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Unit name and model number: F45

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: 10/8/2012 Aged:11/1-2/2012 Dates Tested: 11/28-12/7/2012

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: 627 feet above sea level
LoKee's Field Team

Team Members: Chip Wadington

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

vi



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
F45

*NON CERTIFICATION STOVES EXEMPTED
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Model: Jotul- F45 Date: 11/28/12

14.46 feet

Stack Height

13.29 feet N

Je———— 913 feet

[s02 nJECTION |

8.46 feet g
D
FLOW RATE 8.13 feet
MEASUREMENT PARTICULATE
SAMPLE
e
OIL SEAL

HEIGHT AT _
COLLAR 4 inches
. ﬁ RAFT
30 inches S—— g
GAUGE

e e e




AGING DATA SHEET

UNIT: P45 DATE: __|l-)-1Z
Hr# | DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
Stack l Top 2 1 2

1 |12 | I8 | 535 | &2 26

2 % 1258 B9 | B2 21

3 b 355 | 201 | 313 28

4 I/ lys<| 263 | 48 29

5 L J5535] 2L | 32 30

6 I [b5s| 273 | AS% 31

7 ) 1551 1709 | 236 32

8 | 1 [)RSSILY |25% 33

9 1955 b 1253 34

10 |22 | 1S | 9492 | 729 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:




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

November 15, 2012

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

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

Jotul North America:
Model:F45

If you have any questions please feel free to call.

Sincerely,

Chip Wadington
Owner

V



LOKE

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

November 15, 2012

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

On November 15, 2012 at 12:00 pm PST, you waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:

Jotul North America :
Model: F45

If you have any questions please feel free to call.

Sincerely,

Chip Wadington
Owner







Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F45
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 28-Dec 7/12
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) 2.31
1 0.96 347 11576
3 1.08 1.99 13023
2 1.64 1.46 19775
4 2.20 3.42 26528
NA
5 1.4 1.53 13324
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4 e
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TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 1
MODEL: F45 DATE:
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CcO c0o2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 269.500 0.150 77 0.87 4.40 700

5 271.000 0.620 77 0.35 4.90 350

10 274.067 0.150 78 0.40 4.60 700

15 275.610 0.150 78 0.42 4.40 700

20 277.153 0.170 78 0.42 5.00 675

25 278.753 0.140 78 0.48 4.10 725

30 280.243 0.150 78 0.44 4.40 700

35 281.786 0.180 78 0.42 6.40 650

40 283.447 0.210 78 0.52 6.50 600

45 285.247 0.210 78 0.37 6.50 600

50 287.046 0.230 78 0.39 6.90 575

55 288.924 0.230 78 0.31 8.20 575

60 290.801 0.180 78 0.49 6.60 650

65 292.463 0.230 78 0.32 7.90 575

70 294.340 0.230 78 0.35 7.50 575

75 296.218 0.230 78 0.39 7.20 575

80 298.096 0.210 78 0.61 10.40 600

85 299.896 0.190 78 0.76 11.00 625

90 301.623 0.210 - 78 0.65 11.20 600

95 303.423 0.270 78 0.29 11.20 525

100 305.479 0.270 78 0.27 11.10 525

105 307.535 0.270 78 0.13 11.10 525

110 309.591 0.270 78 0.14 10.00 525

115 311.647 0.250 78 0.12 9.50 550

120 313.610 0.250 79 0.12 9.30 550

125 315.580 0.230 79 0.13 9.10 550

130 317.550 0.230 79 013 8.70 550

135 319.520 0.210 79 0.28 8.90 600

140 321.325 0.210 79 0.41 7.70 600

145 323.132 0.190 79 0.48 7.60 625

150 324.866 0.160 79 0.56 7.40 675

155 326.472 0.180 79 0.49 7.40 650

160 328.140 0.150 79 0.65 7.10 700

165 329.689 0.150 79 0.65 7.00 700

170 331.237 0.140 79 0.51 6.50 725

175 332.733 0.130 79 0.77 5.70 750
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260
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290
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350
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365
370
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CLIENT : Jotul

MODEL: F45

Fedkededodeded ko ke ko kR vk ek bk ok ke Rk dodek ek e kR kb bk kR Rk kb Ak Rk kb khkkk kv hd kb d b d b h bR hk b d bk h kR ddhok i

METER CAL.
FACTOR (Y) -

BAROMETRIC
PRESS.(Pb) -------

LEAK RATE
POST (Lp) -

WATER
VOL. (V1g)  —emmme

TEST
TIME (MIN) ~ -eeemv

TABLE 2---RAW DATA

0.935

29.66 in Hg

0.000 cfm

170.4 M

375 min

TEST No.

DATE:

Wt. WOOD
BURNED(LB! ~------

WET,FUEL
MOISTURE 9 -------

Wt. PART.
COLLECTED -~----

METER
VOLUME Vm -------

HC MOLE
FRACTION = ------

15.7

15.555

0.809

121.638

0.0132

Lbs

%

mcf



CLIENT : Jotul

MODEL: F45

Rk RkhAEEkhikrkhkihkkhdhihhkhkdrkhhdkhidhiihihhkbhhhhhhhhhdhdihbbhhdihhdhkkhihhdhihddhhkihhhhhkhdikii:

AVG DELTA
H SH—

AVG METER
TEMP. Tm  =eeemee

AVG PPM
SO02 W -

TABLE 3

0.17 in H20

79 deg F

683

PPM

FIELD DATA AVERAGES

TEST No.

DATE:

AVG PRCNT
CcO

AVG PRCNT
ol s/ J—

AVG BAL
C02/CO

0.84

5.85

6.92

%

%

%



CLIENT : Jotul

MODEL: F45

TABLE 4 ----- CALCULATIONS

e s e e v e e e e e e e e e e e o e e ok e ol e e ol e e o v e e ol ol o e e e e ol o o ol ok e o ik e e ol e e sk el s e ol e e o ok e e o e e e o o e o e e o e e e e e e e e ke e de o v ek e de el e e de e de e ey

STD SAMPLE
VOL. Vm(std) d) -

VOL. WATER
VAPOR Vw(s td) ---—--

PRCNT
MSTR Bws = -=---m-

BURN
RATE BR e

CO EMISSION
RATE -

TEST No.
DATE:
STACK GAS
110.58 dscf FLOW Qsd
PARTICULATE
8.021 scf CONCTRT.C s -
PARTC.EMISS.
6.76 % RATE E =~ -
MOLES OF GAS
0.96 Kg/Hr PER Lb WOOD Nt ---
PART.EMISS.
122.32 g/Hr RATE -
&

127.15 g/Kgdry
fuel

432.591  dscf/Hr

&
7.21 dscf/min

0.0073  g/dscf
3.17 g/Hr

0.53 Lb-mole/Lb

3.29 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL.: F45 DATE:
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 957.4 97 100

10 979.0 99

15 983.0 100

20 983.0 100

25 983.0 100

30 983.2 100

35 983.0 100

40 982.7 100

45 983.1 100

50 982.5 100

55 983.0 100

60 982.5 100

65 983.3 100

70 982.5 100

75 983.0 100

80 983.0 100

85 983.1 100

90 982.5 100

95 983.1 - 100

100 982.7 100

105 982.7 100

110 982.7 100

115 982.7 100

120 982.0 100

125 984.5 100

130 984.5 100

135 984.5 100

140 984.0 100

145 985.1 100

150 984.6 100

155 984.8 100

160 985.0 100

165 985.0 100

170 984.4 100

175 985.3 100

180 984.5 100
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COMPUTER INPUT DATA SHEET #1
cient ool North  America

ress: 55 Hotclersors .
o Corthar, ME - 09538

Phone:  /~BR-79F 59/Z Fax. 201~ SS9k C(LZS 2
Run No.: Date of Test: ] ! - 2% - 2012. ___ Burn Rate: ikl %,
Model No.: F4S %’mim [ min-1.25 []fan

Stove Type:_;! Cat # Non Cat Q_ﬂellet LJ1.25-1.9 ___D= max Q insert

Dry Gas Meter Y Factor: 159 - Post Leak Rate: O.%) cfm Time: 22 I,S min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: | 2.1 (.a%‘é . : cf
(00.000) (Data Sheet #2) :

Stack Flow: 5 ! B 3 dscfm AH: ! ,70 in. H,0O
(00.000) (Data Sheet #2) | (.000) (Data Sheet #2)

Maximum Vac.: 3 O Barometric Pressure: 4, b in. Hg
(0.0) (Data Sheet #2) _ ‘ (00.00) (Data Sheet #2)

H20 Captured: I —)D ' "’ g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: ’)\q q" ' % Total Particulate Catch:__\ 8 ()o( O g
(00.0) (Data Sheet #86) b (0.0000) (Data Sheet #6)

Flue Gas Moisture: 2] 7 05‘ %
(00.000) (Data Sheet #7) B

Particulate Emission: ] } )30 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: H9.p % RH  Ambient Moisture: / ! 35 % H,0
(00.0) (Data Sheet #8) ? (0.00) (Data Sheet #8) '

Preburn Fuel Wt.: 3 "{ i Ibs. Coal Bed Wt.: 3 ’ Ibs. Test Fuel Wt.: 1'3 \q Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 1 |00 D BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): JD'UG?) % Pretest Fuel % Moisture (wet): l 1‘2(7Lf %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):__ /3 420 % Test Fuel % Moisture (wet): /5 555 o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove))

Fuel Higher Heating Value (dry): A / A BTU/Ib.
(0000) (Data Sheet #11) 7 |

Stack Static Pressure: — 03 q in. H,O
(+/-.000) (Data Sheet #12)

Average Ambient Temperature: (oo\ °F Stove Temperature Change:“‘“ﬁs‘tf e
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

Test start = _LO1S
tﬁ{-end ;= reter temp: §24




METER BOX DATA SHEET PAGE # 2
UNIT: Joh/

e

RUN :

|

Page:

1of<71

pate: /) —2¥ -70)2

Meter Box:

SH

Y Félctor: \ CISF

Leak checks: _ /S " Hg @_3s900cim

/S " Hg

Inject SO? @

100 ‘cc/min.

Nozzle: Probe @

3/8" od

n Hg @
"Hg @ cfm

cfrm

Initial Volume:__ /- 500

ROTO: PRESS: | |

SAMPLING RATIO:

I\

£

BP:

290
O

MIN | TIME

METER
READING

© SAMPLE
MDCF

STACK
DSCFM

DELTA.
H

METER
TEMP

s02
PPM

ROTO | PUMP
TEMP | VACC

0

1‘;5#@' @)

4723

A5

1)

100

07 20 |

|01S
26

5

A7l oD

—

98549

oo &

DR

30

1 |13D

10

<35

274,03

4063

4913

(1S

7%

700

98 |10

15 3o

05 .L10

225.LP

4918

5

%

700

18 [

20

35

17,1573

217157

S0

¥E!

3

Gls

5 |20 |

51 ¢y

278753

08353

47748

Y

13

125

B (2.0

30

93

290243

230, 243

4.918

S

8

)00

8 (2o

35

305

22 ) 18l

281.7%6

4290

'« J®

3%

(50

D Arey

40

55

%3, L]

283 443

5037

V2|

3

B |20

ANES 1 2H7)

A%S5.249

$037

2l

0O
0O

% [20]

50 05

D7 0o

A37.094 L,

S.98%

&

13
4

S75

W |20

55
[0

28% G244

283.924

£.9%}

3

)&

145
BP

% 130

ROTO PRESS:

LA

TOTALS:

LY 113

59

93y

# 2%‘70

s

290 %ol

290, 20|

S 29

2

B

(,50

% |20 |

| 65 20

292 HLJ

292 4Ly

%.937

Yk

3

=15

B 20

.

2494 340

299:340

£ %1

23

7%

N | 20

2L21%

296 2%

5587)

S

134

378
1

7% | 20

75
)
80 g g

29% .049b6

29% .

5339

2)

e

Lo

& |20

85 LI

249, 494

299. 396

5

SO

9

)%

(2S

1% |20

a7

A01:L723%

30). .13

S3?

-

¥

[0

78 120

A

3031423

303,423

(.55

ye,

%

SIS

0% 20

305 /479

(557

21

0%

SLY

B |20

100 55
5] B

207 538

30). 535

[.55)

3

1%

T | 20

110 Oi

i /o)

| 309,59

309 59

LSS

2]

1%

s

1% 120

3L 6LYDY

A G

(259

ASY

73

550

13

20

TOTALS:

71212

23 |

R

MAX VAC

C=

TOTAL Cu Ft.

TOTALS:

140.35 3

AVG, BP:

S.do

120




Page __2__of Y

METER BOX DATA SHEET PAGE # 2

UNIT: ___JOrJ FdsS "RUN: ] . _DATE: \\“ 23 ZQZ
Meter Box:___S S/ Y Factor_. 935 _

Leak checks: 15 " Hg @O .cfm ' " Hg @_ cfm

. /S " Hg @0 cfm _______"H @ ¢fm
Inect SO @ 100 cc/min.  Nozle: Probe @ 8" od  Initial Volume: /500

[ROTO: PRESS:  , |& - SAMPUING RATIO: | 1 | BP: 29,70
Lo | erE e T e |t | Tewe | eem | ewe |vace

20[712)5[313. L0 [313. 610 | L24F[e25 | 99 1SS0 9120
B[ 0 [315.580 [315.980 | (297,28 79 [Ss0[09 (2D
0] 741317550 317550 [L,297- 25 |19 [8S0 [ 20
[ 35 | 319,620 [3/9.520(5,023] 20 |9 [Loo |19 12D
W[ 35 [%7.).325 | 321,326 |5020 | .20 [ 19 [0 [I9 2.0
W o[ 323, 3L 323,132 [$.498 |19 |9 L5 [19 (2D
0 a5 329 4l 3293, [S0%0 | L .79 1615 11920
W[ ool 3L 9T [R26.472 [ 5280 | 1% 1 9 | LSo 19 1O
::: 5[ 38 040 [ 328, (40|9909 [ 5 [ 19 [100[19 20
_ﬁ_@ A (89 [329.(8%9 19909 | 5 | 2 D099 [20
] o5T33.733 (3312334793914 | 99 1925179]20
610 [332. 123 |332.133 [ 1.8 | i3 | 19 )50 [ & [20]
F:*;:" PRESS: | 19 TOTAS{ (S 2 | 273 | 98 |__P% 29.LG
e 115__3;5%1’)3 R340 JHd2d |7 | 9 IMs {12
W1 20[ms 519 [335.5 [9933]0 14 199 (925799 [z
= 2:; 339 L [33V016[4. 92105 179 1007139 (25
w1 30338623 [333. 3 [4. 0z [Lis [99 [0 79 20|
0 ‘3}5 340 (718 [3490. DL [4%02 | 1S | 79 | 700 79 zTQ‘
=249 119 1A ). 729 [Hq00 (S| 79 10079 2t-j
Tl <T343 274 [397.209 [430z 1[5 | 2a o019 120
76 25[399. g30]399.530 [ 507 | 5[99 (0011 [20
22139031 134C.38) [H133 [ /7[99 [0S [79 Lo
o {l40l347. 998 [3V 9. 418 [9933 [ 77 [ 19 ‘:1){5 9 20
Pl os{394.390 |34, 39, | 4733 179 1399 {9255 &

0350313 {350 313] 4595 1.5 | 9 (s i o
I N 5 T T 0 L =

TOTALS: 127__554.} 31% _l%jiﬁ AVG, BP:




ofL/

METER BOX DATA SHEET PAGE # 2 Page: 3
oNT:_ Seakul FH5 RUN : J DATE: [I-26 2012
Meter Box;__=5 |- Y Factor:_y 139
Leak checks: lQ Hg @200V cfm "Hg @ cfm

_ )5 vHg @_,ouo OUO cfm _____"Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: LSQ;)
ROTO: PRESS: | |4 SAMPLING RATIO: | lp BP: 2_&-’,(03

METER SAMPLE STACK DELTA METER SO2 |[ROTO[PUMP
MIN| TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
201 g5 352.32) [3S2.32] | 435721 1,13 |19 (15079 |20
125 2p | 353.770[353.700 |45 |13 1719 [180]19 |20
20 251355, 14 (355, 149 | 4.8 | D79 [50[1% |20
25| 30 [ ASC.(LD 3G Wd | 4sl| (3] 79 [250]799 |20 |
20| 3¢ 1358 )1 (358,11} | 4521 | 131 19 [750(19 |20
25| 40 1D59: 50,1359 S| 4.42>5] 12119 [ NI |19 |20
20| 45" | 3L0. WY [3L0.968 [ 94 |12 |9 | NS [Y |20
) S0 3L 30 [32.300|44923 | 12 | 19 | NS |79 |20
0] 851302363 NYHY23 | 21779 [7S 119 |20 |
251 1S AL MBS NS [4.571 103 | V9 [0 |20
2001 el L 1Y (B cad [ A5y 113 ] 19 1150119 |20
251 0l3% .03 38003 (4.5 | (3]09 [Ts0 7% [ 2.0
ROTOPRESS: | | TOTALS|S o, 20,0 | .52 [949 BP.. 20 (
3001251364572 [3L9.522 | 4S5l | 3 1% 750 1149 (20
051 20370972 (370992 [ Hsee | 13 1| 19501920
0] 26 (3012423 (372,423 | HsLL 11D [19 [1s0[79 |20
) 30|313.%13 372393 | HS6 [ 13 |19 [I950] 9920
2] 3%13725.324 305324 [ 45|, 13 | Nl 050( 19|20
2 4o 3Ny [BW MY Y sl |03 179 |0se e 2D
0] 45139%, 224|328 229 [ 4414 [ 219 [5 [a [20
3 $0(3719.(28 [379. Q28 | 4 [ 12 | 79 [s]e |20
M) 58 (3% 032 |3¥1.az| dha 2 |19 [995]0% |20
35 ool 332 93l 382, 43L] 4.5W [« 13] 19 [ 75009 |20
0| 5] 383 %6k [ 33398, | 4.5LL [ B | 7% [1so]19 [20
¥ /0] 85,33 3%5.B33 [ 45L6 | 379 [50]19 [20

TOTALS: 51_}35/ /'53 Cj‘}ﬂ MAX VACC =

TOTAL Cu Ft. TOTALS Jog . 1] [ 05 | 189 [AVG.BP:




METER BOX DATA SHEET PAGE # 2

UNIT :

ol ’S

RUN: [

Page:

(g

of

Y

" DATE: J[-2%- 21

Meter Box:

51

. Leak checks:

1

" Hg @_10QW cfm

/5

"Hg @)090 cfm

Inject SO2 @ 100 cc/min.

Y Factor:_+ 935

Nozzle: Probe @ 3/8" od

L] Hg @
L Hg @

Initial Volume:__J: 50

cfm
cfm

ROTO: PRESS: | |4 SAMPLING RATIO: || 1 BP: 79.07
! METER SAMPLE STACK DELTA |METER| SO2 [ROTO |PUMP
MIN [ TIME READING MDCF DSCFM : H TEMP _PEM TEMP | VACC
2|01 | 380, 17 |38678Y | 4hstd,| .3 | 79 (790 )4 [20
35| 20[38%. 23} [3%8.237| 45C6 |13 119 |50 [ 20
50| 25 (339, (183|393 33| 4ste |13 | 24| I50] 19120
23 202806 13% [ 21138 | 499442 |19 TS |1y |20

(2.1} (51931
ROTO PRESS: - TOTALS: BP.:

90. 13y | 1299 [ S918

79 -
TOTALS: MAX VACC = 3 O

TOTAL Cu Ft. 120 L&g TOTAL.S: 5|]3“ 5”0 5729 AVG. BP: -ZC‘FL(L




BLANK PROCESSING DATA SHEET # 5

UNIT: vl FY5 ruN: ) pate: V=28~ 20)2
BLANKS DONE :_2-3(-2010
BEAKER A B C
| 200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA :;’:\J;S&;g;“
LOT # 573233 |[LOT# b0 | Dwshilled
FINALWEIGHT [10% . 9019 10l 2074 | 10b, 9kO
TARE WEIGHT | YO& 100 | b, 3056 oL, GLHo
NET WEIGHT , 00l% 00 W, » 004D
TARE BEAKERS INTO DESC : TIME : {4\ DATE :_&-"1 20\D
DATE Y2 BY: NDATE -2} BY :Cpy DATE: ___ BY:
BEAKER | 1sTWT | TiIME?  [2nDwT | TIME | 3 RD WT | TIME
A l0da | 43S 1039001 | (o8 e
B [lob 3oLl | CfBl i3s3 | (ws)
c  |1du K] OTIT |10k, MY (052
FINAL BEAKERS INTO DESC : TIME :3-23 DATE : O%2.0D
DATE$-2%_BY Cin  DATED"">) BY{IJs DATE: BY:
BEAKER [1STWT |[TIME  [2NDwWT |TIMEY  [3RDWT | TIME
A 18 Q019 | Jso] |64 | &) 4L
B [102] 562 W35 7143
c 1ol S 555 |t aiso| Oy
_ TARE QC FINAL QC
DATE | TIME | BY WB _ | DB % DATE | TIME | BY WB DB %
Ui o Ch | (| fda | ResiHwl o [~ 0] vz
R ALN OQSSC%O \) W 8 L SERIEe Y, d; \ -2l L,




PARTICULATE CATCH / MOISTURE DATA SHEET # 3
) paTE: | J- B~ L

T495

UNIT : RUN :
SCALE |  WEIGHT
SCALE cHECk| LEVEL ZEROED 295.0 g 29%.0
INITIAL ; v V) 590.0 g 5%.0
FINAL : [ v 885.0 g LI¥S 0
IMPINGER #1 #2 #3 #4
NaLwT . | I L [ SB3A.9Q 4yglL (930
| INTIAL wT L1 D-O 514 & Hay, s | &\4\
IneTwreramMs | 1D 7.2 |0, 2.3 204
TOTALCATCH:  179.Y  GRAMS H20
FRONT HALF
BEAKER # C
FILTER # (p2F DESC. ACETONE
FINALWTg | 118D FNALWTg | 99, 438 3
nmaLwtg | 32D inmALwWT g | §9. 3493/
NeTwrg | 4L D NET WT g « Q95 &
VoL DESC.m{ )X
BACK HALF
mrers | (0,28
FNaLWT g | v 349770
INTIALWT g | +2B0S
NeTwrg | )ILS
BEAKER # L L3 Ly LS
DESC. ACETONE | METHCHLOR | Ho0 Ho0
naLwrg |98 12.L0] 92, 2404 104, BL2s| 98. $223
mmacwtg |97 - 2] 93.20%0 | 104.2829| 9% 43T
NET WT g ‘L"LS%' \ 03“’ .G_Hb <0852 Qlt.aqg )
VOL. DESC ml 50 75 178 125 | ﬁ




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: -5 )2

Time : /206

By: Ch

Manufacturer S& S Grade : #25 Glass FrontSize: 11cm Lot No.: 3‘!%5‘6’0

Back Size: 82cm Lot No. : HLHZzY /
pate,_2-2-Z 1oy, AV pate 2.23- 11 |Bv.Chy [oaTE BY:
FILTER FIRST SECOND / THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
61F | 0. w2 %% | 1330 | L1%S Jjoos |
62F | 0. 320 1321 ] Q310 o, || = R
63F | 0, L300 | 13%2| (298 w5) |
64F | O, o712 3331 . (2L3 1%
65F | 0,634 | 1334 L3l 05 |
66F | 0 6Z/ 13351 L2 ror |
67F | J,63/9 | 133 | a0 ol |
68F | 0 o296 | '231| .9 127 |
69F | 0, 302 | 132y FERY, Joiz |
0F | 0, 6309 | 29| (303 iy |~
61B 0. 2% 2¢s (320 PAYE. /0l
62B | 0.Z%05 | 32| 2805 ol | S— ~|
63B | O 7xey | zez| sy Len |
648 | 0. 2%// (322] 2% 0 |
658 | ¢0.2¢25 | 1727 ] 2R7F | IbM |
66B | O “t 55 |1zz5| 283l Lo |,
67B | 0, 7445 | 132¢| 72546 1o |
68B | 0. 2v45 |3z | 2343 | e |
69B | 0, 29 4% 1328 | 25N, nralll
108 |05 (1329 | 33 | eyl
Checked by: S\ v s (Jo Date: 2-2%- 2012 Time: (2ZHS
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB- DB | %RH
A2o-12] 200 [SRe | ([0 | &
22312 | lov, . c%; N [ F% 1 47




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: __ b(-Z // Time: /300 By: _(Ch
paTE:L-" 1) |BY:CY 5 |DATE: -1k 1 BY:% DATE: ! BY:
BEAKER FIRST ! SECOND / THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
51 [jod.370R% 1245 |Jpy £109 |08y |/
52 167, H4HO | )20kl 5. H943 |3k |7
53 [\pS.231S [j247 [est 9131F [o5®) |7
54 1\01, 300K | /248 [10 3005 [ahéis|”
55 |93, 4%25 | /249 [93.482) (B
5 |106.935%% | 1250]IpL &S0 |emddo |
57 |94, HoH% | )25) [97.9052  |eseys |
58 [90. 386 1252 |9L,x8 L) |epwi |
59 1105 .39LF | J253|(0S: 34LE  |CBY3
60 [4%.19Lz | 28%| a%.19L) | oy
61 199, 3420p [12557199,393) [m95[5
62 |Cr]. uod | 1250 90, 5Lo2 | osiuu]]
63 |93, 2089 |(257]93,2090 o847 | 7 K- |
64 [\, B2 | 258 | j0d. 1824 [oBMg |\
65 |9%.4310 | 1259]9K 4375 |85 [
66 [, 5039 | )300|96.s092  [085! |
67 [10b. 21%3 | /30) [J0G, 2188 [o%S2 |
68 |94, SO0 1304 19Y, Ishy  |oRST
69 [108-9%7( | j305[108.987, |[O8SY |
70 |35l 4039 | 1304|107, 4243 |oRSS
71 (oY 04y [ A8 oY, (N8 [o8SE |
72 [1o3.F22R [0 (03,8225 0859 [
73 |04, 3597 | 30 [1o4, 3505 |(Au.
74 o). 5038 | B38| 01 5040 [6hui [, :
75 | 9b. 429 | 319 Sb. 4Lzl | efoe |
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH ; : '
-0 s | cw 2 | 4L, [Checkedby: AV
Lhkp) | 8y | ow 7u | dé [Pate: )~ (4. 1]
cw [Time:  10'00 ewm




0l th %) YO | QL [Tk S
6 “h 7L | S [ Zi-ed ¥
8 Ik ) gl |tz 3
L th | ) D [ XRT [zr7~2l_¢
9 £ 4 AL 2D | o6 ez L
uoissss uolissag
HY% aa Ag swi] sleg | Buiybiom HY% gaa Ag swi} sjeq | Buybiap
SNOLLIANOD TV.INIWNONIANT WOOY TTVIS
/ ] D ) _.
O ENTANCELe | W LB 12]] plbe . VPP hd(] 0=0hR " [MORLU [T 92)
A S—— B Coile | CABLL ) le/hO] €21 O0’LL | |
WIS/ @eel’ | O[ROGN=2l] PRC [V [EHI| 0bL" | ORI 3P
Ag [ewi [o1ea| wbiem [ Ag [awi) [a)eg| yBiom Ag [awil [seq | yBiom Ag [awil [ eeq [# 914
W :.rf_,, \._Q ] 4
T -2 eS8 W|QIRT | -7 S 25 'R | Mg [eEP[Cs+1| &)
0 [CRT [ZZNSTR PO O [ER | R R VDR[| £
"o 38 S —— ¥ . A
W BRI 22N RAPC el O R8I 1 2([Hee7 "<b | Up| 20961 €7
Y, o Jdl | A
T ee 2o | SR | 72| €527 25 [ VDo [ 0E T 7
\w . __ ..//«\ll!\\/.ﬂ ﬁ‘\ x—
O[S 72T EREF b SO R T U LLER Bh| Y20 07| [7)
Ag | ewil [a1eq | ybiom Ag | swil |sjeg | ™ubiepr— | Ag | swii|S1ea| wbism Ag [ awi] | eeq |#.eveeg
[ : obed Z]-7 - F3va 1 TNNY Lo : 1IN

S1HOIIM LNVLSNOD : €% # L33HS V1va IAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From _ /O-1Q"1"2 Through Sartorius A120S 37010004
100 10 1 m D ,
weiggt welgght walght rgigh? Date Time Burlylr) % RH

89,9993 | [owwa | howwO | 0999 [0fo12] [6IS | N | 48
100y [/0.0004 | Jooxood | 0499 104242 1230 | 270 |
449.9899 | /0 000 499949 0999 J043-170 0320 | 77 | 4G
/000008 11000 | +9999 | .04a9 L 1030 | % | 4L
lp.ons (o ooz | 19999 | O49Y 0-05:42| | 0 0O ’)S_s gy
/60,001 | /0. o0l | Loxxo W=l Jor~+qd leen |0 | 4%
994944 | 9. 9999 | 9999 W foa-r| o | LY | YT
J00.0ax3 | 9 494 Jedd) G | 1 1dxes (347 (330 IR | 3)
I/oo. oo [ fooxis | 419499 (0999 jo49-2 fi s | 1% | Y4
(ool [J0. ool | . 944%9 | 0199 J0-20 4R [ x> | 955 | HY
49949 |V awo) | ,.99949 . 0499 B K | 68 ] 4
D0 0D | /0 .aoo | !1 LLO [ L0999 o2tz 9 | S | 49,
/oo 0o | 9.999% | Lo |0 499 to-2e2] (50| 0 | 48
100, Cxs ) |20 Qo Lo xxas L O99Yq o2 745 [ 13 | YT
/00,0000 [ Dwoonn | /0000 | 0999 [-5-¢71/0%2] 94 |473
99.999% | /0 oo Ay 0999 Ml O 208 73 | 4T
Z00 00 |0 o/ | o | -0999 H-1-2] 7039 D | “F
/oo caw | /o eooo | /2 oo0Q Jooo | [l3+2] 09| (L [ 45
[Rean (994499 | 4499 | 0449 11z @] to30 | )7 | <7
(. o [/0. cood /. oo /D W3-z faay | 70 |45
/00 000 /0. 000 | |1 0o 0999 (24| 0% e | 7H |47
/00, 0000 | /0.0 | ].00eQ 100o 14112 | [0 49
/00, ooy |9 9999 [loool | (199 Zer 15 1(,7 190
/oo.ooxo [/0. o0 | 9999 | .0999 123209 s |72 |4
160,904 | Jb-0xn | [ioo |, /00 | M-z | (O |43
4.9997¢ | 99999 | 9949 | 0444 3z S-nllds| D4 14
99.9999 [/o.oocd | [, oo L0999 e dow [, [ 49
[ oax> | 94,9999 | 99499 L5599 _12:"!-11 1% | (5 |45
(00 U2 [ 10,0001 | f oo L 1OLO (2912 (Hew | L [499
Jup.oad | [0006/ | §9%) 11600 oo (¢ ISsr | G |49




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET |

Dates: Scale: Model: SN:

From /- /) ~20) 7. Through G~17- 12 Sartorius A120S 37010004
100 100 m D o
weiggt w':::gght w:_ight weighg '_I'ar.:h Rels | Tine BurI{) SRH

1100000 [10.06eo | Loveo | o999 [N [ L9 1300170 9%

JOO.GZ[/D 000 { | /000 ( 1000 [ A% [Ms-@] %] 8 | 4

99, S949F (/0. 000 | Lovs/ /000 {5 [kl | 13 | UG

99.99497 |70. 000/ | fovoo Joxo” | A, [\izloges | 19 | UY

Q4. 9499 [fu. i | ot | Wicey i (-va.a1] fois | 0 4

(00 o00) | /D,0m0) 1000 | 0948 S (1252 jeoo | 72 | Y

1999949 [9.94499 | ].ooo| L 1006 ‘J 2692 15ep] 29 | Y%

94 9% | 9.4998 | Lows L0999 v L2842 lden] Vo | el

(00 | £0.0xgz | 1. Coo0 0999 [ Ch [2=4irl i1Swo| 13 | (b

. SO | 20.cto3 | .89499. 09 [Oh [l V200 La | Hd

JOO. Q00 | 20 axexs | v9999 L0994 - (922 1% (] |47

o0.co0 | 4.9999 | L.060) L0999 [ Batd 3] 1S (449

{00 .00ty [0 x| INoe 1>, Lot L o [kl 3ol 1z [al, |

4. %M7 [{0.000Z | /000  100( [ Cffy [DH2-R IS3a| 93 [4)
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WOODSTOVE DATA SHEET #4-4
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WOODSTOVE DATA SHEET #4-4
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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NET PARTICULATE CATCH CALCULATION DATA SHEET #6
RN T 1.0 I e RUN : | S 2&“7.071

BLANK CALCULATIONS

4L0IYB g+__200  mi= > OOOOQOi

Acetone :
Dicholoromethane:  *O00lo g+__ 15 ml = Do ]
Distilled Water : s OOHD g+ 200 mi= _+LOO002 O
FRONT HALF CATCH
FILTERS : m_/ "“!O g- / (.0000 g)= ;/"“_,0
Total Catch #of Filters  Blank Value / Filter
BEAKERS : __\ O94S Z g- 7S (000009 g)=- 6"!'45
: Total Catch ml Acetone  Blank Value / ml Acetone
e
TOTAL FRONT HALF CATCH \ l"’ Ob
BACK HALF CATCH _
aurers: s 1ICS g. ] (,0000 g) =  JILY
) Total Catch # of Filters Blank Value / Filter

BEAKERS : . oo | |

Acetone : '-‘ZL-SS g- i ®, (\OLDDOq g)= \ Z(.,LIL(

Total Catch ml Acetone Blank-Value / ml Acetone
(Bolb
Extract: 1O/ g._ 75 (. 00002]q)= »OZ.CIS
Total Catch mi Dichloromethap‘? Blank Value / Dichloromethane
Vo0 i
Water : b ]L,"‘g g- 350 {\OOOO-Z-O a)= \ (D 78
Total Catch ml Water Blank Value / Water

TOTAL BACK HALF CATCH :
TOTAL CATCH :

% FRONT HALF :

- 5(785

-~ 3090

29.3

g/ml
g/mi
g/ml

%
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TEST DATA SHEET#8
uniT: Sotol F4LS RUN : | pate: | = 8- 202

Test Chamber Air Velocity Start : Q'z Stop : CJZS Ava.: D -

Wet Bulb / Dry Bulb |
R Pre : WB : LQD_ pB:_ 1 HL.O %RHID %H0
52-9 %RH L4 % HoO

Post:we:_ LN pe: .

average . 49:0 % RH_:3S % Hp0

Empty Stove Weight (lbs) : }d’/ﬂ wi stack & oil seal : Wet A Jffq Dry: Q.0

Kindling Weight (Ibs): ~ Paper:____. [ Wood ;gD .
Preburn Fuel Weight :_| 2.0 + 15: 0 _ Total:_3 2. O
Kindling & Preburn Fuel Weight (wood only) (Ibs): Total : 35’ 3

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

Coal Bed Wt Range (IBs): 3\6\ - 3\2 Scale : 3. l - 37_
3.9
3 _

Maximum Coal Bed Removal (Ibs) : (3.5 _+_3, 2 )+2).25=
Upper Lower rou

TestFuel - (75" x 15" x 5" spacers) = ____[{q pes
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" 7 3 113 HL.S
4" x 4" _ JF‘}' Z %l‘f 5?13
_ Test Fuel Weight : 15!3 lbs
Estimated Dry Burn Rate : |
18 - (V8 x 115555 ) , 60 _  gL7  ksh
2.2046 ) - i
'%ME
Estimated BTU's/hr : s kg el - _1ewo :
stimated BTU’s/hr: 19,140 x o0 DBR BTU's/hr
EPA Default Efficiencies:  (_ Non-cat: 63 Cat: 72 Pellet: 78

3




WOOD STOVE OPERATING DATA PAGE #9
unit: __Jotol F95 - Run:__|  Date ) 1% - ol

FIRE STARTED: __Q ,OD

WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fue) charges. Then set to
ﬂjgp at start of preburn.

SECONDARY AR : NA caTeypass :_A) /A

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 ___ 20 sec.

TEST:

DOOR wide open during loading___ (P min._3D _sec. '

PRIMARY AIR : Opened full for first S min., then set to run setting of -] | “,

SECONDARY AIR : ALA CAT BYPASS : __AJ !/A

FAN:

ON m during warm-up | OFF during preburn
ON /OFPfirst_3O  minutes of test )N NOFF balance of test run
Fanspeedsetat_[Ow)
WOOD DATA: KINDLING: A mix of the grades listed below:
SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. g D fir
TEST: 2x4 Packwood =  #2 or better s. g D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : /\)/k% BRAND : ___A) /ﬁ -

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either )2 or / (_a inches.

1st warm up / pre-burn fuel chargej\ ( l ).© Ibs.) added at O(;D‘%
2nd warm up / pre-burn fuel charge ( 14 O |bs.) added at O14O
3rd warm up / pre-burn fuel charge ( Ibs.) added at
4th warm up / pre-burn fuel charge ( Ibs.) added at

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



TEST DATA SHEET #10
Unit : JO"h){ F/Lﬁ Run : I Date : ”""Zg"‘ZO_Ji_

Room Temperature : 10 °F  Temperature Correction Set? No

Calibration Check: 12.0% + or — o.z%?@ No

Time Test Fuel moisture reading taken: __ 08340
pc#| Dimen. Use TOP ~ BOTTOM SIDE _Avg Corrected _
1| 2'xa'x8 | K (LS J1a\ LD [ Y
2
3 . .
sjeaw [Pl 195 w2 | 102 | 200
s e | P | ) 3 204 | 214 A
R L Y 13 | 71.3 21.2
7 | 2'x4"8" | P L2.L
8 | 2'x4"x8" | P
9
10
11
2 [ NdgF | T | 130 | b J5 1)
Bl L AN [ % 2 (1.5
jadl I Tl /%o /%.0 [ ! (%0
S \xdsn)'| T /3D 9.2 I&\ ] 13 ./
o] o T[] /o | J8d 8y | 1%y
L G2./
18
19 '
20 | Spacers T TR 23.4 92 [, 77, 3(0‘:."‘1
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : Tl ‘51;9 % 'ZO“?SL,,:)- % ’?-‘12@ %
Wet Moisture % : /o--Lo‘S % 11'2&9 % |5 .8555 %

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

pate: |) - &8-2012.

'WEIGHT:;_3-9
INIT: | Ef rRuN: | PAacE: L OF 3
TIME ,'sci{E) %Fg!gn.. -f;;%' V. [ CO: [ V. | O: | V. | CO [|STATIC| SOFPM]
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : | B~ 7012 Analyte: CO2 (15-1)
unit: ItV F4S Run #: /
Zero Cyl. #: ALETAC. 5-A conc.:  0.00%CO; Cyl. Press. : _HY99__psi
Certified by : AR LI QUIDE Date:_ O4-19-O4
spanCyl. #: __ 4RTAOS  conc.: |2 L0 %CO, Cyl.Press.: (00 ps
Certlﬂedby:_&_l_w_@ulﬁ  Date: J{~{- O
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069
Range: 0-25.0% CO2 Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter
EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO2 = + 0.625 % CO.
Method 28 A = + .2 % of 25.0% COz = i .05 % CO2
PRE RUN Audit : by : Time: 0 H30 Temp : (4 °F
~ AUDIT RESULTS
Point ~ Expected Response Actual Response + Conc.
# | Meter [ DVM % | Meter | DVM % ~ Difference A %
ZERO| 00.0 | .000 g ’
00.0 | oo.0|.ap | 10I3 013 | .05)
SPAN | 74 _ :
dhs | e 1| 488 | q8&| /12219 | .01 |.001Y
POST RUN Audit : by : Time : J'IOD 10O Temp: (43 s F
_ AUDIT RESULTS
Point Expected Response Actual Response + Conc:
ZE’I‘! 5 Meter DVM % Meter DVM % Difference A%
00.0 .000 00.0
0.} | .9 , 038 103%Y NSy,
PNy |, <fss [12.20 | 48.L x
3% |, 20|48 | 48| 1LY [ -,03( |*IZ6

+ 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

Date:“ =13 —2D12 Analyte: O (15-2)

Unit : TJotol  FHS Run # : /

zeroCyl. #: JLITAC. 5N conc.:  0.00% O: Cyl. Press.: £90___psi
Certified by : (A1 R L QM DE Date : O~ F-O4

Span Cyl. #: _ 4%—7qu conc.: 12.(60 %0, Cyl Press.: 159 ps
Certified by : MR )LIGMIDE Date : _ H' (- 07]

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O
EPA Control Limits = £+ 2. 5% of 25.0% O, = *+ 0.625 % Oz
Method 28A = + .2%of 250% 0, =+ .05% 02

PRE RUN Audit : by :Cl}&%_ﬂme : Qg_s_o_Temp : __(_,g__o F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO [ :
: 00.0 .000 000 |oo.0 |.0D , O00S 1 OOS-‘ i OZ()
PAN -
06D | 504 1206 | 12.6 | 0| )25 | +0/S | 1 0SE

POST RUN Audit : by : ‘Cg@_éiﬂ_égsi_ﬂme 2 _M_Temp : L° F

AUDIT RESULTS

Point Expected Response Actual Response + Conc. :

# Meter DVM % Meter DVM % Difference A %
ZERO[00.0 | .000 [ 000 |60, [r00l| D3O 030 | |10
SPAN A = ' -

260 T4 126 [12L | 505 | J2.L40 | 090 ,IS%

+ 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 #1 5-3

Analyte: CO (15-3)

pate: [~ 238 ~20)2Z

Unit : L—j-bﬁ)f F45 Run #: /

zero Oyl #: _JLORTAC 3R Conc.:  0.00%CO Cyl. Press.:_ 490 __psi
Certiied by: MR LI QUINE, Date: _O4-13-O4

Span Cyl. #: i Lf_g__lplﬂ_"ﬁ_' Conc. : _L‘{Q@ % CO Cyl. Press. : /500 PSI

- Certified by : | Date: JM~1+ O

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

PRE RUN Audit:by:m'ﬂme: 0&39 Temp: L) oF

+ 0.25 % CO
+ .02% CO

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00.0 |, 000 Olé, 02.6 ZS(O
SPANTLg o [.890 | 440|490 (. 4990 4912 | 012 [+122

POST RUN Audit : by :%T

AUDIT RESULTS

ime : I'IU‘J Temp: {acf o i

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 o - -
ot | D000 |« Ol 026 2Shb

HA.0 .49 40| 4.1 | 99)| 4922 | .02 | 22/

+ 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 : ” — L ~ 2012 Analyte: SO, (15-4)

unit: __ otol  FYS Run#:. |

Zero Cyl. #: M Conc. : 0.00 ppm SO, Cyl. Press. : 490 PSI
Certified by : AR LLQULIDE pate : 4 -] FO4

span Cyl. # : CABLO%T

Conc.: |250 ppmS0z  Cyl. Press.: | JQ0 _psi

Certified by : & 1% Q@Ulbg Date : O [=3+200F
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 = Eﬁ@&p
EPA Control Limits =\ + 2p7\pf 2500 ppm SO, = + 62.5 ppm SOz

PRE RUN Audit:byq&%nme OXX Temp: (I °F
' XUDIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 | ,000 ' (0:273 (0}273 . ZS‘ }
EO@| 809 290 S0.0 | Soo| /2513 /300 | 520
POST RUN Audit : by : : 10 Temp:_ LI oF
Point Expected Response Actual Response + Cone.
it Meter DVM PPM Meter DVM % Difference A %
ZERO -
00] 999 | 99 oo.0 [roe3 | =L 19 | =197 [~ 098
SPAN 7
50.0|.500 125D 52:2 |50 | 25tz | G | ,248

+ 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




RUN :
Thermocouple Check:
TIC#1 I °F
TIC#2 — °F
TIC#3 514 °F
TIC#4 =\, °F
TIC#5 554 °F
TIC#6 4559 oF
TIC#7 5L.0 oF
TIC#8 58.% °F
TIC#9 I °F
TIC#10 — °F
TIC #11 539 oF
TIC #12 SB.0 °F

QUALITY CHECKS DATA SHEET # 16

UNIT: L‘l‘l’Uf‘ Fds

TIC#13

T/IC # 14,

T/IC# 15
T/IC#16
TIC#17

| pate: ) = 28 . 2012,

S8

TIC#18
TIC#19

T/C # 20

TIC # 21

T/C # 22

TIC #23

TIC#24

o

- WA% °F
Sjli °F
$)¢ °F
<3 oF
4.2 °F
_,__. i
— °F
o o
o o
[ o
e oF

Thermocouple Readout: '
Pretest zero and span check and calibration

°F Adj.to OO °F
SPANLAALASF  Adj. to 2000.D)°F

ZERO__:

post test zero and span

% difference

ZERO_ (D (> °F Difference ’QO %
SPANJ4YYY °F  Difference™ O %

Thermocouple Readout Pretest Linearity Check:

0 = OO0 F 200 =200TL F 400 =3999 of
600 =5994.% oF goo =M F Fr. 1000 =999.%Y
1200 = [F%F o 1400 =39S r 1600 = |SFVio oF
1800 =_1199FF 2000 =2000.0 oF |
Sample Train Leak Check Pre _V Post _V -
C-gas Train Leak Check Pre Post

SO, Train Leak Check Pre _V Post
Static _Gﬂge Zero Check Pre __V Post

Scale Check Pre : }‘7’:0,7" L{\O < /0.0
host: 3.9~ 34 =/0.0

Stack Cleaned Prior to Test Run : YES X NO







TABLE 1 ----- RAW DATA

CLIENT:  Jotul TEST No. : 3
MODEL: F45 DATE: kkkkhkkkkkkkhkhkhikhkhkrdhihk
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM
0  458.000 0.150 77 0.69 2.50 525
5  459.500 0.390 77 0.33 4.00 325
10  461.951 0.120 78 0.48 3.80 575
15 463.344 0.120 78 0.40 4.60 575
20  464.737 0.110 79 0.58 4.40 625
25  466.023 0.140 79 0.41 6.00 550
30  467.484 0.180 80 0.40 9.80 475
35  469.181 0.200 81 0.21 9.60 450
40  470.973 0.230 81 0.14 10.47 425
45  472.870 0.200 82 0.43 12.40 450
50  474.676 0.200 83 0.27 12.20 450
55  476.488 0.200 83 0.17 11.80 450
60  478.300 0.140 84 0.86 13.00 525
65  479.859 0.160 85 0.57 12.50 500
70 481502 0.200 85 0.17 11.80 450
75  483.327 0.200 85 0.15 10.70 450
80  485.152 0.170 86 0.19 11.10 475
85  486.888 0.170 86 0.26 11.60 475
90  488.624 0.170 86 0.20 12.10 475
95  490.360 0.170 86 0.11 11.40 475
100  492.096 0.160 88 0.40 9.80 500
105  493.757 0.130 88 0.45 8.20 550
110  495.267 0.130 88 0.43 7.70 550
115  496.778 0.110 88 0.55 7.60 600
120  498.162 0.120 88 0.23 8.20 575
125  499.610 0.110 88 0.49 6.90 600
130  500.997 0.090 88 0.48 6.80 675
135  502.230 0.090 88 0.55 6.50 675
140  503.463 0.090 88 0.53 6.50 675
145  504.696 0.070 88 0.74 5.60 750
150  505.805 0.070 88 0.78 5.30 775
155  506.879 0.070 88 0.79 5.40 775
160  507.953 0.070 88 0.77 5.30 750
165  509.063 0.070 88 0.84 5.20 725
170  510.211 0.070 88 0.84 5.10 725

175 511.359 0.080 88 0.87 5.10 700



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

512.548
513.696
514.845
515.993
517.141
518.321
519.461
520.562
521.664
522.766
523.906
525.045
526.185
527.325
528.507
529.647
530.828
532.009
533.190
934.372
535.553
936.734
537.915
539.096
540.277
541.460
542.643
943.825
545.008
546.191
547.374

0.070
0.070
0.070
0.070
0.080
0.080
0.070
0.070
0.070
0.080
0.080
0.080
0.070
0.080
0.070
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080

88
88
88
88
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
88
88
88
88
88
88

0.89
0.89
0.88
0.84
0.83
0.85
0.84
0.85
0.81
0.81
0.78
0.73
0.72
0.73
0.76
0.82
0.81
0.80
0.80
0.77
0.78
0.82
0.80
0.80
0.79
0.79
0.82
0.83
0.78
0.81
0.86

5.10
5.10
5.10
5.10
5.30
5.10
5.20
5.20
5.10
5.00
4.90
4.90
5.00
5.00
5.00
5.00
4.90
4.90
4.90
4.70
4.80
4.70
4.70
4.80
4.70
4.70
4.80
4.70
4.50
4.40
4.40

725
725
725
725
700
725
750
750
750
725
725
725
725
700
725
700
700
700
700
700
700
700
700
700
700
700
700
700
700
700
700



CLIENT : Jotul

MODEL: F45

kkdkkhihhh bk kbbb bbb d bbbk bibhhkkhdihhkikhkhhkhbiikhhihdkhdhbbhhdihbdddhhbbiddddhhihbhdbbihkhihhhhhhii:

METER CAL.
FACTOR (Y) =

BAROMETRIC
PRESS.(Pb) ------

LEAK RATE
POST (Lp) ==

WATER
Vo I \VAT —

TEST
TIME (MIN) ~ —-eev

TABLE 2---RAW DATA

0.935

30 in Hg

0.000 cfm

121.6 M

330 min

TEST No.

DATE:

Wt. WOOD
BURNED(LB! -

WET,FUEL
MOISTURE § -=-=---

Wt. PART.
COLLECTED —-----

METER
VOLUME Vm -------

HC MOLE
FRACTION  —-eeemv

16.5

15.512

0.3554

89.374

0.0132

Lbs

%

mcf




TABLE 3 ----- FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 3

MODEL: F45 DATE:

S L e e e e R e et e b e et

AVG DELTA AVG PRCNT

H e 0.11 in H20 CcO —mmmee 0.62 %
AVG METER AVG PRCNT
TEMP. Tm m——me 86 deg F co2 - 6.61 %
AVG PPM AVG BAL

S02 - 633 PPM coz2/co - 10.58 %



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL.: F45 DATE:
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 81.12 dscf FLOWQsd  ------- 454915  dscf/Hr
&
7.58 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.724 scf CONCTRT.C s --=--- 0.0044 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = ==--- 6.59 % RATE E = - 1.99 g/Hr
BURN MOLES OF GAS
RATE BR B 1.08 Kg/Hr PER Lb WOOD Nt ---- 0.50 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE m————— 95.16 g/Hr RATE e 1.85 g/Kgdry
& fuel

88.11 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 3
MODEL: F45 DATE:
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 726.3 97 100
10 734.4 98
15 737.3 99
20 736.6 99
25 738.5 99
30 737.6 99
35 738.7 99
40 738.3 99
45 737.5 99
50 742.0 99
55 743.8 99
60 743.1 99
65 744 .4 100
70 746.6 100
75 746.4 100
80 745.7 100
85 748.0 100
90 748.0 100
95 748.0 100
100 746.6 100
105 750.6 100
110 750.5 100
115 751.0 100
120 750.4 100
125 752.4 101
130 752.0 101
135 752.1 101
140 7521 101
145 752.1 101
150 751.6 101
155 752.1 101
160 752.1 101
165 752.2 101
170 7521 101
175 752.1 101



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

752.1
752.7
752.1
753.4
749.1
749.6
748.9
749.6
749.6
749.6
748.9
749.6
749.6
750.4
749.6
749.8
749.8
749.8
750.4
749.8
749.8
749.8
749.8
749.8
749.6
748.3
747.6
748.3
748.3
748.3

101
101
101
101
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

- 100

100



COMPUTER INPUT DATA SHEET #1
cient  Jvhol  North  America
Address: 55 Hotekerso

Gortham, ME - 04038 _ _ _ 199
Phone: _ /~BR -9 59/Z Fax J~201- S9L (23
Run No.: .3 Date of Test: Iz ""_3 ~ 20/2____Burn Rate: /, 03
Model No.: F4S | Omin KImin-1.25 []fan
Stove Type: [ ] Cat ¥ Non Cat [] Pellet g 1.25-1.9 Q max L:]Linserl
- : A S Post Leak Rate:__* OOD _cfm Time: 3 30 min.
Ory Ga&.?oeot)el(-t?;tgasgte%?#;)ﬁ (%?)0) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: %al 137 "I - : cf
(00.000) (Data Sheet #2) :
Stack Flow: 5_: (/3(:, dscfm A H: ./ Lj in. H,O
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Maximum Vac.: 23,0 Barometric Pressure: 30,00 in. Hg

(00.00) (Data Sheet #2)

126 j

(0.0) (Data Sheet #2)

H2O Captured:
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 5 24y % Total Particulate Catch:__* %SQ’ g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: (Q58 7\/ %

(00.000) (Data Sheet #7)

Particulate Emission: ! 0(07‘? gr/dscf
(0.0000) (Data Sheet #7) -

Relative Humidity: 45 N s, % RH  Ambient Moisture: } '\5 % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: 35 L Ibs. Coal Bed Wt.: 35 Ibs. Test Fuel Wt.: / 5 ,5 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 30229 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet):__[ O 897 o Pretest Fuel % Moisture (wety. LG 1)
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):__ 1% DA % Test Fuel % Moisture (wet), 1S .S17 o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

%o

Fuel Higher Heating Value (dry): A4 BTU/lb.
(0000) (Data Sheet #11) o
Stack Static Pressure: 03 ? in. H.0O

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

Average Ambient Temperature: ") kﬂ °F Stove Temperature Change:_%g' ‘ i o
(00) (Data Sheet #14) (+/-000.0) (Data Sheet #14)

Test start < __ 10O precter o
: mpz Gy
€rd < )30




of 3

METER BOX DATA SHEET PAGE # 2 Page: 1
uNIT: Jotul FY4S RUN: 2 paTE: 12« 3 -7012
Meter Box:__S H Y Factor:_, %5
Leak checks: _/S "Hg @000 cfm "Hg @ cfrh
/S _"Hg @_tQ0 cfm "Hg @ cfm
Inject SO? @ 100 ‘ccimin.  Nozzle: Probe @ 358" od Initial Volume:_/, 500
ROTO: PRESS: , |, SAMPLING RATIO: )2 23 BP: 30,05
METER ©  SAMPLE STACK DELTA | METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM ~H TEMP PPM | TEMP | VACC
0 1 100 4B .00 L2 | /S | 71125177120 .
51 os] 4595w —— 110.030]+39]1 T |32s |71 (30 !
7 o[ #9571 [4Clas | boos3 |12 ] 9B 1815 (9 |20 | syl ey
B 15[ HL3.34y (A3 Los>d| .2 | 1% |s75 ()8 |20
201 20464737 |HLY% 13| 5559 | TN 1425|179 |20 |
25| 2546023 [HLL o232 | Li3T3 | 4 |79 |SS0 |79 |20
0] 30|HLYSY [HLTH8Y | Ja0) [ 1B | RO (45| |20
%] 35 (49, 18] |[HLY. 1B [0k 20| B] [450| %] |20
1 4o 470973 |90 903 DD | 23] B |4975|) (2o |
Bl 98 Y472.%10 [4792%10 [ 74518 | 20| F2 | 430|FL |20
01 $o|HIY. L6 (424 I [ LY [2D] 5D | 45018 120 o
Bl ssldiedss |90 433 1. UM | (20| B | Y50 ¥3 | 2D
ROTOPRESS: ~ | | & TOTALS: S 229 [95% BP. 30,05
T [47%. 30 [ %300 bssy [ 9 84 [s25 [54 [20 |
| o5]|479.%5% [499.359 | L |16 | BS |SUs |FS |20
O o [4%1.502 [4Blsot [2.636 | . 20] 85 [¢50[BS |2
] )5 (483 323[483.,23[7.A3C [\ 2D [RBS [Y50] 58S [20
0120 [4%S 052 [495.152[1. 20 [ 13 [3L |95 [56 |20
:z 25 |43L. 88 |4%0.%8% [ 220 [ 3 [ Ee [9N5]&b [20
— 53 43% .29 |49 L1y ()220 [ 03 | B[4S (3L |20
— 35 [H90. 3O 490, 3ol 1 2o [ 3 | B (4795 %6 | 20
101992 AL |49 Ao] (&3 )L | 3B | 50|88 |20
°1 49 493 .95 [493753| LU | U3 | K | 550 %3 |20 :
"7 S0 lugs, 27 [9as. [ |3 | 8% [8s0]%. |26 i
] 85140003 |4 NE [s.was ]l | 38 [ ool 58 | 2o i
TOTALS1 9 Y _ || QO] 1035 [MAXVACC =
TOTAL Cu Ft. TOTALS| (9, @53 [4. 15 [1a9D [AVG.BP:




.Page:" 2 of - &

METER BOX DATA SHEET.PAGE # 2 —2 o=
U Jotol FYS RUN: D DATE:[Z= 3 — 2012
Meter Box:___S /7 Y Factor,_, 935 ) | ! )
Leak checks: /S " Hg @a(2 cfm Hg @ m
| /S " Hg @100 cfm " Hg @__¢fm
'lnjactsoza 100 cc/min. "Nozzle : Probe @ 3/8" od Initial Volume: /QLL)
ROTO: PRESS ‘L%ER‘ ?AM_S%_’I;%EATIO. ST;%C%K,. DELTA .M‘iETER sogp. %%%gg’l
MIN | TIME READING | . MDCF DSCFM ‘ H TEMP PPM | TEMP | V. =
Ry [49%. L2 |H98. 1L S ML [ RY SIS 8% L
T e | 499, LIO_[499. LD [S.G90 ] )1 [B3 - 100) 38 ;2413
[ o 1500, 997 500, 9343[6.053][-0% | 3B 1615188 20
[ )< |50 230 502, 2R [SosF | 09 |8 |3 [38 |10
W[ 2 803, yLd [503.HL3 [5.050 .oi: _%% _L&s _%fi 7:.2%
W[ 2 | SQ L S0 9L [ 9SS o3 138 950 |
| 150'2 %,_805 505305 | A4S0 [ 88 |TTS|E] |20
185] 39 | 850L. 3V9 | 50L 31| 4. Hog |0 | B% |9 [FS J.O
| 45| 507 953 | 501933 [ 4552] .03 | BB [ISO|XF |10
5] 45| 569, 0lL3 (509, 0L3 ﬁ’kﬁ 03 | 28|28 (33 |20
[ So[510. 21 _|Sio. 2l ;m.oqlro_% %2 17,:5 2 %‘0_
176 | . 359 4, .7 o0 el
ROTO PRESS: 5: Jf_<_g3§q il To%s:gﬁjg oo |IoSL BP.:?%IOOL
W[Fo[5iz 548 |SI2.598 [HIA [ .03 88 [N3]63[20
W S[513.L90 [ S13.L6[49909 | 6} | 88 [725}85 [20
W /o[ S14-.8495 [51d. %49 42049 | oY | 8% [725]88 |20
] A1S15,993]S15.9931 4709 Lot [ 1725 (%8 [20
07, (S | s10.09 4345 [0 | 3l | 100]5L [2b
M| o5 | 5153t [S18.320 |G 721 0% | B | 72513 | 20
—2.:-;_31_5"11.‘49] 5lc|-LlL,L,L'-"}|SL8 ,()_'L_‘;i;lp -]S_O_ﬂg 20
3%[520 52| S2oa.z | 4563 | .07 | o | 750] &, [20.
2o 57/ el |52/ a9 S| U] 8o [950[% (20
251 gcle22 NG [522, N HT16 [0 [H, [2s]| 3 |20
120] 561523, 9ol [£23 90l | 4920 | DR ] BL | RS 3b[20
2| 55] 525 v4s|525,095(422L [ 08 s a8 [20]
. TOTALS|<,339 |\ 89 | [040O [MAXVACC=
WALCUFL' TOTALS| ]/ 5, 31_);(! 89 [209% AVG, BP:




METER BOX DATA SHEET PAGE # 2

UNIT :
Meter Box;

FYS

RUN :

SH

Leak checks: / 5 " Hg

i ¥ Hy

3

Page:

3

3 of

DATE: |2~ 3-10l2

Y Factor;_«9435

@_1 (D cfm

@_¢ bOO _ cfm
Nozzle: Probe @ 3/8" od

"Hg @
"Hg @____

Initial Volume: }55.‘0

cfm

Inject SO?2 @ 100 cc/min.

ROTO: PRESS: | |Q SAMPLING RATIO: 2L, L BP: 75, 9%
METER SAMPLE STACK DELTA |METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM TEMP | PPM | TEMP | VACC
20159 SZLKS|[ S 18S 49 023 ], 0F | B | NS [Fe |20
122] %] 529.325 527,325 4,941 1,03 | %L | 100 |He |20
B0 ]88, 501 [528.50F [ 4113 |0k | Ko | 15| B |20
B8] 5 18729,642 (529,093 | 439 [.0% | jL | TO0| %k | 20
201 20530 2% 530923 H,%9( | .03 | B [0 [AL | 2o
25| 25|837. f) [532.007(4.89 | 03| Be |0 [Yo |20 |
20| 25 |533, 190 [€33. 190 [Hh &9/ | 0¥ | B 905 % |20
%) 25 [534.372 [53493)2(H39) |, 03 | Bb |00 | b |20
2| Ho | 555,553 |S35.553 | 48] |08 | QL | I 96 |20
20 4515303 |S536,I3Y (4891 |08 | & [T |8l | 20
[29] S0[S37 a8 15379 519841 [ 03] Fo [0 | & |20
| 551853909 539,99 | 489( | 03 | Yo | HD | Bb |20
ROTO PRESS: __ "% TOTALS: 53351' ‘q;" jo’y& BP.: qu “L‘I
301 Lo 890,277 [5% 21 [43%5 [10% | Hw [0 S [ 20]
W 5|54 ¢ Wo| 897 90D [4&ss |08 | Bo [200[8b [20 | 7L
0] Jo |84 LyR[s42 L [ HERS (WD | B [0 [ R |26 ]
5] ;5 [843.B7S | 693,875 [Hegs | 0B | ¥ [7a |9 |26
) | 545.0b | 545,53 4 45835 | 05| tle | 200 “&«”}u
| 251859619 | 849614 | %8S | .0% | Ao |00 |3 [ 25
2| _30|5497.3M 89134 HE8ss o‘s S |00 [ [Lo
- (32535 ( /53 w;)
- 5723
308 3—17 WD 7\5" 2 :
T ] TOTALS] — | [mAxvacc="T13
TOTAL CuRl, qu,é')q ) TOTALS\ 5‘(.3‘? Y3 Y SHS JAVe-BP 30D




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT: 745 RUN: 3 pate: /231
SCALE |  WEIGHT

SCALE CHECK| LEVEL , | ZEROED 295.0 g 2450

INITIAL : v v 590.0 g 400

FINAL : Y / 885.0 g 55,0

IMPINGER #1 #2 #3 #4

FINAL WT D O.0 577} H¥5 | D345

INITIAL WT LD ST Hgdo | BLDS

NETWT GRAMS | /O /¢ 2.5 yF 1.0

TOTALCATCH:__ [7[.l  GRAMS Hg0

FRONT HALF
BEAKER # ) (
FILTER # (S~ _ DESC. ACETONE
FINALWTg | ] 229 FINALWT g | /D4, 244D
INTALWT g | L3 | INTIALWT g | /O, 1478
NETWTg [ OG- NET WT g 10967 1
' voL.DEsc.ml __ T]§

BACK HALF
FILTER # (,5R
FINALWTg | .29 /0
INTIALWT g | 2327 “
NET WT g L 0039
BEAKER # 1L 13 714 15
DESC. ACETONE | METHCHLOR | Hy0 Hy0
FNALWTg |103.9300/047, 3LI4]/07:5239|90, HarS.
INTIALWT g | /03 . %229 Ju. 356351/07. 5040190, 4L2L |
NETWT g JoS|  okdt org9| 02wl 0488
voL pescmi| /SO 75 125 D (?:L:s::)




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: 2~ IS +)2

Time : } 200

By: C)

Manufacturer _ S & S Grade : # 25 Glass Front Size: 11 cm
Back Size: 82cm Lot No. : HL{Z5Y /

Lot No. :

pate,_2-29-1Z 1oy, AV pate 2.23- 11 Bv:Csn [oaTE: BY:
FILTER FIRST SECOND J THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
61F | 0. w2 %% | 1330 | ,L1%S Joos |
62F | 0. k320 | 1331 | 3120 rods, |
63F | 0, L300 | 1372 ,(29% wxs) |
64F | 0 4232 | 1335 .(2LB fas |
65F | J. 631y | 1334] L3l w0 | — RS
66F | 0622/ | 1355 7 |sow [
67F | 0,63/9 | 33| 310 ol |
68F | 0. 4296 | 733 | u9s 122 |
69F | 0,307 | 132z5| 13y joi13 |
0F | O, 6307 1529] (303 1Y
61B | 0.2%206 | 1320 | .2%2%F | Jos ]|
62B 0. 865 (%321 2805 0G|
63B | © 1xoy | 1zz| sy on |
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BLANK PROCESSING DATA SHEET # 5
UNT: kol FY95 RUN: O DATE : 12— 3 =012

BLANKS DONE : -3 1-2010

BEAKER A B C
' 200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
PWMNA T
FISHER OPTIMA | FISHER OPTIMA e lidelte s

LOT # 5732%3 [LOT# obL¥ 0 | Dishilled

FINALWEIGHT [10% . G019 |10l 3074 V0L, &0
TAREWEIGHT [Y0& SO0 | b, 3038 | 10b, GLHo

NET WEIGHT , obl¥ 00, y OO

TARE BEAKERS INTO DESC : TIME ;44> DATE :_&-"1-20\D

DATE N2 BY : CIHDATE R-2F BY :Cph DATE : BY :
BEAKER |1 sTWT [TIME?  [2nDwT |TIMEl [ 3RDWT | TIME

A 10% 5044 | O43S (1089001 | fos &
B |oLAoLl | O [1Wi3058 | wes)
c  |1du K| OTIT [lob Yy (08572,
FINAL BEAKERS INTO DESC : TIME :3-2% _DATE : OK2.D

DATE$-2% BY Cin DATE®"S) BYIs DATE : BY :
BEAKER | 1 STWT | TIME 2NDWT [ TIME | 3RD WT | TIME

A IF09]| Jsol  |1es4ug| o) 42
B [10b372(| oz [WwL35M| 5193
c ol s e, O

_ TARE QC FINAL QC
DATE [TIME |BY |wB, [DB |[% DATE | TIME |BY |wB [DB | %

TUA Q%L‘}SCQO ( % 144 %-28 | [Hov cff\ / U L.-{%

PPN oqssC%o \) % 4] R oy Cg;w ~ =l
- v i )




NET PARTICULATE CATCH CALCULATION

DATA SHEET #6

o e o) RUN: O DATE I'L»“_?) - 2010
BLANK CALCULATIONS
Acetone : eIk g+__ 200  ml= > OOOOQOI
Dicholoromethane : + 001 g+__ 75 ml = Do ]
Distilled Water : s O0HYD g+ 200 mi= _+LV002ZQ
FRONT HALF CATCH
ALters: O g i (o000 1= +O9 1k
Total Catch #of Filters  Blank Value / Filter
BEAKERS : _* . g-__ B (000009 g)= _&O
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH N \ Q& _1 \
BACK HALF CATCH _
FILTERS: A OD%C‘ g- / (.0000 q)= ;008 Ci
~ Total Catch # of Filters Bl'anqk Value / Filter
BEAKERS : W |
Acetone : t]DjS g- 190 (sO(IJDoq q)= \ |DL¢,l
Total Catch

Extract: O 114 75

g-

ml Acetone Blank-Value / ml Acetone
" (0
\

(L0000l qy=  v0OO9K

Total Catch

mi D!chloromethane,

Blank Value / Dichloromethane

water: sOHRB 4. 2LS ‘d}t:oooozo )= _vOUIS
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : ) (R3
TOTAL CATCH : 358 L?l
% FRONT HALF : 5L.b

g/mi
g/ml
g/mi
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TEST DATA SHEET#8
uniT:_Jotol F99 RUN: S paTE : | & — 3 - z0/2

Test Chamber Air Velocity Start : (,25 Stop: C}S Avg.: }ZS

Wet Bulb / Dry Bulb
pre:w: (H  ps: )
Post : WB __(,4 pB:_17. _
Average : LHQ % RH / S %.HQO

Empty Stove Weight (lbs) : }\J!/ﬂ w/ stack & oil seal : Wet A ,!A Dry : O O

48 O % RH ) S % HoO
430 % RHAS %Ha0

Kindling Weight (lbs) : Paper : ' ' / Wood : _5 3
Preburn Fuel Weight : ﬂ"éﬁ H” Total : D l'C‘
Kindling & Preburn Fuel Weight (wood only) (lbs): = Total : 35 L.
Coal Bed Wt Range (Ibs) : 3% . 3] Scale : 3.% «_ ol

Upper : .25 x fuel weight : Always round DOWN to nearest tenth
Lower : .20  fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 2. <

Maximum Coal Bed Removal_(lbs):((B*;é v 3.1 ) +2) .25 g 8m ’ '

Test Fuel - (.75" x 1.5" x 5" spacers ) = _/ (n pcs

Dimensions Length in inches No. Pcs Weight in Ibs % of Load
o 3 3 | 25 [ H3y
4llx4|l ] JF}- Z %'O SIILJ

Test Fuel Weight : ]5 “ _Ibs

Estimated Dry Burn Rate :

5.5 - (5SS x 115512 ) 60 -
2.2046 T |.030D kgt
TIME
! 5 . —(:@3— {1()80 > i i
Estimated BTU’s/hr : 19.140 % i X L 13021 BTU's/hr

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

40



WOOD STOVE OPERATING DATA PAGE #9

unit: __JOUI Fys Run : D Date: = -3 v
FIRE STARTED;___ Q1O
WARM UP AND PREBURN:
PRIMARY AIB Set wide open for all warm-up / preburn fue] charges. Then set to
Z.L at start of preburn,
SECONDARY ARR : NA CAT BYPASS : A)I/A

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 ___&€D sec.
TEST:
DOOR wide open during loading D min._45 _ sec. \
PRIMARY AIR : Opened full for first Ko min., then set to run setting of /
SECONDARYAIR: ____AJJA cATBYPASS : _A) |A
FAN: J “ | /
ON@E during warm-up QNEOFF during preburn

ON ij irst 5;2 minutes of test QBBOFF balance of test run

Fan speed set at
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. g D fir
4x4 Packwood .# 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : A /ééb BRAND: __A)/A.
/

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either JZ _or_/ (a inches.

1st warm up / pre-burn fuel chargef ( Y)g Ibs.) added at 07 20
2nd warm up / pre-burn fuel charge ( }q‘ - Ibs.) added at 0855

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

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

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



TEST DATA SHEET #10
Unit : JO'h){' ,‘JLI'S Run: . Date :rL"" 3 - ZDZ&

Room Temperature : 7 [ F Temperature Correction Set? No

Calibration Check: 12.0% + or — 0.2%7~Yes No

Time Test Fuel moisture reading taken : 5]
pc#| Dimen. | Use TOP BOTTOM SIDE _Avg Corrected
1 | 2'x4"xg' | K 1)) )76 .2 2.1
2
3
4 | 2"x4"x8g' > _ |4, | 19. 4 ]9, O \Ci L
5 2"%x4"%8' P = .0 71,8 Z) L 21.S
6 [ 2= [P | /3.0 1%.3 18,2 4.2
7 | 248 | P - (589,
8 | 2"x4"xg' | P e
9
10
11 :
12 D3 | T 3y ] )%, I8 .1 [¥./
13 T T 9.5 /4.6 /§.L J§,)
il T |47 9§ 19 & [
'S Jxeer)’ | | 18,0 g2 | 18,2 (B[
ol 4 7] g0 | Jgw | 180 /8D
7 (a1
18 i
19 _ : |
20 | Spacers | T 12.L 215 2.} s 219
Key for Use : K = Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : )2, 1L % | q~U53 % \:6 2,0 %
Wet Moisture % : /0. % s % | (m:) [j % |IS.s1Z2. %
100 x % Dry Reading

= % Moisture, Wet Basis

To obtain Wet from Dry : 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
- pATE: L -3 - 2012

et

WEIGHT: 8+ 5
INT: TSolol EYs RUN: 3 pPAee: 1 oF T
TIME_[SCALE[FUEL]DROP] V. [ CO: | V. 0O: V. cO [STATIC[ SO:-PPM-
0 1170 %b-q.o Jo. 5 =1 209 [ 25 | — [-— 1067 | .69—F025 |45
S —75 118. % 1163 | W2 ] ko | Yo [ibsgl eS| p3v | 23 035 | 325 .
o—w 1194 49 .y J s | 25 | 14 [ 165 ] o4p | MY F.03b | 515
180 [iy.s e [ 08| 0 [.3) |15 ] 032 ] wo |=.037] 575~
210 7.7 {121 .3 175 | du /621 (198 | pse | .58 f.025| 425
255 | 1.3 iz s 7% o] oo |57y | e3¢ | .4l f-037] 650
2—70 | (6b7]13.2] b | 3% | 9% [.123 10,0 | 027 | Ho |- 0y3] 475~
2 5tz 12 7] o5 1282 | 9,6 | 439 .0 | oe | .2t |=mys | 450
— o) 15 )12l f .6 ] Mk ] 107 ).399(10-01 pv | Y meda] s
ers IECH IMEE IS BT 7K ,37:’1 80| gyl |4z | pso| ds0°
ez 1107 [, 1939 [ir.2 }2232] 2.7 | o2y | .27 | 0s50] <o
i gs) (37010,2 ] .5 |- MG 3521 3,81 0lY |17 =050} 450
LJBTOTAL .*t*ti wrirdrkd whhdw wARAW titt:i . AhRAw **-*‘*t whwRw whhww 'agao whdid
WOl (309 6] 7 [.59% | 2o ]|.270]b.q |08y | .86 0S| 525
2751 12318,8 | .7 | yaa | j2.51308]1 2.7 | O35 |.C7 05| s00
w782 .6 .y [glgl 352 85 | oy .17 |=o05l] 4So.
| 20271 .5 I Y3710z 298 w.0 | gir| 1S |=psol 750
50 | 107 (2.2 .5 | vzl /12w 95 | olk 119 |zpsol 4725 |
S ORETAN Y64 1. o] 3sk]| €A p23 |20 sl Y15
=) 961 [.11.5 | .4¥s] i2.1] 240] §.5 | @(7 |.22 [~ 050] Y70
51 9019.5] ¢ | WSS ;4# A2 |93 Laos | 1L fTosol Y25
el yz1s.2] 2 Ta90] 9.8 413 [10.6 | w37 [ 90 F-ova] 500
L L%A/ 4,9 1 .3 V2z71 ¢ 21 q57112.Z {.ov2]| .45 E o45| 550
W0 8. 01%519 |zog | 27 1.507 [12.7 ] ou/ . Vs Foy/| scp
L=/ 0y 2 1.3 1.30d [ ¢ 507 T2 T {053 | .55 L. ovz]| oD
S,l 3T0_.TA|. Wil ti*ttl ik gt_tqtv;:..t.tuyll qnu._. [TI113 '-.t_:__w_'t_p | wwwaw "5%(/ '!- _'*_tﬂs}-__
15| 2.5(%0 .2 | 27 [ 8.2 s |lz.d -V 220 |22 py3 | 575
0 =2 172.2 138 .20 1277216.9 |- (B | #v7 | . B _|-0v2|¢c&
A= 2.1 136 -2 1 23] | 8 1.53q [12.5| nylo| . 4Y |7 oq2| 75—
?’1)‘? beq 1.4 1.2 5% | .5 .55/ [12.8 | 053 | 28 =029 )67
22018 R3]0 [-260 | b |55/ 113y | o5e | .53 07| 675
5“‘_ 25 é,é 33.5 J"Q 224 g% .%‘701 fj’?ﬁ __077’ .-77 o QE& /50
= = 1) 5 1 # ; S5:8.0 887 |1Y, 70 P ‘"“,QZ' E ZZS
f’-:p b3 128 1.9 ﬁ*"? —Eg .53)' MG 077].79 VO3] 775
el b2 271 ) | OGS 3LSRTII.T | 075].77 Fo3s | 750
e —qslb.212.7 20¥1 .2 1.090]1v.81 08z]. 54 Ep2f | 72<
1 ATAETAN e 5, .95 H.9] otz 1.3V _EO3Y | 125
F=Ele o |Es| T | 20| 5 |GV, 8 | 0% .87 E 33| 200
J FOTAI. whkhd Lil i3] Wrirdr ey il dy el tt**ij whdhd Wil Wil 'qé‘l ahdrdd
FOTAL LTI 1] i ey Wirdr il ttwtt‘ Wil tﬂm't T332 ol l{ 53 b ddrddd




GAS DATA SHEET #12

WEIGHT;>* 7 , pATE: __ 23—V
unr:_ Jotul F4% RUN: PAGE: _OF A
TIME |SCALE[FUELJDROP| V. | CO: | V. 0: V. | CO_|[STATIC| SO:
B0 rao] 5.9 |24 | | | 207 | 5.0 |54l [14.8 |. 08719 033 [\/25
W5 15.% | 2.3 [ -2t sl |sal [ M8 0. 0%7 |.%9% Lo | 724
v 15.7122 .4 b2 | S LS I4E ] 086 .38 lo32] 725"
o8 a2 |t |20 ol LT IM.7 | prel .84 [0z 728"
2| 5451220 I 2131 5.3 1.5%7] 4.7 o3l .83 [=p3 | 700
slsylug ]l 4 J.205]6( |.5a5]14.9 f083 B KO0 | 225~
adlra | O loslSalsql]t8 ]|, 08], .84 |S0pl 750
| il 5.3 |14 | | 207 g2] Sail 14§ 2% ,%zu-mo /50
2] szli7 ] .1 Jzo3] s |S9efM.q] 079 .80 |-.030] 750
g 75| 5. | I;E J 120115 0].699 »?’,g 079 r% —0%) %;ze"‘
Cel 6.1 | ], S 1.19|4.9 |.63 (S |0 : —0 A5
8= 5.0 [1.6 | ||« [ 4,0 ] 1607]1G.2 O—ZTEJL 73 “0% /25
SUBTOTA b il i whkdkd drhkdd Wik Lid i whddd whdhd CotrkdkRd | WA .370 -*t*tt .
MO719. 0 |14 |1 1199 |50 - 1.603 | 15.0 | 470 ;?%_%)Lg; S925
O 1WA 11199 [ 50 |10z [ic [ 1071 75 =025 700
e 1. 1o 1L Jqalg.0],649[150 |-y | b 09| 725
o |4 6 Je b 2 |98 [s.0 [saglis.o] ;o] .82+ om| 700
sol U 6110 | 4 a4 [Y¥.q Jbodfus.( | .0 .3 |~ 0R]| 200
zoscly 9o | o-11a514.9 1. eo3[15.1 | 035 1.0 Fo9| Zo-
g4 1.9 [ .0 1195 (4.9 Lbo% [1S0 | 075 & |- %QL
c14,3 % A L1987 14.7 |6l ]ys.3 | 075] 77 029 | 10D
22— 4.3 | s ;J_%l 1. % | .b07]15.% %b 1% 2024 100
7143 1.7 [,1 11 4.7 1.6IN]I5.3 'p_a -+ 82 .0 T
214 .6 1.1 J.18614.7 |.bi\ [15.3 /3 ,20'-;1'% 700
ozl 1.6 o1 190 ﬂ-i 07 [ 15,2 28180 .02 70
SUBTOTAI. Libi T T L3 t**tt_ 3 kv i**'*t' [, Wrddedr . wrlrddedr wrird ] whrddd ‘3L!6 Ahkkw
Ja 1.9 1,2 LI® 1497 | .6l 153 |.o77 |-79 f029 | 700
=0o13.9 1,4 16 1igy (47 6y 1S3 T 077] 79 029 700
2% 1.2 | ¢ Jiao 4% 1,603 1190 ] 03] S R9 | 200
ool 702 [0 Figh 7 Jull 1953 %92( .3% 1. 024 702
20187 [LL T 11729 us| 165 1.07e | 2 ~@6 ]| 200
%&g:g sl 10 L7744 Tbhad el | 027 L A1 Fo2a] 2 ]
= 39 1O 1. | gk [Ny -Lwig [15.5 1 osd | &L | <029 200
24d L&Db',z._
921
2 i
SUBTOTAL it Wl iy dedrdrd widAd *t!iﬁi ded il Wi W t**t.ﬁ 2‘43‘?. i‘.'t:.*
TOTAL biiil] Wi de t_ﬁtt‘* Wirdedd ittitl trdededrdr *tt*.* s i e iy edrdedrdy e, ‘034 Wiy
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7ERO / SPAN CHECK DATA SHEET #15-1

Date: | L= > — 2012 Analyte: CO; (15-1)

Unit ; Joivl F43 Run#: 3

Zero Cyl. #: iémc, 3‘& Conc. : 0.00 % CO2 Cyl. Press. : _igg__PSI
Certified by : _ AR LIQUIDE - Date: O4-19-O%

Span Cyl. #: __ 4RMNALS  conc.: |2 .0 %CO, Cyl Press.: /500 psi
Certified by : 2| R LIQUIDE Date: ) [~ (- O7F

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 28A = + 2% of 25.0% CO; = & .05 % CO;
PRE RUN Audit: by : U/ ) Time : O93S Temp: _:”___" F
~ AUDIT RESULTS
Point Expected Response ~ Actual Response + Conc.
# Meter | DVM % Meter | DVM % ~ Difference A %
ZERO | 00.0 ‘ : i
00 | 000 | 00.0 | 550, | vOI3 | ,0I3 L 0S)
SPAN | 174 o :
i | qes| 10| 488 | W8g| /2219 | .09 | .01Y

POST RUN Audit : by : C@Q_%_Time . OO0 Temp: ) i °F

. AUDIT RESULTS
Point Expected Response Actual Response + Conc:
i Meter DVM % Meter DVM % Difference A %
SPAN | 4., ! : . '
4.5 |, 4868 1220 |48 | A8 | [2.119 =03 [1.32L

+ 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

Date:r?—"“ v =2DlZ Analyte: Oz (15-2)

Unit : —J O‘I‘Dl F"LS Run#: —5

zerocyl. #: JLBTAC. ZR”  conc.:  0.00% 0 Cyl. Press.: £90___ psi
Certified by : AL R L QIINTDE Date: O4-19-O4

Span Cyl. #: _ 4‘&%9‘5 Conc. : \ZILO % 0, Cyl. Press.: { Sw PSI
Certified by : AR L IQUIDE pate: - [1- (- 07]

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O
EPA Control Limits = £ 2. 5% of 25.0% O, = + 0.625 % Oz
Method 28A = + .2%of 250% 0, =+ .05%0,

PRE RUN Audit : by W Time : 0935 _Temp:_J °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 N
_ 0.0 [.OD | ,005 L0055 | 020
106D | 5126 | 126 | 0| /2.5 | 0I5 | 0S8

POST RUN Audit : by : Lg@_blzézdzgiﬂme: 1700 Temp: L 2 oF
AUDIT RESULTS '

Point Expected Response Actual Response ';|; Cconc. _
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 '
- 000 W) | 030 030 | ,])20
400 4 146 | el |54 | 12.U5 | 05 | L 0SE

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

Full Scale Value

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




Date:]?" ~ 5 2012 Analyte: CO (15-3)
Unit : L_TE“DlD‘ F 45 Run #:
Zero Cyl. #: ALRTAC. 2R conc.:  0.00%CO Cyl. Press. : 490 psi

Certified by : _AHR LI QUINE, pate : _O4-1 qfOﬁé
Span Cyl. #: N L{_&]foﬂ)‘f Conc.:_| .G 9% co Cyl Press.: /50 psi
| ' Date: [/~ 1= O F

~ Certified by :
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 % coO

= + 0.25% CO
Method 28 A = + .2 % of 10.0% cO

+ .02% CO

Time : __CﬁaiTemp : _1___" F

AUDIT RESULTS

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

ZERO | 00.0 .000 00.0 | >p.0|.000 . D1k ;OU:: Slo
SPANTYq o [.490 | 490 49,0 |-490| 4912 | .0)2. |'122 |

POST RUN Audit : by :%,Time . 1 100 Temp : . 9 o 2
AUDIT RESULTS |

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

ZERO | 00.0 .000 00.0 o000 | vao :
N B — | \ DZL \ O'Zé'? .25(0
Ha.0|.490| 490 | 49.0| .HG0| “H Nz 012 122

PRE RUN Audit: by :

ZERO / SPAN CHECK DATA SHEET #1 5-3

+ 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 #154

Date 1\ L= = L Analyte: SO, (15-4)

Unit : ool FYS Run#:,

zeroCyl. #: LOZTAC A-N cConc.:  0.00ppm SOz Cyl. Press.: H90  psi
Certified by : B;l g uw[@ Date : 04"'} C}'O"Tl

Span Cyl. #: CLRCORY Conc.:_|250 ppmSO,  Cyl. Press.: [x)_Psi
Certified by : AR LIGUWIDE Date: O [=3+240F

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

Range : 0 -2500 ppm SO Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH

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

Measured by : Rotameter

+ 62.5 ppm SOz

PRE RUN Audit : by :%_'Time - 0935 Temp: )l °F
RUDIT RESULTS

+ Conc.

Point Expected Response Actual Response
i Meter DVM PPM Meter DVM % Difference A %
ZERO| 00.0 | .000 | OO. v
00 [oo0 |00 | 6,213 | (203 | .25/
SPAN [ g 1 | ey b 2 K =
0| SRR 250 SO0 | SO0| 12513 /300 | |S20

POST RUN Audit : by :
AUDIT RESULTS

Time: |00 Temp:_ )Y  °F

Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ERO 00.0 .000 00.0 00.0 |~ 00) 30 %3 31’)83 . 15,
SPAN Y -
50.01.500 1250 44% | Y9%| 12403 | =300 |- 14§

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

Exp % (ppm) X100




QUALITY CHECKS DATA SHEET # 16

UN:T:_C_S'DJ(OI‘ FHs RUN: 3 pare: | 2~ J - 2012

Elg ;n:ocoup!e ohe _ °F TIC#13___S D@ oF
TIC#2 | m— °F TIC#14___ SE0 °F
TIC#3 51 °F TIC # 15 “5%.0 °F
TIC#4 583 oF TIC # 16 59.L oF
TIC#5 5.4 °F Tic#17____Sh3 °F
TIC#6 S13 °F TIc#18___S54.¢ oF
TIC#7 520 °F TIC#19___ °F
TIC#8 S 1% °F TIC #20 P _°F
TIC#9 . °F TIC#21 R °F
TIC #10 — ' e ' TIC#Z22 s °F
TIC #11 S °F TIC #23 E— °F
TIC #12 W iy B TIC#24__ oF
Thermocouple Readout: - '
Pretest zero and span check and calibration post test zero and span % differenca

ZERO™. B °F Adj.to OO °F zERO_~/)Z °F Dpifference=: OLQ 4
SPANZOOO. & °F  Ad). to Z00D.D°F  SPAN 2000 Z°F  Difference_tO10 %

Thermocouple Readout Pretest Linearity Check:

0 =00 °F 200 =2UW3 oF 400 =4HODO °F
60 =5999 F 80 =7199.2 F 1000 =948.%
1200 =G93 F 1400 =13195F 1600 =]599.5 o
1800 =00 oF 2000 =2000.0 oF .

Sample Train Leak Check Pre _ v Post __V,
C-gas Train Leak Check Pre v Post __V
SO, Train Leak Check Pre 3) Post
Static Gauge Zero Check Pre Post E
Scale Check Pre: 4O — 4.0 < /0.0

" Post: - = /0.0

Stack Cleaned Prior to Test Run : YES No X '






TABLE 1 -=--- RAW DATA

CLIENT:  Jotul TEST No. : 2
MODEL:  F45 DATE:
TIME METER DELTA  METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN.H20)  (DEG.F) (%) (%) PPM
0  391.500 0.150 80 0.64 3.10 450
5  393.000 0.240 82 0.53 9.70 350
10  395.003 0.180 83 0.25 10.70 400
15  396.775 0.180 83 0.24 12.10 400
20  398.548 0.180 83 0.32 12.80 400
25  400.320 0.140 83 0.46 13.90 450
30  401.896 0.100 83 1.01 14.20 550
35  403.185 0.060 84 1.74 14.20 675
40  404.240 0.130 85 0.44 14.00 475
45  405.744 0.140 86 0.43 14.00 450
50  407.332 0.120 86 0.68 14.20 500
55  408.761 0.130 86 0.61 14.10 475
60  410.265 0.080 88 1.07 14.20 600
65  411.470 0.130 88 0.47 13.90 475
70  412.993 0.160 88 0.08 12.90 425
75  414.694 0.160 88 0.16 10.00 425
80  416.396 0.160 88 0.08 9.30 425
85  418.097 0.160 88 0.15 8.10 425
90  419.799 0.140 88 0.21 7.40 450
95  421.406 0.140 88 0.34 7.00 450
100  423.013 0.130 88 0.53 6.60 475
105  424.536 0.110 88 0.75 5.70 500
110  425.983 0.110 88 0.76 6.00 500
115 427.429 0.110 88 0.75 5.70 500
120  428.876 0.130 88 0.66 5.80 475
125  430.400 0.130 88 0.66 5.90 475
130  431.923 0.130 88 0.72 5.70 475
135  433.447 0.130 88 0.73 5.70 475
140  434.971 0.130 88 0.75 5.70 475
145  436.494 0.130 88 0.76 5.60 475
150  438.018 0.130 88 0.73 5.60 475
155  439.542 0.130 88 0.71 5.70 475
160  441.065 0.130 88 0.68 5.50 475
165  442.589 0.130 88 0.67 5.50 475
170 444.113 0.140 88 0.76 5.10 450

175 445721 0.130 88 0.83 4.80 475




180
185
190
195
200
205
210

447.245
448.768
450.292
451.816
453.339
454.863
456.311

0.130
0.130
0.130
0.130
0.130
0.110
0.110

88
88
88
88
88
88
88

0.80
0.75
0.62
0.66
0.66
0.69
0.74

4.80
4.90
4.70
4.80
4.90
4.80
4.70

475
475
475
475
475
500
500



CLIENT : Jotul

MODEL: F45

Fhddhhdkkhikh ikl kbt ddhhhibdihhhhkdhddbhhihdiddiibhbhiibhbdhhdddrkdddddddbhhbddbhbdddddbdbbddddibdrbbbdbbdbddiddn

METER CAL.
FACTOR (Y) -

BAROMETRIC
PRESS.(Pb) -==----

LEAK RATE
POST (Lp) -

WATER
VOL. (VIg)  --mm-

TEST
TIME (MIN) -

TABLE 2---RAW DATA

0.935

29.42 in Hg

0.000 cfm

106.7 M

210 min

TEST No.

DATE:

Wt. WOOD
BURNED(LB; -------

WET,FUEL
MOISTURE 9 -------

Wit. PART.
COLLECTED -------

METER
VOLUME Vm ---=--

HC MOLE
FRACTION  -===em-

15.0

15.555

0.1446

64.811

0.0132

Lbs

%

mcf



TABLE 3 - FIELD DATA AVERAGES

CLIENT : Jotul TEST No.

MODEL: F45 DATE:

P ittt sttt eraat et e 2 S S T L e e a  a e  a  E  E R e b kb k]

AVG DELTA AVG PRCNT

¥ ———  0.13 inH20 co 0.61
AVG METER AVG PRCNT
TEMP. Tm - 87 deg F co2 - 8.23
AVG PPM AVG BAL

'~ o 7 J— 472 PPM  CO2/CO - 13.47

%

%

%



CLIENT : Jotul

MODEL: F45

TABLE 4 ----- CALCULATIONS

kdkkkkdkhhkhkkhikhkrkhhkhkhkkhhihhhhhhdiddhhihhhhhddihdhibddhihihiddhbddbhrkkhddbbdbddidbddbbbbddhbddiokhhddddihhdihhd

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
57.57 dscf FLOW Qsd = --=----
PARTICULATE
5.022 scf CONCTRT.C s -
PARTC.EMISS.
8.02 % RATEE = --——-
MOLES OF GAS
1.64 Kg/Hr PER Lb WOOD Nt ----
PART.EMISS.
119.10 g/Hr RATE -
&

72.54 g/Kgdry
fuel

581.938

9.70

0.0025

1.46

0.42

0.89

dscf/Hr
&
dscf/min

g/dscf

g/Hr

Lb-mole/Lb

g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 2
MODEL: F45 DATE: . -
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 606.0 95 100
10 627.8 98
15 634.0 99
20 634.4 99
25 634.0 99
30 634.3 99
35 633.5 99
40 635.1 99
45 636.0 100
50 635.7 100
55 635.5 100
60 634.3 99
65 640.7 100
70 641.1 100
75 640.7 100
80 641.1 100
85 640.7 100
90 641.1 100
95 640.9 - 100
100 640.9 100
105 641.1 100
110 641.2 100
115 640.7 100
120 641.2 100
125 641.6 100
130 641.1 100
135 641.6 100
140 641.6 100
145 641.1 100
150 641.6 100
155 641.6 100
160 641.1 100
165 641.6 100
170 641.6 100
175 641.3 100

180 641.6 100



185
190
195
200
205
210

641.1
641.6
641.6
641.1
641.6
641.6

100
100
100
100
100
100



COMPUTER INPUT DATA SHEET #1
cient ool North  America

Address: 55 Hotelersors ; /
Gortham, ME - 0403 g _ 74
Phone:  /~®R-79F 59/Z Fax 201~ S9L (23
Run No.: 2~ Date of Test: I\ e AV~ 20/2.  BurnRatei___/. [,42.
Model No.: F45 ‘D;min [(Jmin-1.25 [] fan
Stove Type: Q Cat g’ Non Cat I;I Pellet ! E1 .25-1.9 g_max QEISGI‘[
] : '55‘ - Post Leak Rateﬁ « OOLb cfm Time:__ QJQ min.
o Ga(so.%ﬂoeot)ezn\gtzasfxte%rt,#z:)q (%?JD) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: L,"{ “BIL cf
(00.000) (Data Sheet #2) ' _
Stack Flow: 195 dscfm A H: ) , SLI in. H.0
(00.000) (Data Sheet #2) ' (.000) (Data Sheet #2)

Maximum Vac.: 3:0 Barometric Pressure:__ 29,4/ Z in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H20 Captured: /O L" 4 g
(00.0) (Data Sheet #3)

oy .
Front Half Catch % Of Total: 4 7 1 % Total Particulate Catch:__* l L’ Ll L" g
(00.0) (Data Sheet #8) (0.0000) (Data Sheet #8)

Ba0314 %

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

Particulate Emission: : b‘33 5 gr/dscf
(0.0000) (Data Sheet #7) 5

Relative Humidity: “L 0 %RH  Ambient Moisture: ) % H.0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: 3‘5 ﬂ Ibs. Coal Bed Wt.: 3 '% Ibs. Test Fuel Wt.: lb' O Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) .(00.0) (Data sheet #8)

Heat Output (EPA Default): 1 9800, BTU/hr

(00,000,0) (Data Sheet #8)

Kindling Fuel % Moisture (wet):__| |+ ©Ol o Ppretest Fuel % Moisture wet)_LLSDS %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): / %20 o Test Fuel % Moisture (wet):_ /.5, 55 S %

(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove))

Fuel Higher Heating Value (dry): A /@ BTU/Ib.
(0000) (Data Sheet #11) 7
Stack Static Pressure: ~. 043 in. H:0

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

Average Ambient Temperature: —)8 °F  Stove Temperature Change: = 4D.Q oF
(00) (Data Sheet #14) (+-000.0) (Data Sheet #14)

End < —]{E reter Temp = <S4S




I%s

METER BOX DATA SHEET PAGE # 2

Page:

1

of

2,

uniT: Jotol F4S _ RuN:__ A pate:]l =30 -70)2
Meter Box;__S H Y Factor:_, CBS
Leak checks: /S " Hg @_ (D cfm "Hg @ cfrh
_/S _"Hg @_19%0 cim "Hg @____cfm
Inject SO2 @ 100 ‘cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__/- 500
ROTO: PRESS: | | %, SAMPLING RATIO: Q3 FE BP: 09, 4L
METER ©  SAMPLE STACK DELTA | METER| SO2 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
O [1/2513941,560 .80 | /S | B0 |4Sb| %o |20
51 3039300 | —— M. 1ol.24| 32 [3s0] 2130
] 29139505 (395003 [D.43D 1B | 35 [H00 | §3|ZD
51 90]1390.Ms |396MNS [2.459 ¥ |83 [Hou | &3] 20
0] 4512338 .SHB 2R SYY 3. 95& | 1R [DD |400 |33 20 |
2% go|Hoo 320 [400 320] 253 14 [ B3 (45083 |20
V1 551401 84 |90 1.840| (451 |10 | BD |SS0| &3 |2
® | j2 Hp3. /35 [H03.185| 5,005 | 0L | &4 |15 |84 (2.0
Y] o548, 0 |Hot 24D | ) 096 | 13 | B |15 |8 [20 |
L0 14Hos ¥ Hos, 99y 147 |9 e [H50 | 96120
0] /S 1402232407332 6929 (. 1L | Rl [SoD R [20
®) 20 [40%.9¢) [H0B. ) [ 1083 | 13 | Bb [Y1S | &L, [20
ROTOPRESS: | TOTALST %q,9-1) |95 [ lowH BP. 29,47
P U2es5 1410 2L |H10: 265 |8 S8O| 68 | % | Lo [FR 1.0
%] 30/4/1, 4970 4119790 [ 048] 3 | R |95 [$% 20
;: L35 412-943 (412993 {737 | L | DB |Hhs (8% [20
- Ol 414 Lad] 914 LY |73 | 1| S5 |425(83 (2.0
il . HIL 3G HIL 3| 1R | 1L |38 42538 |20
_ 50194120941 412.092 1877 | 1L %3 [475]%% [20
2 1951419.999 |419.999] 94490 |JY 1% [150[8% |20
e [300142) Hob |421.M0le] 7 o] 1Y | K |45 |8 |20
21 051425.013 433,013 [ 9042 |3 | 3Z[HIS[F6 [20
- fij ’-i?-‘-j‘S:Z_ab‘/l%SB L] | | RS |S0[8% |26
s /2 H2s 983 |425983 | LLAL |11 [ 8% [soo |88 (20
201427, 924 422,929 | LI [L]] 8% [So0 [3% |20
M N R s e
: n: -8‘5‘.‘:337{ ZOL/OAVG'BP:




METER BOX DATA SHEET PAGE # 2 | Page of_Z
UNIT:__Jotul FYS ‘RUN:_ & - DATE: Jl-3b 2012
Meter Box:___ S H ¥ Factor_, 935S

Leak checks: p5 " Hg @.10L0 cfm " Hg @_ cfm
| " Hg @ cfm

/S " Hg @ dm
Inltlal Volume: _L%_j&__

Inject 02 @ 100 cc/min. "Nozzle ; Probe @ 3/8" od
[ROTO: PRESS: | [ 9 SAMPLING RATIO: 25 1 PP ,J0 )
' . STACK. | DELTA [METER soz ROTO [ PUMP |

METER — SAMPLE |
MIN | TIME READING | | . MDCF DSCFM H_ TEMP PPM | TEMP | VACC
[1%°] 325 . 28, T.043 [013 | K8 [475 1&% 20
B[ 35| 430 4o | 430.900[ 10 | L5 | RE g [ 3B |20
2093 > [38 [4s (83 |20

R[] 35421, 92> | 93). 423
T8 | 433, 997 | 433, 9y Leus | 13 |28 1141S [ |co
W] 45| B34, 911 | 43¢ [ 2043 [,/3 |88 |475]1% .

¥ | 2D

W[ 5 43, 494[4aL49Y | 7093 A3 | B |95
| 55| 453 .01% |938.01% | 209 [ 113 S [ 45 (38|
5 [ 1900 936, - 43%. 542 J.ous | I3 186 1175 |34 120
| 3| G4 1005 [44]. 0LS| JpUd| > [ 88 |95 B | Id.
6| jo [ H92 s34 [492.589| J.odd | B | B |15 188 |20
70 7) 5[ gyt /3 494, 1319 04 | &6 195019 (20

T 2o[H98 ) [H#4S 2] 1093 ] 3 | 8 [415 |88 |26
ROTOPRESS: || % TOTALS| R4.903 [ /.57 | [0S6| _BP+ 29,40

180 ]N29 4497, 245 [ 44D 245 (o445 | 135 | B8 [405188 [2.0)
LY iqsm& Y93 LR ([1.093]13 [ 96 |95 88 [20 |
0 2e| H50. 292 [456. 2921095 [ 13 [ %8 [495 |88 [20] ~
el 95181l [HSLKIWL1i3 ] .13 | 88 |9y %25 23 G

45 1452, .339/453329[ 143 | I3 | BF |45 | 8% (2.9

205 |
S0 |454.RAD [H459. HA | L) | (| B (80 :
2] ssl9sC. 3N [4sCa) [ LLar ] ] ] %5 560 %%L

275 43.59DICZO

—_

220 i
= tJBS.So%‘Qé,cD _B;]ij
230 _ : '
235 =T
TOTALS: ) |MAXVACC= 3 D

M N A T L I%VJBH’S ) wve B 23,42



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT : ‘F"'ts RUN : 2 DATE : / /‘3 o) Z
SCALE |  WEIGHT
scALE check| LEVEL ZEROED 205.0 g 295D
INITIAL : v N 590.0 g 900
FINAL : v/ v 885.0 g K& S0
IMPINGER #1 #2 #3 #4
FINAL WT (94 b | $%7.% |49 ) 2LY.S
INITIAL WT GIDO | 5321 | 4352 | 453.5
nerwrerams [ Q4.6 | - 5.3 | 8 J5. O
TOTALCATCH:__/OL.}  GRAMS Hy0
FRONT HALF

BEAKER # ( A,
FILTER # (LY ¥ DESC. ACETONE
naLwtg | v IS S FnaLwTg | Gl 525¢
inmaLwTg | L 20 INTALWT g | GL. So42
NETWTg | .O433F NET WT g .02)Y

voL DEsc.m{  /OQ

BACK HALF

FILTER # (4B
FINALWT g | + D03 (e
INTIALWTg | + 293 |/
NET WT g v 0225
BEAKER # Le) L% (4 o
DESC. ACETONE | METHCHLOR | H,0 Ho0
FNALWT g |/OG12525|94.4529 (0. 9010 |)Q), 48LY
INTIALWT g |00 243%| 941505 [108. 94U (0], 443]
NET WT g 337 W L0134 02| | (oS5
voL pescmi| f2. 75 )23 (300 \

[75



Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: Q- 1S )2

Time : ] 200

By: Ch

Manufacturer _S& S Grade: #25 Glass FrontSize: 11cm Lot No.: BQES“ZO
Back Size: 82cm Lot No. : HL{Z=zY /

DATE; £-2J-1Z

BY: mf

DATE: 2 23- 1L |Bv:(4~  |DATE: BY:
FILTER FIRST “SECOND 7 THIRD
s WEIGHT TIME WEIGHT TIME WEIGHT TIME
61F 3wl 8% 1330 RS 10s /
62F | 0. 320 | 1321 320 rods |
63F | 0,300 [1372] (298 | 5 |
64F | 0 o232 | 1335] (2L8 [jas | = R
65F | 0,631y | 133%] 3l 205
66F | 0627/ | 1355 .97 lyow |
67F | J, 631y | 133 a0 s |
68F | 0 4290 | '237|  .uas 127 |
69F | 0, 6307 |13z | 1auy Jjo13 |”
0F [0, 6307 | 3ae] ey | wy |
61B 0. 2%20 (3720 LELF /OIS
62B | 0.7%05 | 132/ | 2805 1006 |
63 | © 7oy | 12| a3y o |
648 | p. 2%/ (322] 231 g e— 29
658 | §.2625 |1Jzv) 2R23} | oM |
66B | 0. Z¥ 25 |12z9| 283l Lo |,
678 | 0. 2445 [ 132¢ | 7540 1ou |
68B | 0. 77 U5 13722 72343 jeme |
69B | 0, 285G | !%26 | 2540, 1625 |
70B | .0, 7% %, 1529 V7437 (D2Y
Checked by:____/\ v cun c}o Date:__2-2%- 2012 Time:_(2ZH5

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WE’ DB | % RH
(Azo-12] |20 [WRe | [0 | HE
22342 lovuy [l | S 1 7% | 47

ﬂ- —




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: ~ Date : k(<% J/ Time: /300 By: (Ch
pATELL- T~ 11 IBY:C s |DATE: | - 1l |Bv: %_ DATE: d BY:
BEAKER FIRST | SECOND / THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
51 jod. 370X 1245 /oy &rog  [083s [/
52 | (1077, H4YO [ )2 9tb] 157. 4943 |83k, [
53 [10S. 72315 1247 [1eSt 31%F ex3) |7
54  [\O7l, R3oo% | /248 |10 300S ok |7
55 |93, 4%25 | /249 |93.482) |39 |7
56 [100.RSK] [ 12500100 &S [emso |7
57|92, 9049 | 1257 [97.9052  |esscy |
58 [96.286H [1Z252|9L,x8 b1  legwz [
59 [10S.3YL3F | 1253[(0S: 3468 [¢5y3 |
60 [48.1qLz | @#8¢] AR.19L) | syl
61 |99 34210 [12557]99,393) |sys|”
62 |C. qwod 125099, 3Lz [osIu [
63 1932089 | 257]93,2090 [o547 |
64 [1od. 222 | 12s%]| jod. 1824 [ofhg |7
65 |9%K.9Y310 | 1259]9R. 4375 |¢5h |7
66 |4L.5039 | 3og|Y96.s082  |o85! [~
67 [10b. 21%3 [ 130) |06, 2188 |o%s2 |7/
68 |94, ISO0 | ;302 |9Y. spy  |eks3| > K2
69 I0% - 9%3{ | ;305]108.987 |84 [ €
70 151 40239 | 1309 [lo, w23 oxss L)
71 o440y | 205 ot 118 [osSE [
72 [Jo3.¥722 | Ak (03,8225 |oss9 [
73 |04, 3s07. | 136 [1oY, 3565 [(Aws [
74101, 5035 | 356 402, 5090 |o%0i |,
75 Ab . & 24 | 312 9L, L2l | &902 ’
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH ;
-0 | 2™ | cw 2 | 4, [Checkedby: — AV
IHH) | £8ys | cw 7y | 4 [Pate: (- (Y. ]
cw Time: /00 em
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: Scale: Model: SN:

From _ /0O-10-/2 Through Sartorius A120S 37010004
100 10 0m D °
welgﬁt welgght w:ight ‘\Teighg Tech Date Time BurI,l’:: % RH
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
ale: Model: SN:
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: : SN:
From . 41-13- 2010 Through |-/3-2012. g::tI:rius _T?SS'S 37010004
100 0 1 m D
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. : ’ SN:
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: = Scale: Model: SN:
From 2-2(- 2010 Through [1-10-20 10 Sartorius A1208 37010004
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BLANK PROCESSING DATA SHEET # 5
2 pate: ) =30-20)2

unT__ Ot ! FYs RUN :
BLANKS DONE :_8-3(-2010
BEAKER A B c
200 ml 75mI DICHLOR | 200 ml WATER
ACETONE
PWwWMNA T
FISHER OPTIMA | FISHER OPTIMA | *% 0\ 7"
LOT# 6732%3 | LOT# o0 | Distilled
FINALWEIGHT [10% . 9019 100, 2074 V0L, FLEO
TAREWEIGHT VO SO0 | b, 3058 | 10b, GLH0
NET WEIGHT , 00l % 001, y D04

TARE BEAKERS INTO DESC : TIME : \4¥> DATE: &-"F 20D

DATE 8-2 BY : ) DATE -2 F BY : s DATE : BY :
BEAKER | 1STWT | TIMEY |2 NDWT TIME(/_ 3 RD WT | TIME
A |lodesEa | o3y [108.9001 | jos &
B [loLaoll | cf [1h3058 | ws)
c_ [1da (] OTIT [lob g o872
FINAL BEAKERS INTO DESC : TIME :3-2% _DATE : OK 2.0
DATE$-2% BY Cin DATES™®) BY$Jn DATE : BY :
BEAKER |1STWT |TIME  |2nDWT [TIME  [3RDWT | TIME
A [FB9| ssol  |jes.auig| o) H2
B |10b2072| 562 |35 3193
c lobstn) s ot ase| O
| TARE QC FINAL QC
DATE | TIME BY WB DB % DATE | TIME BY WB DB %
T 0w Ch | (T [9% (dg | REHw |~ o] e
BTN OQSSC%D \) % | 4D B3 o da [N | 72] v
) 0| _/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
onr: Jotv) F4S _— pate )} = 30- 2012

BLANK CALCULATIONS
Acetone : STk g+__ 200 ml= _° 00000Y g/l
Dicholoromethane: ~ * 00l g+__175 m= _. 0D000TI] g/ml
Distilled Water : « O0HYD  gs+__200 mi= _~LOOODZQ g/l
FRONT HALF CATCH
FILTERS : __\ 09% % g- / (.0000 @)= RORR g
Total Catch #of Filters  Blank Value / Filter
seakers: v OL1Y oo JOO (000009 gj=- __+O203
: Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : ¥ 0 L’O‘ ?— g
BACK HALF CATCH .
FILTERS: __+ OLLS o-_ [ (.0000 g) = L O22S g
. Total Catch # of Filters Blank Value / Filter
BEAKERS : v o0l o
Acetone : * O 33_:] g-_ 125 (w0oo0q q)= 1 032,{4 g
Total Catch mlAcetone Blank-Value / ml Acetone
" (0
Extract : » 002Y g-__ 75  (~O000L[q)= v 0OOY g
Total Catch mi Dichloromethane Blank Value / Dichloromethane
V00
Water: _ "~ 0Ls5S g- 3®  ,000020 - : OIS g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : v 0159 g
TOTAL CATCH : L. "

% FRONT HALF : L/ 7 ? %
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TEST DATA SHEET #8
Nt Totol F4S RUN: 2 pate: ) = XRy-zol2

Test Chamber Air Velocity Start : QS Stop C7_75 Avg.: 9’5

Wet Bulb / Dry Bulb " |
Y e we:_ (3 pB: 7“[ ((0'0 % RH_ 1% Ho0
Post: WB : ¢l DB:%Iv_= 42.0 % RH A% % H20

Average : Z}.O % RH !:5 %IH20

Empty Stove Weight (ibs) : )\Jfﬂ w/ stack & oil seal : Wet A M Dry: Q: Q

Kindling Weight (Ibs) : Paper:" | Wood : 2.
Preburn Fuel Weight : L)+ 725 Total : 335+,
Kindling & Preburn Fuel Weight (wood only) (Ibs): - Total :_’SL tcf

Coal Bed Wt Range (Ibs) : 33 . 20 scale:_3.1 . 55
Upper ; .25 x fuel weight ; Always round DOWN to nearest tenth

Lower : .20 x fuel weight : Always round UP to nearesttenth Actual Coal Bed Weight : 3:3

Maximum Coal Bed Removal (Ibs) : (( '5&;3‘“ + ’%WS )+2).25= g %m . ’

Test Fuel (.75" x 1.5" x 5" spacers ) = _] (o pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" % 4|l j ? ' 3 i “7 ILQ Sb 'q'
4")(4" J - }r} Z —7\ 1{ L"qé
B Test Fuel Weight [ é: U__lbs i
Estimated Dry Burn Bata : _ |
5.0 -050 x. 15555 ) 80 _  ).GH2  ygrnr
2.2046 210
_ TIME
Estimated BTU's/hr : 19,140 x —%03— X [ 'DLB;' L - 19800,  Brushr

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




WOOD STOVE OPERATING DATA PAGE #9

unit: __JOlU! F4ys Run : 2 pate: J] ~30 - 202
FIRE STARTED;__ O 7 1o
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fue| charges. Then set to
l . at start of preburn.
SECONDARY AIR : N/A CAT BYPASS : A) /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 1S sec.
TEST:
DOOR wide open during loading CD min_J9  sec. i
PRIMARY AIR : Opened full for first i min., then set to run setting of J
SECONDARY AIR : ALIA CATBYPASS : A JA
FAN: : " | K

OFF during preburn
OFF balance of test run

ONVY_OFP during warm-up

irst ;igz minutes of test

Fan speed set at __ Lo\
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. g D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : A /}’—\» BRAND: __A)/A
/

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either JZ _or / Co inches.

1st warm up / pre-burn fuel charger ( JLoy | Ibs.) added at (_D‘) lcf
2nd warm up / pre-burn fuel charge (_).% ~_Ibs.) added at DRSO
3rd warm up / pre-burn fuel charge ( Ibs.) added at-

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

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



Unit :

Room Temperature :
Calibration Check: 12. O% + or - 0.2%7
Time Test Fuel moisture reading taken

TEST DATA SHEET #10
Totol E4S

Run: 2'

°F

Date : //*"30 = ZO}&

Temperature Correction Set? : ' No
@‘% [©

pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
1| 2 | K []2.9 (19 29|
2
3
41 28 | P |- 957 20.9 R PN,
5 [ | P | Qg 205 20| 20.
6 | 2wy | B 122 1%.4 )% | €, ]
7 2"x4"x8' P K g ’?\
8 2"x4"x8' = -
9
10
11
2 Dyt | T 1% 1€, ] 82 | /&
Bl T aS 19l J% ¢ 9.5
[T &S 5.4 | I8.4 | J&.d
S Mxdwr) |7 | &) |8, ] 1%L J%.]
16 [l A 2.0 !E\Q |& L 1&:1)
17 c”_l‘}\}
18 -
19 _
20 Spacers i i ZJ' 9 2723 20 ;g ‘2)5"
Key for Use : K = Kindling P = Pretest Fuel T = Test Fuel -
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 2.3 3 % 193 % (X.4920 %
Wet Moisture % : | /,_96(‘, % /L.ScS %] /5.555 %

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

WEIGHT;_3 - 1 pate: [1-30~2012.
: | ‘ . 2 pace: 1 oF 2
INIT gﬁ‘gr‘?%:l)]l ) RUN PAGE e

_TIME_|SCALE[FUEL]DROP| V. | CO: | V. | O: V.. CO |STATIC
O A7 1S ol = | .124 | 2.1 LB [) | bz .64 O | 4SO
S 183 [ e Y | 2 €] a7 [.429]10S | pay 153 o [350.
12 —5011726 113.9l -7 | Mra |07 [.392]9¢2 | o | .25 |- 047 | w00
2= |l [y3.0 ] ;g | Y32l 1,334 R oz | .24 F. o5l ] YO
<
l

e
= o

" S ib,0liza3] . S lies [3osS[Ib | pzql 32 1 053] HOD
B 49tz 'yl b oSSy g [ 255 GY | 24y | YL | o83 Lf':'a")
o[ Mt [y | & | see .2 058 | 09410 — bs!Y | 550
S e 3T | 10 | 564 | 1 |2 [ 48 | )92 | 179 |~.054] k15
"3’_};;_ 2] 8.5 .9 | suelo [.250]C3 | oy2l % I pez] a5
oyl 37].8 F.o9bM.0].252]3 | pyl | .43 |- .ps3] Hso
2275110 6| 3| 8 | Seeliy.z 234849 | o6 . 6% |- 051] Soo
! 20) 97| 6,01 .9 | sea vV 1.2431 G | osa] bl |=.0sy} 7%
< JBTOTAI. hihdd whdkd | ddddd whhRd whaRy | dRaed t_tt'_lt' L] ARAAN SF 5“ . BRkddk
_,Uf N 9,0 T8 Elelyy.2 |22 5:’; .tﬁf‘ 07 1,052 (060
-2 Colegs|. 9 | &7 [12. 9\ SH|GY | o4 91 osY[ 128
W—M237 405 | 5I1112,9]1.3/10]172.3 .00 | , 08 |-. psy] 425
i o) 2.2 12,67 -5 1 400 1o | ¥25]/0 | 03 |k Fossl yzs |
5] 69327 3 | a1 193 LLESH A4 pos | 08 =050l Y25 |
g0l b. b [2.9] .4 | 3721 &1 50126 ole | (S £ 0ye| 425
S5 Mz 1,2 | 20674 .0.525[)3.0 | pt¥ | .21 EQub | 4Se.-
Tof b2 1.0 | 20190 |.336IR4 | 01 ].234 |. oys] d5o
IR N b d |29l [ 263160 | 542[(3.L | 051 [ 52 |-.099] 4715
Wi e (22 |} | 2ea ] 5.7 [.571/43 | 073 | a5 k0921 svs

Ww—wls9 2.2 1 | 23¢ | ,S511/39 1074 | .20 |-.041"] 590
0>—70|57 12,0/ .2 | 229 %’%«5‘)1 /431 072 1,95 1-.029] Svo:
il. STOTAL] **wew ut&; i !*_ttlt'_? RN T I N S "-ﬂ'tt_*l_l. S Pk B
/3:‘3: 2515 LI LY 1l [232 | 5. 1S9/ 143 | o] -beF 038 [ 475
= oo g1 1 TASS| o q o[ T4 2] 06y | be |—giz| 475
Msffé«;l 1.7 .,l | 229 | o7 [ SWII43 | g70 | 2 |-031| 475
2153 1] 2071 52 \21I¥3 ]| o7/ | .73 |- o3| 475
T T lol [Tyl 2 | 2za e [ /43| 097 | a5 F 037
Sl [T T oy e o[ ST (4 0od] 76 F @7[d7s
= Belgq 121,10 | 2ed | gL ] SANIEY | o) [ .72 | 000 %75
2 goddg.6 1) 1,1 1226 157 \3[143 | 069] .71 F.azi] 417
A CRZA NG R E 220155 | SR [ 146 | 066 LS | 037] 475
-4 !Oq;é S 1.2 1220 | s 88314 C ] oes] .7 F 037l Y1
» 16" i

Te|deG [ R [ 295_55 S s O30 0] 950
Y —Zo| 4. Y %- 1 1193 | d&f.Loalls ] oér é? 02 5

-—
JI TOTAL **#tr | senaw | wasws Wl erhhdd tikkdd, | | ddddd I Vv s Ju 5 ETE=
Fi lé

=a o
roTAL LT Wi dr Lt T Tl i e i o wRRAw whkEd i wrdrd il ' gq ,? Wil dr
" * "




GAS DATA SHEET #12

WEIGHT:; 977 , DATE: 113012
uNit:_Jotu ) FYys RUN: 2. PAGE: 4 oF &
[TIME_[SCALE[FUEL]DROP] V. | CO: | V. Oz V. | CO_|STATIC] SO
807el 4.3 |, b | 1 |.t9% 8% J.WoS 1521 o7g] %0 F036]| Y75
W42 ].& |l ..ma do |.\03 115,01 p73] a5 10361 475°
VO 9l 1,7 o1 J 18T Ly NSY |.060 | b | 03] 415~
Vo~ | 4.0 |2 [ ol | .19 | 4. [\ [ 1S3 | r0LY] b 1,035 475
51 3.9 .2 [.1 [.199] g9 [\LOY[ 152 | oM -6 =351 IS
3.l .0 | .1 1 )1a0f 4. ¢l LIO1S3 ] D671, 69 F Y] 500 |
A2 7111 |igo 9712 ]1i53 1 072] 1 1.03Y] 500
7
2
7 . RAY b
SUBTOTAL whkdk ki [ T113] Wik wkdkd dkdkd hkhd hirdhd whhkEk T dkirirk
740
[
[~
7
2
z
2
)
24 |
- SUBTOTAL wiii il wiknd | wkdaw Wik ,"“t_ drdrdridr dedrdrd dirdrdd | I TT 1L
5
L
3
B
%50
E
249
|2
SUBTOTAL whhdhd LAl g ] it dy s Vi iy tti**;. widddr wiedrdw tt‘*;:-_ ‘.:__: . il
TOTAL [ ***#% | wawiw | wwwww o tti*t‘ T T e e e Qan- *ﬂﬂzw
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ZERO / SPAN CHECK DATA SHEET #15-1

Run#: Z

Analyte :

CO. (15-1)

ont:  Jotol F4S
Zero Cyl. #: __L@%ﬂ\c, '5‘& Cconc. :
Certified by : _ AR LI QUIDE

0.00 % CO;

Cyl. Press.: 5090 __ psi

‘Date : _04"'1 9 "04’

spanCyl. #: __ 4RMNAOS  conc.: |2, WO %CO; Cyl. Press.: JSLO__psi
Certified by : AR LIQUIDE Date: _JI- (-~ O
Model : PIR-2000 SN : 407069

Analyzer : Make : HORIBA
Range: 0-25.0% CO2 .
Flow: 1.5 SCFH

EPA Span Value =25.0 % CO,

EPA Control Limits = + 2.5% of 25.0% CO; = & 0.625 % CO;

+ .05%CO;

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

Method 28A = + .2 % of 25.0% CO:
PRE RUN Audit: by : %%__,Time : __@Q_Temp; 1.0 of
* AUDIT RESULTS
Point  Expected Response ~ Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .00 ; '
0 [ 000 |5oofl,ow | vOI3 |03 |.05)
SPAN | 44 »
i | qgs| 10| 488 | e | 12219 | .09 | .01Y

POST RUN Audit : by :

Time: 1530 Temp:_"17)  °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc:
| # Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 S —
I 0.0|-.00ff — 01 | -, 01 [~.049
4% |, 468 ||2.20 | HR 9] q&q| 12,19 | =03 ) [7,32L

+ 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

Date:“"‘3o"‘2_0)2
onit: _Jotol  FHS

Run #: 2'

Analyte :

O, (15-2)

Zero Cyl. #:: 1LITAC. 2 Conc.: 0.00% O

Certified by : AL R LN QUNDE

Span Cyl. #: : 4‘&7‘% 0'5 Conc. : \7»‘{@ O %0, CylPress.: 'fSUJ PSI
Certified by : A\ | D Date : _ //" {»07F

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

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

Flow: 1.5 SCFH

EPA Span Value =25.0% O
EPA Control Limits = + 2. 5% of 25.0 % O
Method 28 A = + .2 % of 25.0% O:

+ 0.625 % O
+ .05% 0,

Cyl. Press. : &40

Date : 04-’/0}'-'04'

PSI

Measured by : Rotameter

PRE RUN Audit: by W Time : OQIOO Temp : Lg} °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 |+ (15) g OOS 005/ 02.0
SPAN : '

126D 504|126 | 126 | SO 12,015 | 05 | 0S8
POST RUN Audit : by : Time : /530 I230 Temp: I ol i
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 .0 DLO ' 0O5 0oS 020
SPAN 1 = ' i -' | : :

12466 .59 |16 | 126 | .S03]| 12590 | =010 |- 942

+ 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 : | =30 ~20) L. Analyte: CO (15-3)
unit: . Iotol F43 Run#: 2
zeroCyl #: _JLZTAC 3B Conc.:  0.00%CO Cyl. Press.: _490__ Psl

Certified by : _HR L) QUINE, pate: _O4-1F-OH

Span Cyl. #: 4 L{%’JQQS Conc. : f “LQQ % CO Cyl. Press. : ISCD PSI

Certified by : AlR UQUIDE Date: [}~ 1= O F
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=4+0.25%CO
Method 28 A = + .2%of 10.0% CO = & .02 % CO

PRE RUN Audit:by:%@? Time: 0900 Temp: L1 °F

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

ZERO| 00.0 .000 00.0 00.0 , 000 107-6 ’O% .E(o
SPANTuq o [ 490 | 4 90| 49.0 |- 490 4912 | . 0)2. |'122

POST RUN Audit : by :%Time: [930 Temp: 1) °oF
AUDIT RESULTS '

Point Expected Response Actual Response + Conc.

. #0 Meter DVM % Meter DVM % Difference A %

ER 00.0 .000 00.0 e . —

| o - oo/ |, | +O3b , O3l | 356
Ha,0|.490| 490 |49.0 | a0 | H. a2 OIL | +122

+ Cone. 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

Bats: | 1= 30~ 20172 Analyte: SO, (15-4)

Unit : Dtul - FYS Run #: e

zerocyl #: LOBTAC 2-A cone.: 0.00 ppm SOz  Cyl. Press.: SO0 PsI
Certified by : P{‘R JJ_@J«U&» Date : 04"}9"'017‘

Span Cyl. #: 0&%?-08‘! Conc. : ]25@ ppm SO,  Cyl. Press. : D IO PpsI
Certified by : MUIDE Date : [~ 3+ 200F

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 : O?n /(M Time : G100 Temp: (7 °F
QUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO[ 00.0 | .000 | 000 [0,0 [,000 | (5,273 (0,273 | .25]
SPAN &b Eryp q <00 |\ S| 12513 [,300 | ;S20

POST RUN Audit : by : Time: /[S30 Temp: _ 1)  °F

‘ %

DIT RESULTS

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

ZER0|700.0 | .000 [ 000 |6 o[- po2| 1293 /293 | B2

SPAN 50.0 500 ,250 499 | 499 | ]243 & -, 20 [~ oYE

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

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

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




QUALITY CHECKS DATA SHEET # 16

UNIT:_:TD{'UI‘ F4s RUN: 2 oate: /| =30 - 2012

;?g;n:ocouple Check: o —_— Léq o
TIC#2 =san oF Tc#14__ LA.D oF
TIC#3 LYo °F TIC # 15 (3.] °F
TIC # 4 __A9.3 °F Tc#1e____S49% °F
TIC#5 = °F TIC#17____ 5D S °F
TIC #6 5% °F Tic#18____(,1.L °F
TIC#7 512 °F TIC #19 — °F
TIC#8 1 °F TIC # 20 Sikaliom _°F
TIC#9 I °F T/C # 21 T °F
T/C #10 T °F TIC#22 —— °F
TIC #11 S °F TIC #23 - oF
TIC#12 (LY o TIC #24 - °F
Thermocouple Readout: '
Pretest zero and span check and calibration post test zero and span % dlﬂ’aranca

ZERO_1Y__ °F Adjito O.O_°F ZzERO_.) _°F Difference 05 %
SPANZLDLOF  Adj. to 2000.0°F  SPAN_Z00S °F  Difference.s OZS %
Thermocouple Readout Pretest Linearity Check:

0 = 00 °F 200 = 200:7- oF 400 ‘fDDD  F0O.D o
600 = S999 o oo =999 oF. 1000 -qﬂ g -
1200 =199 o 1400 =[2HUp F 1600 =159 o
1800 =_JXADWOF 2000 =2000.0 oF

Sample Train Leak Check Pre _\/ Post
C-gas Train Leak Check Pre __\/ Post_ v/, _
SO; Train Leak Check Pre __ v/ Post __¥
Static Gauge Zero Check Pre__V Post

S.caloCh,ack Pre : /3.9 — 3.9 < /0.0
Post : }35‘_35‘:/00
Stack Cleaned Prior to Test Run : YES NO X '







TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 4
MODEL F45 DATE khkkkhkkrhkkkhkhkkhkkkkkikhd
TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. CcO CO2 COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM
0 562.500 0.150 78 0.47 9.30 375
5 564.000 0.120 80 0.52 7.50 425
10 565.337 0.130 80 0.35 14.00 400
15 566.757 0.090 80 0.64 15.50 475
20 567.953 0.080 80 0.85 15.60 525
25 569.035 0.006 81 1.00 15.20 600
30 569.993 0.060 81 0.88 14.80 575 |
35 570.992 0.130 81 0.17 14.80 400 |
40 572.428 0.150 81 0.09 13.30 375 |
45 573.959 0.150 82 0.10 12.70 375
50 575.496 0.150 84 0.08 12.40 375
55 577.045 0.150 84 0.04 11.00 - 375
60 578.594 0.140 86 0.06 10.70 375
65 580.154 0.140 86 0.07 10.10 375
70 581.714 0.140 86 0.09 8.80 375
75 583.274 0.140 86 0.13 8.00 375
80 584.834 0.140 86 0.14 7.70 375
85 586.394 0.140 86 0.21 7.10 375
90 587.954 0.130 . 86 0.39 6.40 400
95 589.416 0.130 86 0.48 6.00 400
100 590.879 0.130 86 0.54 5.60 400
105 592.341 0.130 86 0.53 5.50 400
110 593.804 0.130 86 0.54 5.40 400
115 595.267 0.130 86 0.57 5.20 400
120 596.729 0.130 86 0.58 5.00 400
125 598.192 0.130 86 0.59 5.00 400
130 599.654 0.130 86 0.60 4.90 400
135 601.117 0.130 86 0.59 4.70 400 |
140 602.580 0.130 86 0.54 4.70 400
145 604.042 0.130 86 0.53 4.70 400 |
150 605.505 0.130 86 0.48 4.70 400
155 606.967 0.130 86 0.50 4.40 400

160 608.430 0.130 86 0.58 4.00 400 ‘



TABLE 2---RAW DATA

CLIENT :  Jotul TEST No. 4

MODEL: F45 DATE:

METER CAL. Wt. WOOD

FACTOR (Y) === 0.935 BURNED(LB,; ------- 15.4 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) --—--- 30.2 inHg  MOISTURE 9 -==---- 16.164 %
LEAK RATE Wt. PART.

POST (Lp) === 0.000 cfm COLLECTED -==---- 0.1884 g
WATER METER

VOL. (VIc) == 76.1 Mi VOLUME Vm -=-==-- 45.93 mcf
TEST HC MOLE

TIME (MIN) = ==-===- 160 min FRACTION = ===e--- 0.0132




TABLE 3 -----FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 4

MODEL: F45 DATE:

dededede dede dode dedede deme dede e dede dede e e e et e e o s e e ok ok e o e e e e e e o e e de e vl e e e e e e e ke e e e e e e e e e e e e e dede e dedeode dede e e ey

AVG DELTA AVG PRCNT

H e 0.13 in H20 co 0.42 %
AVG METER AVG PRCNT
TEMP. Tm  —— 84 deg F co2 - 8.63 %
AVG PPM AVG BAL

S02 mmman 410 PPM C0O2/CO —— 20.44 %



TABLE 4 ---- CALCULATIONS

CLIENT : Jotul TEST No. 4
MODEL F45 DATE
STD SAMPLE STACK GAS
VOL. Vm(std) d) - 42.08 dscf FLOWQsd === 762.843  dscf/Hr
&
12.71  dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 3.682 scf CONCTRT.C s --—--- 0.0045 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = --—--- 7.85 % RATEE = - 3.42 g/Hr
BURN MOLES OF GAS
RATE BR 2.20 Kg/Hr PER Lb WOOD Nt ---- 0.41 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE - 107.84 g/Hr RATE —m—ee 1.56 g/Kgdry
& fuel

49.11 g/Kgdry
fuel



TABLE 5 - PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 4
MODEL: F45 DATE:
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 520.3 98 100
10 524.6 99
15 524.4 99
20 524.4 99
25 523.9 99
30 529.5 100
35 529.3 100
40 529.3 100
45 528.6 99
50 529.2 100
55 532.4 100
60 531.4 100
65 534.2 100
70 534.2 100
75 534.2 100
80 534.2 100
85 534.2 100
90 534.2 100
95 534.0 - 100
100 534.3 101
105 534.0 100
110 534.3 101
115 534.3 101
120 - 534.0 100
125 534.3 101
130 534.0 100
135 534.3 101
140 534.3 101
145 534.0 100
150 534.3 101
155 534.0 100
160 534.3 101

165



COMPUTER INPUT DATA SHEET #1

Client: :IO*'U( NOI"'}‘;\ }Qm&mc;a : \35/

Address: 55 H Uﬁ%@f‘:ﬁ@w ) . Q
Gotham, INE -~ 0938

Phone: /=B -79F 59/Z Fax /~201- SS9k CJSAS

Run No.: ___"'_L__Date of Test:-}&“f 5 -~ 20/Z. __ Burm Rate: 2.\9 v

Model No.: F4s ] min [ min-1.25 []fan

Stove Type: |:| Cat LﬁNon Cat g Pellet Q 1.25-1.9 g max g insert

Dry Gas Meter Y Factor:_t ﬂ%i - Post Leak Rate: t_w__o_cfm Time:_ﬂgo_min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 45. 9430 ' cf
(00.000) (Data Sheet #2) ‘

i - .

Stack Flow: 4.550L dscfm A H: 1728 —_in. H.0
(00.000) (Data Sheet #2) | (:000) (Data Sheet #2)

Maximum Vac.: 2:0 Barometric Pressure: ‘5_9; D in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H20 Captured: 1 lnl | g
(00.0) (Data Sheet #3) |

Front Half Catch % Of Total___ 3L~ %  Total Particulate Catch:_s 1384 g
(00.0) (Data Sheet #5) (0.0000) (Data Sheet #6)

Flue Gas Moisture: ; i TY LQ %
(00.000) (Data Sheet #7)

Particulate Emission: t Dng ) gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity,___ 3-S5 %RH  Ambient Moisture;____ [+ ] % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: 53= 5 Ibs. Coal Bed Wt.: 3' Ibs. Test Fuel Wt.; f 5 -'_'[ Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) .(00.0) (Data sheet #8)

Heat Output (EPA Default): DL'"* -\c\ ?J BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): [2.204 % Pretest Fuel % Moisture (wet): Il "'N\v %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):_31 280 o  Test Fuel % Moisture (wety:_JlILY o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) '

Fuel Higher Heating Value (dry): A/A BTU/lb.
(0000) (Data Sheet #11) /
Stack Static Pressure: O "Fl' in. H,O

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

Average Ambient Temperature: T‘Z 8 °F Stove Temperature Change: "(#SD °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

Test start < j :
gt _}L% rester Ferp : Sy




METER BOX DATA SHEET PAGE # 2

Page:

1

ofl

uniT: Jotol F4S ____RUN: . paTE: |1 -8 7017
Meter Box:__ S H Y Factor:_, %5
Leak checks: /S " Hg @009 cim "Hg @ cfh
_ /S "Hg @ibLe cm "Hg @ cfm
Inject SO2 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__/+ 500
ROTO: PRESS: |2 SAMPLING RATIO: 3] EX BP: 30) 120
METER ©  SAMPLE STACK DELTA [METER| SO2 [ROTO|[PUMP
MIN | TIME READING MDCF DSCFM ; H TEMP PPM | TEMP | VACC
I R 933 | /S [98 [3S |18 [0
5| o|sGdioo | —— 132 [T | AL |H2S ¥ [A0
O p]56LS.332|805,33F 304 |13 | B0 | 400[K0 [ 1o
B 51806 15H|SLLAsT | N3492 |09 | A 4715130 |20
07 70501963 [82953 (LMD oK B0 |325 (90 |50 |
2% 29|54 035 (5L BT |88V || D] | LtolR) 120
0] 3p[5644993 |8a.943 [ L.059 | oL | &1 [375 &) [2D
] 351520,992[5709492 | $A02 [+13 | &) 4o [§] |20
W Yo|s22.42% (5724928 (9263 [ IS | B) (D5 [%. [20 ]
B 99[572.959 [573.95%]|9.2L5]. )5 | B |5 |82 (20
] 505759965915 4499231 [ s [y [3s]5Y (22
®] s5[877.095 [g07.045 19231 |15 |BY 305 |84 20
ROTOPRESS: ~ | X TOTALSIQ, )2 | /.47 |92 BP. 33,70
O 130[8518.59Y |518.5597(|9.198 | 1Y [RE [ [&L [20
%] 5| 580.1SH | 8%6.64 |99 | 1Y | sb |30s [3L [Zo
| |S%LNY [5FL 1Y (9.9 |H | e [FS [H [20
Pl 5993209 |583.274[9.19% | Y | $]305 (36 [2
01 20| 5%4.934 |584.834 [<.19% |\ Y | Ao |35 [ (2o
z: 25 |5%L-39Y 886399 [4.149% | Y [ Fo [315 [3b |20
21 50 15%1.95Y [5%2.95Y 86> |13 | #4900 26 |20
35 [ S8, W1 [5%89. 41 |B.L23 [ 13 | L [4ov (36 [
] 4o]590. %14 [590.919[3.L25 [ 13 [RL [Heo [ 56 [20
Sl Us | sA2.349) [§92, 3¢} K2 [ 43 [ s [Yov [5G [Z.o
0] 80 593 904 [ S93.609 [F.L2% [ (3 [, 400 | |2.0
] S| s95. w3595 2 [ a3 | L [ 9o (R |20
TOTALS 100, 92l | L Z |)532 [MAXVAGC=
TOTAL Cu Ft. TOTALS!| 204, 738] 3, 0Y | 2004 [AVE.BP:

Cof\&,uc’f) vehidle s eom.



METER BOX DATA SHEET PAGE # 2 |
—Joful_F4S_

"RUN

L
Ll

P_ageﬁ' '
pATE [ 2-35 ~ 2012

2 o L

UNIT:
Meter Boxi___ S /7 Y Factor_. 935S
Leakchecks: ___ /S " Hg @21QC0:cfm " Hg @_—¢°fm
. /S " Hg ‘@_Lbkofm ____"Hg @___¢m
Inject S02 @ 100 co/min,  “Nozzle; Probe @ 3/8" od Initial Volume;_/.S00
[ROTO: PRESS: A 1% - SAMPLING RATIO: 3/ K BP;: 30.2D .
|MIN | _TIME RhE“AEEI!EI'?G ] SG“SS'EE g;égﬁ DEI:TA Mrgll;tEPR PSF?bzi %JPOT&IATE?
(0] Tyo0 [S9C, T2 [S46:129 .43 [- 13 Gov 136 120
B[ 5]|54%. (9L |SG3.43% [S.625 [+ 13 %é dol |36 |36
70599, Ly 1599, ¢G50 |8.tad 1.5 sb (Yoo |4 [Zo
W[ 5| Lol (3 _[Lol 1% [Bers [0 |4 |50 o [ 20
W[ 70 | Lo 560 | Lo S0 %02s |13 |36 [Hw j8b |20
W[ 5| Lod o2 [Lod o4l sley | B |38 Hou | |20
1‘:: 30 (05,505 | (05.505 3.6 |13 [9L 4w |3 20
o 35| oL Al [(Ob9LH[BL23 | 13 196 1900 |8, |20
o 4o | LO% . 430 | 603430 3. |13 | Ko [0 8o |20
Tio . - .
175 | o | (2] ==
ROTO PRESS: TOTALS| L ﬂ'l} :jj}? Th
180 _ "
185
1980
165
200
205
210
216
220
226
230
2% LN
'roms'-zaz’.ﬂs Aol s |

TOTRLGIFL| L5 430 TOTALS ; piLo WVVASC: 2.0

= . RSSl | 123 [34Y [AVG.BP 3,215



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT : F45  Run: H  oate: 12-5-11
SCALE |  WEIGHT
SCALE cHEck] LEVEL ZEROED 29509 295 ,0
INITIAL : V. V] 590.0 g S
FINAL : v { 885.09 KXBI.D
IMPINGER #1 #2 #3 #4
FINAL WT Ls2s | 87244 [ H¥5s |%97.0
INITIAL WT <9470 87120 | HE% ¥ KU S
NeTwrerams | (oD B 2.4 3 12. 8
TOTAL CATCH :_ 1, | GRAMS H20
FRONT HALF |

BEAKER # i »
FILTER # LV DESC. ACETONE
naLwTg | LRNO FINALWT g [/03. 3148
inmaLwr g | L2 INTIALWT g | /03, 71933
NET WT g \ 0533 NET WT g OILS

voL.pEsc.m| 1S

BACK HALF

FILTER # LA
FNaLwTg | 1073
NmALWTg | 3D
NETWT g \O727) |
BEAKER # 7 V& T &0
DESC. ACETONE __| METHCHLOR | H,0 Ho0
v wig |ID7. H495]9%. 498314 (23211091266
mmaLwT g /07, 329¢ [ G4, 48497, Lios | 109. 1212 —
NETWTg_ \D-)()"f .Ooﬁ_ﬂ OV V007 (u QL) \t?
voL.DESCml| _ J25 75 |80 /O [(2s0N




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1
By: Ch
Manufacturer _S & S Grade : # 25 Glass Front Size: 11cm_ Lot No. : 3‘]%‘3‘50
Back Size: 8.2cm Lot No. : HLHZ5Y /

Date : Q- IS «) 2

Time : } 200

paTE:._L-2-1Z |y AV |paTE: 2A23- 11 |BY:Céy |DATE: BY:
FILTER FIRST SECOND / THIRD
W WEIGHT TIME WEIGHT TIME WEIGHT TIME
61F | (. 02 8% 1230 | |, L,2%S Jocs |
62F | 0, 3520 1321 | (370 Loy |
63F | 0, L300 | 1332 ,(29% w5) |
64F | 0 oz32 [1335] (208  |jam |
65F | 0, 63y (23] Bl IS5
66F | 0-¢z%/ | 1335 L1972 rory | <e— Ry
67F | J,63/Y | 133 | a0 soli |
68F | 0. 4296 | '229| .19< 1627 |
69F | 0,302 | (3% FERY. Jjo13 |~
T0F | O, 6309 | /529] (343 ol
61B | 0.2%26 |32 | 283%F | Jois |
62B | 0.7%05 | 132/ | 2805 10l |
63B | O 7%y | 1%22]| a3y on |
64B | 0. 2%/ (222|723 0§ |
65B | §.2¢25 (327 28723 1blS
66B | O Z¢ 35 | 1225 283l [plp | Se— f.¢f
67B | O, 4 Us 1226 51 [OL
68B | 0. 2745 722 ] 2343 {2l
69B | 0, 289G | 1328 | 2590 15 |
70B | .0, 7% 7, 1525 1537 (DY
Checked by: /\ v LA (}o Date: P-2%- 2912 Time: (2HS
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB- DB | %RH
D262 o [Pe [ ¢ [> | 4R
2232  loos [ cly | N | 9% | 47
{




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : a-9-201"L Time : _|0Q By : E»%‘\
DATED- IS ~1Z  |BY: A paTE: 7-20-12 |oy: AV |paTE: 2- 24512 |ay: AV
BEAKER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 |43 3939 U | /0%, 398% | 1245 [
77 /07, 228%  |u38 |03, 5339 |12 |/
78 |9y %89 vz | 99.%92¢ 11293 |=7 -9
79 G1. 610} nvo | o72,6/05 | 2vg L\
80 | /09, 12073 0Hs | 09, 1z | 1% |2
81 | /o] 4599 9@ | (o], %0/ 1250 |
82 | 93.4%0% | nu3 | 93,4709 |79t |
83 98, 3220 N3 | T%,2224 | (252 |-
84 | /05, 5463 | (19 | o5, 5%6Y | 1253 |-
85 $2,.983% | nse | 92,98%2 | (zs4 |/
86 | w4, 340y | L5y | /o4, 140 | (295 |/
87 | (05, ai5¢ | wsz| w5,9/¢6) |25 |/
88 | 99,9990 | n3%3 | 99,999% |z |-
89 | 120, 66%0 | 5% | /12D (50 | 1258 |
0 | 06, 900/ N5 | 10k, %004 | (259 |
91 25,043F (5 | 95.04FC 1300 |
92 60,0362 | 1% | 96,616Y 120 |
93 (0%, 3308 | 158 | /03, % G 1302 | 103%6 20 022"
94 | nb,3020 | V5% | /0l , Z2Z | 1302 |
95 | (03, 407 | 1o | 102, Yoo |(1xo4 | 103, toss |02
96 | (03, 93nY 201 | 03,7608 [ 1205 |/
97 9%. 9821 (202 99,9C 2% | 306 |/
98 | 35,0212 1293 ]| 5. 02(6 Qo1 VY
99 WY, 9325 (204 | w04, 975) 139 |”
100 | (06 2288 [ 705 | 106,,2392 |1309 |’
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WwB DB | % RH
A~ls-L | 1j | Cw ") | ¢fif |Checkedby: /- Iz .
3200L] Jzen | cw o | Hg [Date:  mowyz
22402]| Jors | cw 2% | di [Time: JuYS
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SCALE QA SHEET
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BLANK PROCESSING DATA SHEET # 5
rRUN: A paTEIZ =& - 2012

UNIT :

BN Fys

BLANKS DONE :

K- 2010

BEAKER

A

B

C

200 mi
ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT # 61323

FISHER OPTIMA
LOT # oA L0

PWNA [ Tre
Sparldehte s
Mistiled

FINAL WEIGHT

1103 . 94019

ol 2074

0L, FLEO

TARE WEIGHT

VO SO0 |

b, 3054

1oL, QMo

NET WEIGHT

, 00l%

00K,

y 004D

TARE BEAKERS INTO DESC : TIME : 4\ DATE :_&-"1 200

DATE -2 BY : QY DATE %2 F BY :Cp DATE :

BY :

BEAKER

1STWT

TIME"

2 ND WT

TIME)

3 RD WT

TIME

A

[0% . F14

CFI3N

109,900

[05 &

B [lol 30l

C Dl

JLL:%OS%

ws)

¢ [1da A

033

100, YO

(06572,

FINAL BEAKERS INTO DESC : TIME :3-2% DATE : O 2D

DATE$-2% BY Cin  DATE®R"") BY ) DATE:

BY :

BEAKER

1STWT

TIME

2 ND WT

TIME/

3 RDWT

TIME

A S8 909

JS0]

| 6% Gl

g +H<

B

10207y | 562

o 0!3071‘!’

G143

C

100, S| soB

(26, U0

O

TARE QC

FINAL QC

DATE | TIME | BY

WB _ | DB %

DATE | TIME | BY

| WB

DB %

U 0% C

(1% [ugq

628 | (40

<N

g

0 | Y%

w0 0455| (o

\

% | 49

dy

(@) FAY,

NEN P

v

),

R31
. (

J




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
DATE :,Z-“'S - 200

UNIT -~ JOTV) F45

RUN : q

BLANK CALCULATIONS
Acetone : aLOIE g+___200 ml= > OOOOQO{
Dicholoromethane: 2O 01 g+__ 75 m= _. 0000T]
Distilled Water : s O0YD g+ 200  mi= _OOO0ZQ
FRONT HALF CATCH
FILTERS : __! DS3F g- / (.0000 g)= '0538
Total Catch #of Filters  Blank Value / Filter
. ; . b
peakers v OILS . 95 (000009 )= _ 1 OIS
" Total Catch ml Acatone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH ! O(-”CE é’

BACK HALF CATCH .
Fters: v O0Z7Y 4. ] (.0000 g )= y O

) _ Total Catch # of Filters Blank Value / Filter

\ '

BEAKERS : WP

Acetone ; O’)O"/ g-_l€58 (s 009 g)= A O(_J;ch

Total Catch ml Acetone Blank-Yalue / ml Acetone
_ @M
Extract: |\ OB g-__ 75 (L O0O0L| qg)= L0013
Total Catch mi Div.:l'ilcnmmethane~ Blank Value / Dichloromethane
Water:___LO.Z-D’ - QSO { 000020 q)= 4 O / J (
Total Catch ml Water Blank Value / Water

)18

TOTAL BACK HALF CATCH :

&Y

TOTAL CATCH :

3.7

% FRONT HALF :

g/ml
g/ml
g/ml
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TEST DATA SHEET#8
UNIT : (To%d FIS RUN : H DATE J L =5 ~z0ld

Test Chamber Air Velocity Start : Qz Stop : Q Avg.: gé

s ez b

Viet Bulb 1 Bry Bulb ‘
i Pre : WB : CS DB: aé 0.0 %RH_L % HoO
Post: WB : bl pB: Y‘f _ 40 O o rH ) % H20

Averagei_ 3o %A |4 wmp0

Empty Stove Weight (lbs) : )\J!/ﬂ w/ stack & oil seal : Wet ‘A !74 Dry: (O g

Kindling Weight (lbs) :  Paper:___ . | Woodz__ b e
Preburn Fuel Weight : Lo+ / '7( o | Total:__ Q. |
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total ;33,3
Coal Bed Wt Range (Ibs) : E 2 ._ 2]  Scale: 3.2 3 l
Upper : .25 x fuel weight : Always round DOWN to nearest tenth 3 3
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : !

Maximum Coal Bed Removal (Ibs) : (3 U'F;ér + 3.1 )+2).25=_ .g .

Test Fuel - - (.75"x 1.5" x 5" spacers ) = / (o pcs
Dimensions Length in inches No. Pcs Weight in Ibs | % of Load
2"x 4" j? ‘ 3 : 712 "’Lﬂl%
exe | )? 2 72 | 82

B Test Fuel Weight : 19,4 bs
Estimated Dry Burn Rate : | L,H_(qu |
'.5\“‘( '('SJL') X ) 60 _ ‘..
2.2046 T 26 ol
TIME
Estimated BTU’s/hr : 19,140' X {G{? X 2381‘0 = ‘ZLH'H-S BTU's/hr

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



WOOD STOVE OPERATING DATA P_AGE #9
unit: ___Jou! F43 Run : “ _ 1 Dpate: (2-5 - 2012

FIRE STARTED:_O BOD
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fue] charges. Then set to

\NN& OREN at start of preburn.
|
SECONDARY AR : NJA CAT BYPASS : A)I/A

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

last fuel, raked and leveled. In stove S sec.

TEST:
DOOR wide open during loading @) min. 45 sec.

PRIMARY AIR : Opened full for first 5 min., then set to run setting of NQ @ °N
SECONDARY AIR : ALIA CATBYPASS : _A) A }}
EAN: : :

ON Ddurlng warm-up " OFF during preburn
@ OFF first_AL)__minutes of test ON SOFF balance of test run
Fan speed set at H\ff\n_
WOOD DATA: KINDLINGQ: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. gn D fir
TEST: 2x4 Packwood = #2 or better s. grn D fir
4x4 - Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : /\) /% BRAND : A) /ﬁ '
/

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either. JZ _or / (a inches.

1st warm up / pre-burn fuel charger ( 1(0'0 lbs.) added at ngqf
2nd warm up / pre-burn fuel charge ( {l_'H Ibs.) added at }053

3rd warm up / pre-burn fuel charge ( Ibs.) added at‘

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

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



TEST DATA SHEET #10
unit: __ ool EHS Run : o Date:Jz“S—" 2012

Room Temperature : (QES °F  Temperature Correction Set? No

Calibration Check: 12.0% + or — 0.2%7~Yes No

Time Test Fuel moisture reading taken : 030
pc#| Dimen. | Use TOP ~ BOTTOM SIDE _Avg Corrected
1| 288 | KB 134 4.0 /139 /39
2
3 ;
a8 [P 2)) | 2206 22 Y 22.0
A EEEE TR 19,0 J4,0 /8.9
6 [ a8 [P | 723 2.9 120 5
7 | 2ax8" | P - C 3
8 2"x4"x8' P ‘ -~
9
10
11
[l 2 x Tk 3 B I & T S X2 ¥, i,
B T w4 2% 20.% 2.4
1“1y T 220 (9.3 22.0 241
1 |dxder)’ |7 | ThG Iy 1.8 1,3
l oy [Tl Igy 1 180 > | I3/
17 @E#
18
19 , [
20 Spacers i Q-Oa(- 19 .4{ 2.0. 3 205
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 13.600 % 201353 % 19, ;3_0 %
Wet Moisture % : | 2. 294 % Dd—Mu % M,,,{(,lf %

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°

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




GAS DATA SHEET #12

4 i~

WEIGHT; -3 DATE: 12+ S ~ 2012
UNIT: - Sotul  Fys RUN: PAGE: 1 OF
TIME |SCALE FUEL_- DROP V. CO: V. Oz V.. CO |[STATIC| SO:PPM-
S —no)s.7 [/sYl=— 1 2l 153 [.5%99/15.Dp § 04y |47 Fo¥2 2)S
5 < |igo l14.71.7. .| .30 2.5 1S fe g ) osn 1,52 k04 1425
1e—w /6,8 |35 1.2 | St ]| /00 .260] e 3t 38 |5, psv| Y00
- 15§12 ] 9,0 | ety fre 5| ag¥l v | 06| by fHps3| 45
29— /7y Tl g 11 | 023|156 076] 49 .08 88 | os4] Sa5
2~ JI1X.0 | B8 | Jz b 007 L yS.2) 0891 Y6 1.098 [0 |~ oYl 4D
o) J.§] &5] 13 |.592] 48 |. 204 &.0 |, 086 .28 |T054] 575 |
S5 107 3. 9] L1 ISy 8| ol 5. 8 .oty VT | osyl 4oo
Pt KNS PR A % e a6 7.4 |00z 109 -yl 375
2 ) § 156 1.7 F.c0kt R.7),220] 80 |.007 [ 10 Fmps3| 325
20—l 8214917 |97 [12.vf3w] 8.3 [.o0s | 08 hose]| 375
Sl 26143 | b J-dqo] .0 ].29219-8 | (00l |.0Y [ o52) 375
- JBTOTAL] ***#% | wwaww | adwaw | wawqw [ waonw [ awnne | wawgs widin WA ."15;_ wkdik
o] 7.1 ]3.%].5 |47 0.2 1 »39010.0 | 002 |.06 |-,09)] 3725
2= by 133 | S [,403 [ lo.) |, 50] (0.0 1.004] 01 hos2| 30y |
07 b2 124 [y 1350l 2l 1% [ onk] 03 F.eso[ RIS
. 54 |2t [\3 ['31% [R0 St l1z3 oo 1™ Fovq [ s
2z l5L 23] .3 [30s [0 S| 300l | 14 Fog s
Z _25'3 20 1.3 1723170 [is3q] 3 | bls | 2) I odgISIS |
. odon ttal. ] 1,256y . | Seollde 1,036 | 39 Fiod] ~oo.-
< S0 103 1.2 17900 [ 512]7%3 | odGl 78 F.odi] 900
: !cﬂ )4 |i.s .2 |\ '2_2.—5'§\_\,, VBEL (‘1‘;(.!_ 1052 (=1 — 0495 4 O
! YL 1] §v2eo]s.s [059] /9.8 Jos1 [ 53 Foys | 9o
W—ol9.5 12 [ 128 (8 115949798 osz s F o] 400
“"_ S ‘f:"" _l.f i l | B A} S"E_L Lo Y }5:0 -()S:'b_* ,3",]_ .‘I'U%I- "}UO’
3 3TOTALl #eer tuu_ '*tt:g_ﬁ gqm_nln-_-_-..;uau_.tl_ qun._.-unw- CRARA mtp-ﬁbq BT
ezl s> 1o ) 14199 < ohwi [ 52 1 vose | s8 b od3[Zon:
f—es1d /1% 1.2 11199150 [\d[/s2 [vosd |57 Fo9z [9u0
L—Tol40 1 Jo1 4,190 149.9 e [JS531 0s5%] 60 Rod! [Joo
2513 |6 Ll 39 142 [eaol15 5052 Sq F.o97 [Aoo
d 2ol 3 I S || | ISCI A [\Caz|ls | 052 .54 [ro0/] 9o
2os3e ]2 TR 97 [ Calisy, [ios/ ] . 53 fodo] 400
ol ds [ |1 [ Ise ] ] - Casl/s.L o990 48 Fodo | Aoy
2 —=ala 0 1 L] ) T V] A4 [T0Aas]759 |.09% | 80 |.oHol Go
B33 b |7] ‘i-se_at%o B[ TGz |.o5C .55 o35 900
L = T = ; TRy
r—1_ 1 [ 155
J TOTAL| wrees [TIT1] Wik LTI i t*itt: T ILL] (333 Wirdwe I
WA—L LTS Wrddrirdr LT T T 122171 L L] L i ] t.*?* o iy HI(E_# $

()]
vy

Ay
o
]
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : l 0% = 2012 Analyte: CO2 (15-1)

Unit: __ JOTVI F43 Run # : "/

Zero Cyl. #: MQ« “2-A  Conc.:  0.00% CO; Cyl. Press. - 490 psi
Certified by : _ AR LIQUIDE | ‘Date ; O4-19-OH

Span Cyl. #: __. 4RMNA0S  conc.: |2. 20 %CO, Cyl Press. : LS@ PSI
Certified by : A1 R LIQUIDE Date:_ /[~ /- O

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,

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

Method 28 A = + .2%of 25.0% CO, = + .05% CO>
PRE RUN Audit: by : L/ : Time : /2120 Temp: _C{_L_"F
_ AUDIT RESULTS
Point ~ Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM % ~ Difference A %
ZERO | 00.0 .000 00.
O loco|.aw | vOI3 | 013 |.05)
SPAN | 4 ™ . :
x| Jas| o488 488 12219 | .09 | .00Y

POST RUN Audit : by : Qg&%ﬂme : fSi O Temp : 2"4 oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc:
T&fl‘q 5 Meter DVM % Meter DVM % Difference A %
00.0 .000 00.0
SPAN v0.2 | 02| ,0OL3 OL3 | 251

+ 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: 12— & —2012 Analyte: Og (15-2)

Unit: ___ ' otol  FHS Run # : “)

Zero Cyl. #: JLBTAC A conc.: 0.00%O0: Cyl. Press.: £90___ psi
Certified by : Al R W QUM TE Date: O4-19-04

spanCyl.#:_ 4 OS  conc.: 12O %0, Cyl Press.: 159 pg)
Certified by : AR LIQUDE Date : _ H’ (- 077

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O
EPA Control Limits = + 2. 5% of 25.0% O,
Method 28 A = :t .2 % of 25.0% O,

PRE RUN Audit: by ngg_@n?& Time : /090 Temp : DL‘ °F

+ 0.625 % Oz
'+ .05% O2

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 .@ ; O(.)S CXJS om
] 1
SPAN -
106D | 504 1206 | 126 | o] /2.5 | +olS | .0SE

POST RUN Audit : by : e—h __Time: _JS30 Temp: _—bl__" F
AUDIT RESULTS
Point Expected Response Actual Response + Conc. ,
# Meter DVM % Meter DVM % Difference A %

ZERO[00.0 | .000 | 000 |,up [.001 | O30 030 |, |20

SPANT I 24 (126 [ 1w [soe | )2uLs | .oLS |1 25%

+ 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




Unit :

ZERO / SPAN CHECK DATA SHEET #15-3

Date:}?"— S 2012

Totol F43

Zero Cyl. #: ib‘STPnC’ 5")5! Conc. :
Certified by : _HR_L) QUUINE,

Span Cyl. #: 1 HEAA0S

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

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

CO (15-3)

Cyl. Press. : ’_-_lﬂ L PSI

Analyte :
Run #: Lf
0.00 % CO
| Date : O“?L.'/ q_’O_'lté
Conc. : _! 4,90 % co CylPress.: _ISC0 PSI
Date: _/[~1=OF
SN : 408005

Model : PIR-2000

Analyzer Output: 0-1.0 v.

Measured by : Rotameter

0.25 % CO
.02 % CO

PRE RUN Audit:by:d}z?@? Time : JOYO_Temp: (b °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00.0 |, 000 oy IR OZ—-‘C) ZS(O
SPAN e i e J :

49.0[.490 | 440] 49.0]-490] 4912 | 012 [+122

AUDIT RESULTS

Time:}SBO Temp : _)L) °oF

POST RUN Audit : by :%'

491z

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 | o
SPAN | 73 — ool | .o | JO30 O3 | Sk
4,0 |.490| 490 | H4.0 | . 9490 L O | 122

+ 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:lL"‘ 5 -~ ZD)"2 Analyte: SO, (15-4)
unit: o1l FYS Run#: Y

Zero Cyl. #: M Conc. : 0.00 ppm SOz Cyl. Press. : LH"-) PSI

Certified by : &I g uwl@ Date : 04"} C}‘Ol?’!
Span Cyl. #: w%zofﬁ Conc. : 1250 ppm SO2  Cyl. Press. : HUO PSI

Certified by : AR LAUWIDE Date: O[3+ 200}
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0-2500 ppm SO> Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit : by :%%_Time . OO0 _Temp:_(blo  °F
' KUDIT RESULTS

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

ZERO | 00.0 .QOO 00.0 DO [1000 | (5,273 273 | .25/
| svia] g} t2sa 500 | Sao| 12513 | 1:300],520

- > . :
. 1»; < ol o
e Y e 3,
i St ST

POST RUN Audit ; by : Time: /S30D Temp: 1Y °F

IT RESULTS

A
Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %

[ZERO[00.0 | 000 [ 000 [ ooy | . ool | B OU3 ‘I3 | 35/

W 50.0 500 1250|495 | 949 | 12458 |— /20 |~.09%

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

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

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




QUALITY CHECKS DATA SHEET # 16

3 —
unir:_Sotul FHS run: 4 DATE: [2— S - 2012
#c? mocoume Shed _ °F TIC#13___ D Vb °F
TC#2 i °F TIC#14___ SULY °F
TIC#3 s e °F TIC#15____S5H.d °F
TIC#4 524 oF Tic#1e___ “44 °F
TIC #5 541 °F TIC#17 He 2 °F
TIC#6 YA °F Tic#18___ (ol °F
TIC#7 81 °F TIC #19 - °F
TIC #8 514 oF TIC #20 — oF
TIC#9 I °F T/IC # 21 R °F
TIC #10 — °F °  TIC#22 — °F
TIC # 11 503 °F TIC #23 — oF
TIC #12 LLb oF TIC # 24 — °F

Thermocouple Readout:

Pretest zero and span check and calibration

ZEROT-Y__°F Adj.to O.O__°F

post test zero and span % difference

ZERO_() _ °F Differencegl' %
SPAN_ZOD} (v°F  Difference_y O3 O %

SPAN\T1 1\ °F  Adj. to ZLOD.D°F
Thermocouple Readout Pretest Linearity Check:

0 =_ OO0 °F 200 =_200.35 o 400 =H00.O o
600 = (JOSC? AF 800 =j&q\fl °F . 1000 = CLC{% l °F
120 = NI o 1400 =139 ok 1600 = 1999 F ok
1800 =000 oF 2000 =2000.0 oF
Sample Train Leak Check Pre % Post _ »/

C-gas Train Leak Check Pre _V Post _\~
SO, Train Leak Check Pre __Y, Post __ v
Static Gauge Zero Check Pre Post _
Scale Check Pre: /7.0 — 40O <= /OO

~ Post: J3U = 30 =/0.0

Stack Cleaned Prior to Test Run : YES






CLIENT:  Jotul TEST No. : S
MODEL F45 DATEE ......
TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. CcoO cO2 COCENTR.
(MIN.) (CF) (IN.H20)  (DEG.F) (%) (%) PPM
0 609.500 0.150 78 0.67 5.50 550
5 611.000 0.500 79 0.46 5.00 300
10 613.804 0.130 79 0.40 4.20 600
15 615.205 0.140 79 0.42 5.80 575
20 616.667 0.150 79 0.39 6.90 550
25 618.195 0.150 80 0.43 6.60 550
30 619.729 0.180 80 0.38 8.30 500
35 621.416 0.180 80 0.24 7.50 500
40 623.104 0.180 80 0.22 8.00 500
45 624.791 0.180 81 0.24 11.30 500
50 626.484 0.180 81 0.28 9.70 500
55 628.177 0.180 81 0.29 11.00 500
60 629.871 0.200 82 0.29 11.60 475
65 631.570 0.200 82 0.16 11.70 475
70 633.270 0.200 82 0.16 11.10 475
75 634.969 0.180 83 0.18 10.40 500
80 636.675 0.180 83 0.16 10.40 500
85 638.381 0.200 83 0.11 11.30 475
90 640.177 0.180 - 83 0.12 11.40 500
95 641.883 0.180 83 0.11 10.60 500
100 643.589 0.180 83 0.14 8.80 500
105 645.294 0.160 83 0.16 8.60 525
110 646.919 0.140 84 0.22 8.00 550
115 648.476 0.140 84 0.26 7.40 550
120 650.033 0.120 84 0.38 6.80 600
125 651.460 0.120 84 043 6.60 600
130 652.888 0.110 84 0.42 6.80 625
135 654.258 0.100 84 0.59 6.60 650
140 655.575 0.080 84 0.97 5.50 725
145 656.757 0.080 84 1.03 5.20 750 |
150 657.899 0.080 84 141 5.20 725 '
155 659.080 0.090 84 1.95 5.00 700 |
160 660.304 0.090 84 1.20 5.00 700
170 662.751 0.100 84 1.16 5.00 675

165 661.527 0.090 84 1.25 4.90 700
175 664.020 0.100 84 1.15 4.90 675
I



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

665.289
666.557
667.826
669.095
670.364
671.633
672.901
674.170
675.439
676.708
677.977
679.245
680.514
681.783
683.052
684.321
685.590
686.858
688.127
689.396
690.665
691.934
693.202
694.471
695.740
697.009
698.326
699.644
700.962

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84

1.16
1.16
1.07
1.04
1.01
0.83
1.05
1.03
0.94
1.14
1.23
1.01
1.08
1.14
1.10
1.09
1.06
1.03
1.02
1.00
0.99
0.99
0.95
0.90
0.90
0.80
0.77
0.78
0.75

4.90
4.90
5.00
5.00
4.90
5.10
5.00
5.10
5.20
5.00
4.80
4.80
4.60
4.10
4.10
4.10
4.10
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
3.90
3.90
3.80

675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
675
650
650
650
650



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 5

MODEL.: Fa45 DATE

METER CAL. Wt. WOOD

FACTOR (Y) ------- 0.935 BURNED(LB, ------- 15.4 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ----—- 30.04 in Hg MOISTURE ¢ ------- 15.612 %
LEAK RATE Wit. PART.

POST (Lp) - 0.000 cfm COLLECTED -----—-- 0.266 g
WATER METER

VOL. (Vic)  ====--- 122.7 MI VOLUME Vm ------- 91.462 mcf
TEST HC MOLE

TIME (MIN)  --—=-- 320 min FRACTION - 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 5
MODEL: F45 DATE:
AVG DELTA AVG PRCNT

H 0.13 in H20 CO 0.71 %
AVG METER AVG PRCNT
TEMP.Tm -~ 83 deg F cozZ - = 6.26 %
AVG PPM AVG BAL

S0O2 e 612 PPM CO02/CO ————m- 8.78 %



TABLE 4 - CALCULATIONS

CLIENT : Jotul TEST No. 5
MODEL: F45 DATE:
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 83.53 dscf FLOW Qsd = ------- 479.957  dscf/Hr
&
8.00 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.775 scf CONCTRT.C s ------ 0.0032 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws e 6.47 % RATE E = -=- 1.53 g/Hr
BURN MOLES OF GAS
RATE BR e 1.11 Kg/Hr  PER Lb WOOD Nt ---- 0.51 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ———-- 114.61 g/Hr RATE  -—-——- 1.38 g/Kgdry
& fuel

103.72 g/Kgdry
fuel



TABLE 5 --—-- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 5
MODEL F45 DATE
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 759.8 98 100
10 774.6 100
15 773.4 100
20 773.4 100
25 1125 99
30 774.8 100
35 774.7 100
40 775.2 100
45 774.0 100
50 776.0 100
55 776.0 100
60 775.8 100
65 738.5 95
70 738.9 95
75 737.8 95
80 779.1 100
85 779.1 100
90 779.2 100
95 779.1 100
100 779.1 100
105 778.6 100
110 778.5 100
115 780.7 100
120 780.7 100
125 780.5 100
130 781.0 101
135 780.5 100
140 780.3 100
145 781.1 101
150 780.7 100
155 780.4 100
160 781.0 100
165 780.3 100
170 781.0 100
175 780.8 100



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

780.2
780.8
780.8
780.8
780.8
780.2
780.8
780.8
780.8
780.8
780.2
780.8
780.8
780.8
780.8
780.8
780.2
780.8
780.8
780.8
780.8
780.2
780.8
780.8
780.8
780.3
780.9
780.9

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




COMPUTER INPUT DATA SHEET #1
cient: ool North  America

Address: 55 Hotreberso~ | /
Gotham, INE -~ O04MB8 |

Phone:  /~B0-79F 5912 Fax 201- SS9 (23

RunNo.. 7Y Date of Test: Iz—"ﬁ + -~ 20/2____ BurnRate:___[, [OS

Model No.: F45 COmin~ Cmin-1.25 [Rfan

Stove Type: g Cat % Non Cat |_:=_| Pellet I-_—l 1.25-1.9 |:] max Q insert

Dry Gas Meter Y Factor:_t c\?)j - Post Leak Rate:Lw_cfm Time: ______310_ min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: q [ Ye 2. - ' cf
(00.000) (Data Sheet #2) :

Stack Flow: S 7Ci§ dscfm A H: I B { in. H,O
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: ' 3 O Barometric Pressure: 30.04 in. Hg
(0.0) (Data Sheet #2) _ (00.00) (Data Sheet #2)

H20O Captured: ) zz" q g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 3§«C\ ' % Total Particulate Catch;__* €L LD g
(00.0) (Data Sheet #86) (0.0000) (Data Sheet #6)

Flue Gas Moisture: : .91 Ol %
(00.000) (Data Sheet #7)

Particulate Emission: \ 0492 gr/dscf
(0.0000) (Data Sheet #7) _.

Relative Humidity: 43, &) % RH  Ambient Moisture; / ’ 7; % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt D 1\e 1bs. CoalBedWt:_ 3.)  Ibs. TestFuelwt: |5 H bs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 133244, 3 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 17-\ 129 % Pretest Fuel % Moisture (wet): I(asﬂiﬁ’q %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): f % :5‘(:_33 % Test Fuel % Moisture (wet): } 5; L] Z, %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): AJ/A4 BTU/Ib
(0000) (Data Sheet #11) 7" '

Stack Static Pressure: T \ OL[ Q in. H.O
(+/-.000) (Data Sheet #12)

Average Ambient Temperature: 7 LI °F Stove Temperature Change: —~ S5 ﬁ e
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14) '

Test start = __JLIO reter Fermp : S

-

€nd 2 130



METER BOX DATA SHEET PAGE # 2

UNIT: JOT/

F4S

RUN :

Meter Box;__ S H
Leak checks: __/ 5 " Hg
/S _"Hg

Inject SO2 @ 100 ‘cc/min.

S

Page:

1

of:3

pate: 11— -10)7

Y Factor._, ‘?SB'

@_1 Q90 cfm
@ VO efm

Nozzle: Probe @ 3/8" od

"Hg @ cfrh

"Hg @ cfm

Initial Volume:_ /- 500

ROTO: PRESS: % SAMPLING RATIO: L J. o1 BP: 300 O
METER © SAMPLE STACK DELTA |[METER| S0O2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H :I'EMP PPM | TEMP | VACC
“Tnelini swo Cane /S [I& [s50[08 [20
51 sl Crtood|  —— 158 [:s0 179 [3c0 |79 (3D
01 251 (03.%08 [OR3aw | $792] 03 | 79 Lo |74 (2.0 |
B 25| G5, 205615205 | LoodY| Y | 19 | S| 79|20
01 a5 LI QA LILILER] 39| IS| 79 |55 M [0
1 25 LIY. 195 |CrAs | L3005 |80 [S50 |0 |20
01 4hl014.129 6197129 | L9331 13 [ 30 [S00 |&D |20
Bl gslur i | LU YL | LIT3E|IZ | 30 | S06| B0 (26
B o U5 oH | L2310 633% |18 | 30 [Seo |36 [do |-
S o5l Czdnal] 2479110925 .16 |31 | sw|8] |20
0 ool L26.9%Y [LIL. Y841 L.F2S | 8 | F\ |00 | %) |20
B o8l 2B M [ LB | LAy | A [ SuolD] |20
ROTO PRESS: ||<5 TOTALS:S?)' c%_'q zlao‘)ﬁQL BP.: 500;_,
ool gt | L29.8)) (7oL | 20 | BE | H)s]n2 |20
1% ] /5l sto (31,9012 [ 2o ] B2 |4y BT |26
01 oolL33.290 [L33.2700] 200 | L2082 [Ny |82 [2u
Bl 295 [ 6392969 [L39. 99| 6 .Soo | 1D | B3 |0 |83 |A
0] 3 [LALLIS [L3L.LS[ G Ao [ 13 | B3 [swo (83 |20
51 23| L5%.3%1 | (3%.3%1 [ 1,213 | .20] 83 [415]33 [20
01 40| 40177 [(H0.177 | L0 |3 | B3 [Z00 |83 |2
Bl Ys| 438D LY 1.883] Lo |18 [ B3 | St | 83|20
0] 59 L3 ST HB.S89 L.on | B [ BD | S0 |33 |20
9] 4% 695,294 [ (Y5, 294 L5 [WIG | B3 [s25 (%3 |20
10| 2040 (,'-u‘..L,,C;ﬁ CHL gl | Lzl |14 | 3% | 5506|834 |20
5] 5 LHE 0 (A3 L G ] 1y ] §Y [ssol gy [ 20
TOTALS: %2 L-%"f Dul"f 9 d‘ls' MAX VACC = 20
TOTAL Cu Ft. TOTALS: M:LS' % L}L{. [cb*'z AVG. BP:




METER BOX DATA SHEET PAGE # 2 g of3
uniT:___Jotul FYS RUN: 5 pATE!NL- T — 20)
Meter Box:___ S /7 Y Factor,_, 935 :
Leak checks: /S " Hg @090 .cfm " Hg @_ cfm
- /S " Hg @uO cfm ___"Hg @ cfm
Inject SO* @ 100 cc/min. "Nozzle : Probe @ 3/8" od Initial Volume: /éj&
oTO: T 1K AMPLI : : " BP;
O e sﬁy%%_yo_ﬁz%m;ﬁ%ﬁﬁ_éogp' |
_MIN TIME READING . | . MDCF DSCFM H TEMP PPM | TEMP | VACC
[12),](56:633 [(SD. 633 [S39 L1234 JCo | 2
5] )s JLS 1L 4k [LS1HL0 | §9 1i1E 9q | Lov |84 (Lo
™[ o5 [ L57 8% 052388 S50l 01 | BY [LLS |34 120
ol WP (IS (54.158]5.2a8 | 10| 89 L0151 20
30 | LS5.505 | CSS.SV5[4.250 |08 | ¥4 | N5 IXY |20
W[ 35| (55 [5eng I 459 [208 [BY 10 184 |30
Yol (52891 (57899 [4750 |03 | 39 |125]57 |20
= 9 L._sq:gzo _(39.080 4515 yO9 | Y [ 205|949 (2D
i 50 (Lo 3 | LLO 3oy | 4918 | .09 B9 [0 [3Y |20
ol 5 LULs2 [CL{.SZ3[ 4% |69 | 84 [700 189 |20
175.“‘;‘4% é:t.zﬁ.‘?gj (2,251 S Jo) |10 g IS8y [20
T S0 [ (g gzpl S0l [0 ToTTCR oy [25
d - .‘8 TOTALS'-M.SQ’ LG fODﬁ BP.: 30. O/
190[ LS. 299 |LLS 289 [ Sdot [0 | RY QS 3¢
T . . 2Y QOIS [RF |20
il B Gl 583 |(LL.SST [ 5.0 10 | 99 1S 184 |20
ol L s FEL U)o S a0 [ 061 29 [05]5Y 20
=l 2 [UA. 095 [ (L.095]5.000 [0 |39 [ [29 [20
2 301703 LW K¢S 1ol .10 | 3 C)s |29 [Zo
d 5 Gl L3F LI (33 s ol | o | gd [es]’Y |26
27 é;i{%_ia’)z.qu L1901 [ S Iot .10 | 87 1615137 |20
Sl aslChno [0, 110]S.jor [0 189 T (hsT8d]20
o 15 9391 (154939 ]S ol 167159 105 sy [2.0
= 5[ G668 [ Clee@ S ol [ [ 8U [CI559 20
oo G911 L1 470] s o | o [ ST 10589 2o
O (G| qu'-/s’ ("]CI'Q_L}:\S S 10! 1D ‘5"‘} (.,‘15# .3,_/ 20
TOTALGURL ] - TOTALS] (] 242 | /.20 | /008 [MAXVACC= "
TOTALS!| [77, 543 | 2., [201L |AVG.BP:




.301‘-3

METER BOX DATA SHEET PAGE # 2 Page:
uNIT: __ Jotul FYS RUN : - DATE: /& 1 1L
Meter Box,__ S H Y Factor;_\735
Leak checks: _/J " Hg @10 cfm "Hg @ cfm
_ 1S "Hg @t¢® cim "Hg @____ cfm
Inject SO? @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__/<5 ()
ROTO: PRESS:  , /9 | SAMPLING RATIO: 2 / % 4 BP: 30,04
METER SAMPLE STACK DELTA [ METER| S02 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20| 15165 | ;80 SIK] (0. 514l 5 J0s | +10]QY | LIS |34 [20
2% s (L8133 1C81183 [saol | 1918 [(y]8Y |20
20) | (¥3.052 | [33. 652|501 | o |54 | L5 |3y |20
250 25 | g4 32 | G332 S ot [L1D | &9 [Q5[Y [26
260) 35 | LDOS . S90[(BS.5D |5 Jol [ 10 | BY | S | BY |Zp
25| 39 | L3L.3SB | L3.gsBls 10l | O | &¢ | (S|B9 |20
20| 4o |L4R.127 [ L3823 [sulot o |8F | Oy |3 |20
) 45 | L3933 39S iol |0 [ R4 [(5[3% |20
2] 50]L90.A5 96 LUS]S o1 [0 [34 (L5 (%9 [aw
251 55 117934 [LA1.93¢ |ssol [0 | &% 115 [8Y (2o
201 LY. 202 [L93. 202 |5 10 [0 [3Y [y |84 2o
25 o5 eaAq YN | a9 |s.)01 | | BY s [%4 |20
ROTOPRESS: | ¥ TOTALS: (.lelrll |20 1008 BP‘:SDW
300G | (S %o [[95.2490 [ S ol {10 |39 [Ls [ |20
5] 151lg0 | C92.0090529% 1ol 39 [Lsu]3¢ |20
M) 20 [ (98320 | (9332, 05,295 | o | B3Y | (0|34 o
] 25 [ (A%, ) | {9 wd [52a8 [ o [ H (D[ 2o
2] 3017009 | 900.9L2 [S5.29% ;(__o 40 [8Y |90
i (B 23 [ (150 (420)
= 47, Se3120\| (425"
335 | [T
340
345
350 SBCK@
- 379 0] 350 -
TOTALS: | %3 [WAXVAcc= (35
TQTALCuFl. OIIHLZ TOTALS: S .795 n,LB ,j(sqj“*AVG.BP: 3Q 04

.

5



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT:__F Y5 RUN._S paTE &I
SCALE |  WEIGHT
scALE cHeCK| LEVEL ZEROED 295.0 g 1‘35, [3)
INITIAL : v v 590.0 g £96.0
FINAL : v v 885.0 g &dS o
IMPINGER #1 #2 #3 #4
FINAL WT 08,3 522 | %8Ld [9)3%
INITIAL WT L10ke 1S, Y 4%4. | [0
NeTwTeraMs | 977 T - H,S 2.7} 17,8
TOTAL CATCH:__[22. ]  GRAMS H20
FRONT HALF '

BEAKER # A)
PLter# |\l © DESC. ACETONE
FNALWT g | v G FINALWT g | LO/. 494/
INTIALWT g | VL3 (D nmALWT g | JOI, 4L O]
NETWTg | vOL22. NET WT g 0340

voL pesc.m{ )3

BACK HALF (275

FILTER # e
FINALWT g | « 2103
NTIALWT g | T84
NET WT g OS5}
BEAKER i c&_ B Ky 45
DESC. ACETONE __| METHCHLOR | Hp0 Ho0
EnaLwrg |3 SLE0|9R. 3290 [10S.5M8| 98 . 0117
nmaLwT g |97, 4709 19%. 3229 | 105 SHLY| ¥T7. 9882
NET WT g a4l ooz |  uisY .0235| (oS )9)
voL.DEscml| [2.5 75 BYe) R3 K 2@




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: R+ 1S )2

Time: /200

By: C)h

Manufacturer S &S Grade : #25 Glass FrontSize: 11cm_ Lot No. : ’39@5%0
Back Size: 82cm Lot No. : L2y /

DATE: T-24-17 BY: A.V DATE: _;l_—_;’j_— 1L |BY:C |DATE: BY:
FILTER FIRST SECOND / THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
61F | (. w2 8% 1330 | ,L2¥S Joas |
62F | 0. 320 1321 320 rd |
63F | 0, k300 [1332] (298 | g |
64F | O 4232 | 1333 (203 s |
65F | J, 43y (33%] L3l 1005
66F | 0-6zz/ 1355 iz |sow [
67F | 0,634y [133]| o | jou [— r-5s
68F | 0 4296 | '231| .as 127 |
69F | 0,307 | 1225 | 130M jo13 |
70F | 0, 6307 | 1329] (303 w1y |
61B 8. LFD (320 1 2EAF /DI g
62B | 0.7%05 | (32/| 2805 10l |
638 | 0 7eey | 1zz| Y o |
64B | 0. 2tl] | 1322 %)) 0¥ |
65B | ¢. 2625 | 1727 | 2K} | Ibl |
66B | O. C¢ 55 |1rz5 ] 283L I5to |
67B | 0. 7445 | 1320 | 2540 four | <— R.5
68B | 0. 2tYs | 1322 | 2343 [eR2
69B | 0,284%¢ | 1226 | 254 | 1> |
708 | 0, 7335 13 74 28373 (Y
Checked by: ,/\r-m can c;o Date: 2-2%- 2012 Time: (2HS
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB- DB | % RH
2012 20 [Be [ [0 [ 4K
22302 ooy |l | N 9% | 47




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: & ~F - 2012 Time : _ |00 By: Cin
DATE: A 1S ~12 _ |BY: AV |pATE_Z-20-12 |Bv: AV |DATE: 22412 |ay. AV
BEAKER FIRST _ SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 | /3, 1919 Uy | (0% 793% | 1245 |-
77 |07,22%% | u3g | /63, 539 (245 |~
78 | 94, %89 u3da | 99 Ygqy | 1293 |~
79 G2, 10} 1190 2, 6/05 | (248 |-
80 | /09, 1207 nus | w9, 1z | 1% |-
81 [0} 4599 e | ol 9ol | 1250 |/
82 93.470% | nu3 | 93,4709 |1z |v
83 | 98,3220 | n48 | %, %2724 (252 |- > .S
84 | /95, 5v63 | 1143 | 05, 5964 | 1253/ (
85 | 93,983% |uso | 92,93%2 |(zs4|/ )
86 | (oY, 404 | 15 | Lot A40% | 1295 |/
87 | (05, G156 | usz] 05,95/¢) 125 |/
88 | 99. %999 [ ns3| 99,999% |15 |-
89 | (720, 66%6 | NS4 | /20,050 | 1253 |-
90 | /06, %00/ W55 | 106, 9004 | (259 |~
91 95, 04FY W56 | 95.04%2 1300 |
92 .32 | 1157 | 96,616 [ 120 |/ ,
93 (03,306 | (158 | 103, TP e 1202 0}%620 022"
94 | 06,3020 | 1159 | /0L P2z | 1303 |-
95 | (03, Y03y | 1o | 102, vog0 |xoq | 10F. toss [ 023
96 | (03,9804 | 1201 | 03,9308 | 1205 ]/
97 G9. 982/ (222 99,9%2% | 1306 |/
98 b5, 0212 1203 | 09,0206 |01 |/
99 | 1Y, 9275 [1zo4 | 4. 9% %) |132€ |”
100 | Wb 288 [ Zos | 106,392 [1309 |’
BALANCE ROOM ENVIRONMENTAL CONDITIONS '
DATE TIME BY WB DB | % RH
CO|ANS | L | ew "I | ¢fef |Checkedby:/ | .
218201 }2@:) CW <10 -L{g Date : 2]
22442 Jors | ow 2% [ de [Tme:  joys



0l 5
6 b
8 | 3
] bh 7] \ oSt [T Z
9 H ") v NLT | 21-63] L
uoissag uoissag
HY% aa Ag sl Sjeg | Buybiem HY% ad Ag awi| s)eq | Buybiom
SNOILIANOD TVY.INIWNOHIANI WOOY 31VIS
_u ; / — .\\ ~J
DE 52 \QUE T ORI 27| aac [0 (4 | cu|at)
) =19 |
) MO TN BRI (2867 WO RU 2T G2 ' | OB a2y 3
Ag | swil | 3jeq WYDISM Ag |awll |sjleg| WbBiem—| Ag |swil [ole@ | jyblem Ag | awi] | ejeq | # 1o)14
.‘v P { . Crm . { e
Mo best{OIZI EH O B OBkl [62/Te2IQ 8h| & (BT 291 &%
VO |CISY PIR([ ALSSOTIND [ Siai| 6-2/ | 2RSSV | °H | @8 [3-2]| 1%
J ] ] Y
MO 2lE Ry Swdm Ro) Dl List| 67]] HB2ERE| Y| cong| B-Li| &%
% . £ = J _ o | #1 |
O[T [AI2([ \ 0SB | 9wl | &2 FSISTE| D[ T [ Ful| 2%
| e ]
Qarsrarz[[\[hER 701 Lu Sthf | 67| SAEE T 031 [E2]] (S
Ag | ewiy [sieq o WBio\ | Ag [ ewiL [312a | MBS | Ag | swiL |olea| WP | Ag | OWiL | s1eq |z eveeg
30 : ebed = [ :3Llvd *NNY _ > 1INN
[ 2L S Sk

SLHOIIM LNVLSNOD : €-¥ # 133HS V1va IAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From _ /O-10"1"2 Through Sartorius A120S 37010004
100g 10¢g 19 100 mg Dry
weight weight weight weight Tech Date Time Bulb % RH

(0042 J615 | 98 | 48
101242 1230 | 70 | S
o321 0820 [ 1)1 [ 4
(O E[T030 | 15 | K
[0-t5uz) [ovol Ny | 43
JoNAQ I |V | 4T
fon-| o | Ly | YT
JO-(547 (330 1K | Y
(O49-21 {132 1% | 4G
J0-20 0@ [ 4o ] 155 | 4K
KA & | 65 | Y
w2tz )9 | G &9,
o222l )50 10 | 96
ooz 74s | 93 [4F

49,9993 | [0 | howwO | 0999
100 oy | /0.0004 | Jooood | 0999
94.9899 | /0 .0000 4999 10999
/00, boLS | 2O COOO v 9999 |\ 04949
ln.ons [Jo. ooz | 19999 | 049K
Vi@ Nstal Bl s =roFA Loy 0 P 10O
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. 2 el: 3
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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BLANK PROCESSING DATA SHEET # 5

UNIT :

! FYs

—

RUN : O

BLANKS DONE :

2-J1-20I0

paTE: 12—"F =202

BEAKER

A

B

C

200 mi
ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT # 6732% )

FISHER OPTIMA
LOT # Ao LSO

Pw MBA T e
Sparlilelte 5
M billed

FINAL WEIGHT

0%, 4019

100, D074

0L, 9L&0

TARE WEIGHT

VO& SO0 |

b, 3054

oL, GLHo

NET WEIGHT

, oblg

L 00 W,

sy OO

TARE BEAKERS INTO DESC : TIME : \4\> DATE:_&-71 20\D

DATE N2 BY : G DATE -2 BY :Ch DATE :

BY:

BEAKER

1STWT

TIME"

2 ND WT

TIME)

3 RD WT

TIME

A [0 531G

CA3S

103.900 |

|08 &

B ol 30l

Do

1&1305%

W)

c_ |1du |

0733

10l YMO

OS2

FINAL BEAKERS INTO DESC : TIME :3-2%3 DATE : O 20D

DATE$-2% BY in  DATEZR") BYUs DATE:

BY :

TIME/

o) 2
o143
oY

FINAL QC
BY

TIME
/S0
1562

BEAKER 1STWT
A |/ 909

B [l0l307(

c_ |10l 7
TARE QC

2 ND WT
| 0% G0l
WG 364
{206, UZ0

3 RD WT | TIME

/503

DATE
U

AN

TIME

0¥1g
045%

BY WB DB %

b | [xlda | RzlEwla @ ol g
dyﬁo \) % | 43 -%-a(cmuc%i > 12 L,

DATE | TIME wB [pB | %




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onT: ~JOTV! FYS RUN: D pate A 1x 4 - 2002
BLANK CALCULATIONS
Acetone : eIk g+_ 200 ml= > OOOOQQ‘
Dicholoromethane : + 001 g+__ 75 ml = Do Tl
Distilled Water : « OOYD g+ 200 mi= _xLOOOZQ
FRONT HALF CATCH
auters: 0L o] (.0000 g) =  Obl22
Total Catch # of Filters Blank _flua ! Filter
BEAKERs: » OJY0 4. 95 000000) Gy L O3DT
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH vOFYS
BACK HALF CATCH
FLTERs: W O0LS F 4./ (.0000 g) = 10253
Total Catch # of Filters Blank Value / Filter
vol\
BEAKERS : ; §
Acetone : 1001‘” g- |25 ( OCJJDDCi q)= ¥ 0%30
Total Catch mi Acetone BI,ank—Va e / ml Acetone
(0%
Extract : l'0072 g-__ 75 (L OOO0L| q)= v OOS'Q;
Total Catch ml Dichloromethane _ Blank Value / Dichloromethane
0053 T
Water : |OSH g- 2&5 (\OOOOZ.O a)= »O"“/Z
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : y | 109
TOTAL CATCH : V200

% FRONT HALF :

35 .9

g/mi
g/ml
g/ml

%
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TEST DATA SHEET #8
uniT:_Jotol F94S RUN: S oaTE &= ~ 26/

Test Chamber Air Velocity Start: (0 stop: (b Avg: rf/)

S——————— _ —— ;
Pre:WB:_ LY pB: W 500 %RHLS % HO
Post: WB: b pB: VD = SO %RH ]é % Hp0

Average:_12.O o RH N s p0

Empty Stove Weight (lbs) : )d/,ﬂ w/ stack & oil seal : Wet A J!A Dry : OO

Kindling Weight (lbs) : Paper : | : / Wood : .. 1
Preburn Fuel Weight :_/ S (o —* 35 , Total {21, l
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total . 31ibs

Coal Bed Wt Range (Ibs) : 3*5 - ‘3‘ ) Scale : 3% - 3, }

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 : g . !

Maximum Coal Bed Removal (Ibs) : (( 3133 + 3 Lmlr )+2).25 = @ﬂﬂlT?%m '

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

2" x 4" |7 5 L4 44

4" x 4" _ J } 2 <&| 5 53,2

Test Fuel Weight: “___l S.ﬁ Ibs

Estimated Dry Burn Rate :

[5 M- (}b f'J"{ X ibr‘wi L ) 60 B [)
S e X ————— = [0y kg / hr
TIME
Estimated BTU’s/hr : 19,1401 X —%E— X /'D'B%S = /1)62}[5 BTU's/hr

EPA Default Efficiencies : Cat: 72 Pellet : 78

AES



WOOD STOVE OPERATING DATA PAGE #9
unit: ___JOW FY5 Run: >  Date: 122 - 2ol

FIRE STARTED:__ O 20
WARM UP AND PREBURN:
PRIMARY AIR Set wide open for all warm-up / preburn fue| charges. Then set to
(?—’ at start of preburn.
SECONDARY AIR : NJA catByPass:_A) A
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 /35 sec.
TEST:
DOOR wide open during loading &b min. 2S5 sec. \, I
PRIMARY AIR : Opened full for first S min., then set to run setting of 2
SECONDARY AIR : ALA CATBYPASS : _A) le
ONQ: during warm-up ON/ Elé)during preburn

ON IQFH" rst_ ALY minutes of test alance of test run

Fan speed setat __ DFF
WOOD DATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood #2 orbetter s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : AL/A BRAND : A) /ﬁ
/

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

1st warm up / pre-burn fuel chargef ( Z.;,S ;ég Ibs.) added at 07 Sl
2nd warm up / pre-burn fuel charge (/5.5 Ibs) added at___ O 900
3rd warm up / pre-burn fuel charge ( Ibs.) added at

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

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



TEST DATA SHEET #10

Unit : JOT\)f - FL?S Run : S Date:‘—z/“ /‘l ~20]2
Room Temperature : Lq i Temperature Correction Set? (\?\EQS) No
Calibration Check: 12.0% + or — 0.2%7(Yes)  No -
Time Test Fuel moisture reading taken: 1015
pc#| Dimen. | Use TOP _ BOTTOM | SIDE _ | AvgCorrected
1] 2wa's8t 1K1 M 3.3 /3.9 [3.933
2
3
4 | 248 | P [ 22.(, 7224 23.0 243
S| Faxe 1R Al I} 1.9 19Y
i Ehabn i T 1.5 4 /3.4 /8.2 [33
8 | 2'xa"™xg" | P QQDH ;
9
10
11 '
PP T8 18,2 /8.2 /8.1
il Tl )80 8.1 119 /8.0
14 4 T 19.% 20.0 4.9 195
5 {xder)’ | 1182 P TE )82
81 0 T 8.1 [§.7 J&:7 [%.7
i (925)
18 o
19 _ |
W] B [T | T30 719 206 | 22,33
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /3,933 % _Z,Di|33 % /‘815’@ %
Wet Moisture % : }'2‘1?1:[ % “ﬂs"Scl % /S'valZ. %

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

DATE: 12- % - 2012

# py—

WEIGHT; 3 - |
ONIT: SOk A RUN: O  PAGE: 1 OF |
TIME _'sci{g)ﬂigu -‘;RODP V. [ CO: | V. | O: | V. | CO [STATIC S%?/FFM-'
Ctm1R,5|1S | =— .26 | &Y | 527 [14.7 1 06| . 67 t032 | 575
G iR is a2 11950 .ol {152 1. ovyql .96 Foxz | 300 -
12 (2.8 0470 9 oSy | b7 1pe 2 | pR7 ] M0 otz | bod
g ety 31 o [ v a8z 4L | 032 | My [owt] 575
O—=o) 168157 [ +6 | 234l b9 | 439) 138 | 02 | .29 o] S50
= sp o2 132125 w3 | bbb S5 13,81 pyt | HZ 0 043] SS0
| 2 109012 8f.y | 33/ ] 8 3F 4831121 [-035 [ .38 % ayY| 400 _
2 1593 .c 120 | 356313, | 02l | .24 | p4| s00
M2 u 4] 18] .5 | .39 |80 | qo3 26| 019 | +22 | oq7] 590
Ol U NITPN IS .%s;#ll-} 372 A3 |0z | 24 048] 500
) 138 110,7] .8 .28 A7) Y21 10.8 025 | 28 04k | swp
i 3-2 1001 | b | Y40(1t-0 |.280 [9.€ |- 026 | -2 [T 050} Soo |
s-JBTOTAI. drikhd *tﬂ*l Wiy whhhd tt!*'t ] :t** Wik b R 'Slg whdkd
O~ 112,409+ § |96y [N L [.356] 8.9 |02 | 74 F-052] 175
> ¢ 1871 b s (17 | 2ct, €. 41.00 | 1 [Cose | 478
o )3 1x.21.6 Lagun| .t |30 A8l oz | .10 Fosz| 475
Pl g 2.7 -5 g [y g [ue7 0.2 | .0is | 18 |-05z] S |
ki ITY 2. 016 V| -qisloy L. w7z | 013 |1 TTose | 5vo |
2N AT7 16 Le] -5 |.453 103 12320 9.4 | apg 1. 1] 1" 052] 425
.5 0l 9.0 16.0]-6 |.9456]// 4| 27219.3 |-009 | 12 |-052] 500 .-
— 2.7 15:6b1-Y |.422 lio.L] i03]40.1 | 005 | -1 Fosl | oo
K| $als) | 8 [ oasz| & 5| vas] 109 Lotl |19y I 050] s
Kol 79 |4 3] .3 | 39| X6l 94901z 01 03 | JC I pual 52
Wt i2.o1My iy T3t | &0 sosliz. L o9 | .ve Fod7lSsco |
“C—a17.3104.2 [ig 1295 | 7.4 S I3-) J1.023 |26 [ py7l S50
3UITOTAL #owew tt*t*. LT tttvm‘.-. RO T B T T L, LOSi| e
ff_,,.'-of 7&{ 4012 | 270F &S| 13-6] 02| 3¢ =095 oo
E —Tol bee 3.7 1,32 |, 2Ly {TQ 38] 12, 5| .09l | 43 |7 oys| bov
é 3.5,z | XN b.Y 753 2b1.059| .2 |7 2.5
2N o 133 L ,2 | . 20651 Lol | -5Y43]12.b 057 | .58 |~ 0Y2] Lse
I ol hd 1381 s[5 clg 43 | 095 .97 |-0u | 725
235l |30 | .2 | M6] 5,2 | S3]THL] .10 [[.07 _ Dol 750
2 2602 T],] |.706]5.2 1.579117.5 [109 [ 1.1/ L9239 725
2 515,912, 8] . 200150 L seZ19.72 0, 03] LIs1-0385 | ~mp
25l 96127 | 198 5.0 | S« [|Hb | 118 [L.oo | os7] 760 |-
c =51 5. 712601 ) ) -197149.9 1.587114.7 |- [23 | 1.5 F=m37] 200
2gol5ip128] .0 T )ax "o |.533i9 ¢ L)Y |76 o3e | 67
e 5 S 2k T | 1971 4.9 | 59 /481 113 z.tr:% 675"
J] F'OTAL wkdrhd L1117 Wil drd e de e TI1T A **tl*: il Wil dr el Wil + Li Wil
rOTAL EITTT] [TI113 e wrdrdrirde v Wl did tnm'* e e ek l~ éoz' Wb




GAS DATA SHEET #12

WEIGHT;_3. / | paTE: 127~ 12
UNIT: | Jo'l* al F. 45 RUN: PAGE: & OF 2~
TIME |SCALE| FUEL|DROP] V. | CO: | V. Oz V. CO [STATIG] SO:PPM|
Bornl 54123 [ |86 | 4.9 [:637 (117 LAY [tk Fee | 675
YWslc3laal .t g7 | 4ol 5871477 ) (14 Lt |2 035] L5
s 1co a1 | g |20 | 5.0 587[147 | o [1.07 1= 035] 67 |
v 1o 120 0 [ 2w [cp| 99l H4.81,02|1.0% | 0351 &75
o5 120 | 6—1:09C[ 49 1.5951 M9 1.099 | |.0| = O3] (e7o"
il S0 fz 1 .o | S, |.595]14.9 -8l | [ £3 |- 0RG 24
ol w9 [ 1.8 | .1 20050 |, 5a1]lM4E& | .103 |[, 05 F.035] 615"
- 9. & [17 | L |- F0v S [.587 [197T ] «20f | 1.03 |- 035 675
12| 47 1,6 | .1 [.208 52 |.v47 [)4.7 | +092] .4 | 035 &75°
Z alp 1F ] ) | ol lsp [.5871 .7 .12 1L 1Y 1~ 03¢ %‘Lﬁ
Z goleyg .1 119214 «l.5% li4.& ] .23 Fa3s | 475
1By 173 1. |-teo 4.5 |.599]15:.0] 0991100 Lo3y| 675
SUBTOTAI. L i3] Awkhdk [ 1224 whkhh whddkd | I TIiL M L i i Wik whikh .‘_' l q Li i
MO 143 (12 1.1 |L8Y YL 1 bo3|15,1 1,706 | 1.05 |-p3¢ | 675
S g2 1L 1 o] Vg6 T4 Vina3lis. o) 2f2 | L1Y —7%3;9 75~
z Al Jno | WU ey |ygof | br3ll5,61408 |z 10 033 | 625
Baclup .9 [T 63y |23 5.6]1.007 |£L09 032 | 675 |
L |4.0).9 " Jdbz [ B 623 IS L |.10Y |).06 032 675
29575139 . & | ol Yo |63 1. Y] .ot | LO3 =03 (25
2. & .2 |, dof 4.0 1 .63 IS E] 100 ] Wz |7032] 629
"_%m Qo | 1 Vel [uo 10X 1S 8] 0% 100 F.032] 675~
Z 27211 © ikt (40 |.b3jl158] .097] .93 0] 475
el [ S |1 Jabd | Yp b3y | By |.097] .99 |2 032]075 |
i |3, | .S | & | | %0 | 35[159] 092 .95 = 32| 475 |~/
259]3.5 1 9 |1 |.19% | yo .635]115.9] .085] .90 -0 | 475 |’
SUBTOTAL Lidl Wil *tttt_ 5 wilkdw lri'tlﬁi' . WRRAw .:- Wikl il leqp Ak
210 S-Lfg ; ; i 11156 4.0 | s135 ‘l:?-") .08 | .90 | .0%2] 675~
25123, . 4.01.6391 16,0 078 . $0 F03u] 656
29203512 o | as7[ 2.9l 16| | .075] .77 FEn32| ise
5 Bt 1. )oYyl 29 63 1161 |, O7b] 7% 1Zm3(] 65D
1 Bl lo-|.] 153 (2.5 ].6511b3 |:073] - 75 | 0 bS
’50 _-155_’
; 3 lm%r "rb'Td.f ¢ iEj
%
SUBTOTAL whddd wrirdddr Wiy e LLidd ] t**tt:: il Ardrdrdd Fribrdrbrde RM Wik
TOTAL Thdid wirddrdr t_tti.i whrrdd ttttt‘ drdrded e t***.t o e e Voo e S l" U Lé Q Ll 2 L) a Vg
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S0 &L | — Shh | A |78 | <8k | L[S | T | B E og
[ Ss0-[ 1L | < ISh | 184 |BhS | AbLL [obs |02 T | 52| %
Y e 53] 1l ~ | §c& [bh | 35| 205 [Lon | g5 17 [9°€ |2 ]
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : \ Lo f == 2012

Run #: 5

Analyte :

CO, (15-1)

Unit : :)—Oh)l rL{S
Zero Cyl. #: —’(—éfﬁm& '5“P\ Conc. :
Certified by : AlR L|QUIDE

0.00 % CO.

Cyl. Press. : LtO\o 2]

‘Date : 0‘4’/ 9“04‘

Span Cyl. #: 4%’3‘30‘5 Conc. : IZ').LD % CO2 Cyl. Press. : ISQ-) PSI
: [~ - 0"}

AR LIOUIDE

Certified by :
Model : PIR-2000

Analyzer : Make : HORIBA
Range : 0-25.0 % CO2
Flow: 1.5 SCFH

EPA Span Value =25.0 % CO,
EPA Control Limits = £ 2.5% of 25.0 % CO,
Method 28 A = + .2 % of 25.0 % COz

Date :

+ 0.625 % CO,
+ .05%CO

SN : 407069

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

PRE RUN Audit: by : L/
AUDIT RESULTS

) ‘; Time : )b‘-}f’) Temp : L { °F

POST RUN Audit : by :

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVB_A % Difference A %
ZERO | 00.0 .000 00.0 O0.0 ‘CU_;' l 013 ,015 ‘ ()3)
SPAN | g ;

as s | el nol4ss | dgg| 12219 | .09 | .04

. J 00 Temp: __E_o F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
E#R . Meter DVM % Meter DVM % Difference A %
Z 00.0 .000 00.0 1
45 |, ogd ||220 | 48.6 | 46| 12.0LT |03 | 126

+ 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

Date:jz“"7 =201 Analyte: Oz (15-2)

Unit : :]-O"‘L)| T:LIS Run # : 5

zerocyl. #: JRTAC. ZR  conc.:  0.00%O0; Cyl. Press. : £90__ps
Certified by : AL R L QITE Date : OH-19-0O4

Span Cyl. #: 4%—7qu Conc. : \Q-QCQO % O, Cyl. Press.: {SQ  pg
Certified by : MR LIGMIDE Date : H’ (- 07]

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 25.0% O, = + 0.625 % O

Method 28 A = + .2%of 25.0% O, = & .05 % O
PRE RUN Audit: by : e/ D Time : _}D_“}iTemp i ﬁ_“ F
OAUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 ; g
000 | 000 foo.0 |00 | L, OOS L00S 1020
106D 504 120 | 126 | o] /265 | oIS | 0S8

POST RUN Audit : by : ‘C%_Q_%_Tlme 1 190 Temp : )3 _°F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
. L § '
SPAN A -
1460 24 146 | 1L | s03 ] 12.890 | —.010 =042

+ 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




Date:) &~ 1 2012 Analyte: CO (15-3)
unit: ___Jojo! F43 Run#t: D
zeroCyl. #: _LOZTAC_5-H  Conc.:  0.00%CO Cyl. Press.: _ 119 Psi

Certified by : _H R LI QUINF, pate : 041 9-O4
Span Cyl. #: . L(@FIUS Conc. : _| 4~QQ % CO Cyl. Press. : (SO PSI
Date: _/{~1-OF

Certified by :
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

ZERO / SPAN CHECK DATA SHEET #1 5-3

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

PRE RUN Audit:by:%{}ﬂm«?l\ Time: /095 Temp:_b ] °F

+ 0.25 % CO
+ .02%CO

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | 000 | 00.0 |50 1,000  0Lb 02 |56 |

SPANTyq o[ 490 | a0 490 |- 490] 4912 | 012|122 '
POST RUN Audit : by : Time: )90 Temp:_ 13 °F
AUDIT RESULTS |

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZER0[7000 [000 | 000 Teppo om0 | 2L | W02 | .25

SPAN | 5 : '

49.0|.490| 490|441 | 41| 4.92Z JOTE | 12 ‘

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date : L= "} =Z0)L Analyte: SO, (15-4)

Unit : Dol FYS Run#:_ 5 (

Zero Cyl. #: ﬂogrﬂ (. 3”}\1 Conc. : 0.00 ppm SOz Cyl. Press. : )__10\0 PSI
Certified by : AJR LU DE Date: 04—+

Span Cyl. #: CLRBTOKY Conc.: 250 ppmSO,  Cyl. Press.: 1P ps
Certified by : MUIDE_ Date: O [=.3+200F

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

Range : 0-2500 ppm SOz Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

! Time : [OYS  Temp: L9 eF

PRE RUN Audit : by :CH;/) .

i
QUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO| 00.0 | .000 | 00.0 |mp0 [,000 | (.23 (213 | .25]

SPANl 8D 0| 15 '25‘31 0.0 |50y 125135 /300 | $20

POST RUN Audit : by :

: Time : (100 Temp : 23 °F
( _

DIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %

ZERO| 00.0 | .000 | 000 | o8 3,003 | /3,043 | 13,7143 | 5350

SPAN 50.0].500|1250| 50.0| s00| 12543 300 | 526

+ 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
DATE : | L— ’)r - 2012

oniT:_ ool FHS RUN :
Thermocouple Check:

TIC#1 — °F
TIC #2 " °F
TIC #3 L3 o oF
TIC # 4 8¢ °F
TIC#5 531 oF
TIC#6 53.0 oF
TIC#7 533 oF
TIC#8 5371 oF
TIC#9 — oF
TIC#10 _— oF
TIC #11 s5L5 oF
TIC #12 (AY oF

TIC#13

TIC # 14,

TIC#15
TIC # 16
TIC#17
TIC#18
TIC#19
TIC#20
T/C # 21

TIC # 22

TIC #23

TIC # 24

Cly oF
1% °F
(0.0 °F
SD 48 =
Hlo oF
Ls4 oF
R oF
—
ot 5
f— &
— 5
S "

Thermocouple Readout: :
Pretest zero and span check and calibration

ZERO_ 2 _°F Adj.to O.O °F
SPAN_260 OoF  Adj. to 2L00.0°F

post test zero and span
ZERO_C> O °F Difference @ %
SPAN_I94 I-Q"F Difference"-DlS %

% differanca

Thermocouple Readout Pretest Llnaarify Check:

0 =_0O0 °F 200 = 20.D o 400 = Ho00 oF
600 = GO oF 800 = BESE °F . 1000 = thgcl of
1200 =99 Z F 1400 =_13%99eF 1600 =_VSAGLoF
1800 =JTQODO o 2000 =2000.0 °F
Sample Train Leak Check Pre _V Post __\/
C-gas Train Leak Check Pre Post __ v
SO, Train Leak Check Pre __V Post _ "V
Static Gauge Zero Check Pre Post v
Scale Check Pre: /90— Y0 100
Post: [0 = 3.0 = /0.0
Stack Cleaned Prior to Test Run : YES NO ><






Phillips

INSPECTION CERTIFICATE Sl

Company

Custones: LOKEe e M DATE OF INSPECTION: oo weahnc
ADDRESS: (3235 “Pceatie C :f‘c,‘ee" \-26-02 934 Elliott Avenue W.
Suwum NEXT INSPECTION DUE: Seartle, WA 98119
npy”  Wh 933490 AR Ph#(206)284-6090
R ‘céu( M ([ S - 03 Fax#(206)282-6612
TECHNICIAN: Ce _ Aollan (_:?ICATION —
AUTHORIZATION STANDARD
SIGNATURE: . ISO 9000

_ MIL STD-45662
EqQuirMENT TESTED

INDICATOR Base OPTIONS INSTALLED
MAKE M\d'/r\;for"l\)( " . PRINTER
MODEL __ \A™ . —\\D SCORE BOARD
SR# 6404 COMPUTER
CLASS 0 OTHER
Car. -
PRE-TEST d PoOST-TEST MANUFACTURER TOLERANCE
499.9
qq¢ . 7 [000,D
CORNER TEST P _% o
SHIFT TEST P v/ d
StaTic TEST 2MIN. _USMIN.
WeicHT Kim# NIST#
SERIAL NUMBERS OF WEIGHTS USED (OR COPY OF CERTIFICATE)
q23-1 d23-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY |
PriLLrs & MoRris SCALE CompANY VOIDS THIS CERTIFICATE. |



WASHINGTON STATE, DEPARTMENT OF AGR IC| lLT[ ]RE
LANIAININ UL/ U\

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 1b 5 Cast Iron Rice Lake = OFTO, OFTI1, OFT2,

Test Weight 500 Ib 12 Cast Iron Rice Lake m T23-20,
T23-24, T23-26, T23-28 to
T23-32

Test Weight 501b 30 Cast Iron Rice Lake  877B, N1039, N1041, T23-

_ 1 to 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 - 10Ib-8o0z 1 Stainless Steel Rice Lake @ WA177-7

Weight Set, 12 pc Skg-200¢g 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
WE[GHT;)iD MEASURES PROGRAM
X B
AN WRIG
STATE METROLOGIST

D\ 2 WOBMRA201L. 11798

MAR 0 8 2007

NVIAS

NVLAP LAB CODE 200446-(

Page lof

2747 29™ Avenue Southwest W Tumwalter. Washington Y8512 ¥ (360) 753-5042 ¥ (360) 586-4728 fax



Established 1974

okee Testing Labs
13235 Prairie Circle East
Ronney Lake, WA 98390

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: LOKT0137010004121204

CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
| g 0.0001 QC012 12/4/12 6/12/12 6/2013
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wit: Tol: Test Wit: Tol: Test Wit: Tol:
100 0.0003 50x2 0.0004 10 0.0002
As-Found: As-Found: As-Found:
Pass: Fail: 0 Pass: Fail: O Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: M Fail: [ Pass: M Fail: O Pass: Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0004 99.9999
50 50.0002 50.0000
20 20.0000 20.0000
5 5.0000 5.0000
1 1.0000 1.0000
0.1 0.1000 0.1000
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG A45 9/13/12 9/2013 822/274334-07

ermanent Information Concerning this Equipment: Comments/Iinfo Concerning this Calibration:

Signatura:é f// %A N

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

\struments listed above were calibrated using standards traceable to the National Institute of Standards and Tt?chnnlogy (NIST). Calibration data reflect results at the time and
1ocation of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy.

echnician: D. Deleasa




Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES - SERVICE « CALIBRATION - REPAIRS

2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293
* www.qc-services.com

(503) 236-2712 + FAX (503) 235-2535
Lokee Testing Labs
13235 Prairie Circle East
Bonney Lake, WA 98390 Report Number: LOKT0137010004120612
CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
ltem Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability sopP Cal Date Last Cal Date Cal Due Date
I g 0.0001 QCo12 6/12/12 12/8/11 12/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 10 0.0001
As-Found: As-Found: As-Found:
Pass: M Fail: [ Pass: Fail: O Pass: M Fail: O
As-Left: As-Left: As-Left:
Pass: M Fail: O Pass: Fail: [ Pass: M  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 99.9998 100.0000
50 49,9999 50.0000
20 20.0000 20.0000
5 5.0000 5.0000
1.0000 1.0000
0.1 0.1000 0.1000
CALIBRATION STANDARDS
' Item Make Model Serial Number Cal Date Cal Due Date NISTID
Weight Set R.L./Troemner IMG-25KG A45 9/28/11 9/2012 822/274334-07

ermanent Information Concerning this Equipment:

echnician: D. Deleasa

Signature: /C"/)a %’{%

Comments/Info Concerning this Calibration:

s
>

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

struments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy.

Member: National Council of Standards Laboratories and Weights & Measures



Established 1974

_okee Testing Labs
13235 Prairie Circle East
Bonney Lake, WA 98390

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES « SERVICE + CALIBRATION « REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293

(503) 236-2712

+ FAX (503) 235-2535

+ www.qc-services.com

Report Number: LOKT0137010004111208
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

&

ACCREDITED

Calibration Services

Certiicate Number: 1550.01
Laboratory code: 115953

Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
I g 0.0001 QCo012 12/8/11 6/9/11 6/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wit: Tol: Test Wt: Tol: Test Wit: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: M Fail: O Pass: M Fail: O Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: M Fail: [ Pass: M  Fail: O Pass: M Fail: I
CALIBRATION DATA
Standard As-Found As-Left
100 99.9998 100.0000
70 69.9999 70.0000
50 49.9999 50.0000
20 20.0000 20.0000
10 - 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
! ltem Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 9/28/11 9/2012 822/274334-07

ermanent Information Concerning this Equipment:

echnician: D. Deleasa

Comments/Info Concerning this Calibration:

Signature: % L//éé//éﬂ/

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

istruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy.

Member: National Council of Standards Laboratories and Weights & Measures



T

Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES - SERVICE + CALIBRATION « REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293

(503) 236-2712

+ FAX (503) 235-2535

+ www.qc-services.com

Lokee Testing Labs
13235 Prairie Circle East
Bonney Lake, WA 98390 Report Number: LOKT0137010004110609
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 Cal Date Last Cal Date Cal Due Date
| g 0.0001 QCo012 6/9/11 12/3/10 6/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wit: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: M Fail: O Pass: M  Fail: O Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: 1 Fail: [ Pass: M  Fail: O Pass: M  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 99.9999
70 70.0001 70.0000
50 50.0001 50.0000
20 20.0000 20.0000
10 ~10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal Date Cal Due Date NISTID
I Weight Set R.L./Troemner IMG-25KG A45 10/18/10 10/2011 822/274334-07

‘ermanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

7 7
‘echnician: D. Deleasa I g L i geter

Signature:

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

ystruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
location of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy.

Member: National Council of Standards Laboratories and Weights & Measures



Eslablished 1974

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES « SERVICE + CALIBRATION « REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293

(503) 236-2712

+ FAX (503) 235-2535

+ www.gc-services.com

Report Number: LOKT0137010004100616

CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo12 6/16/10 12/3/09 12/2010
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wit: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: Fail: O Pass: B Fail: O Pass: M  Fail: O
As-Left; As-Left: As-Left:
Pass: Fail: O Pass: M  Fail: O Pass: B  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 99.9999 99.9999
70 70.0000 70.0000
50 50.0000 50.0000
20 20.0000 20.0000
10 - 10.0000 10.0000
3 . 5.0000 5.0000
CALIBRATION STANDARDS
| Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner 1MG-25KG AdS5 10/12/09 10/2010 822/274334-07
I

“ermanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

‘echnician: D. Deleasa

- /
\7_‘_”/ / e
Signature: __ © e o gk

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

astruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data rcﬂect_ results at the time and
.ocation of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and
ANSI/Z540-1-1994 quality standards.

Member: National Council of Standards Laboratories and Weights & Measures



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath D20

Boiling Water 22,0

Room Temperature —¢f

Barometric Pressure 23010

DATE: L2%-201

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 32.) 2119

2 Dry Bulb 20 p

3 Stack 325 2119
4 Stove Top EYRY)] 212

5 Left Side 204 2120
6 Back 2321 213
7 Right Side 32.0 21
8 Bottom T2.1) 2424

9 Firebox 2.5 2./
10 Secondary/Cat N.Y 211D
11 Ambient T2.7. 219
12 Tube Furnace 22 2113
13 Sample Box LD 2003
14 Impinger Out 2. A
15 C. Gas Box 322 YJ]\CJ]
16 C. Gas Out 27 .3 20
17 | SO2 Out =91 213
18 Upper Ambient 320 2120
19

20

21
22
23 Calibrator 2.0 2120
24 Oven L. 2114




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: <é 1R~201 2 Thermocouple Number:  T/C Readout
Ambient Temperature: )Y Barometric Pressure: 30, ()
Technician: Ja 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 <20 20 (Z)
212 Boiling
Water 212..U 214 O
250 Omega SO0 P L O%0
300 Omega U0 299.% LOLZY
400 Omega 4.0 99,3 NS
500 Omega IO 4993 OLD
600 Omega (40,0 S59).L O3
700 Omega BISeYs (Fd 019
800 Omega LD -9 1038
900 Omega 400 <95 033
1000 Omega JO0H e - 040
1200 Omega /| 2.L0.0 ISRV, 15D
1400 Omega /< 00.0 13637 UL
1600 Omega /UL = LG
1800 Omega /€ L0O (%9 Lo 22
2000 Omega 20600 | 2000 D

aEvery 50°F for each reference point
b Type of Calibration System Used

¢ (reference temperature) -(thermocouple temperature) . 100
reference temperature

c;\winword\reportical.doc




TRACEABILITY DOCUMENTATION Semi-Annual

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

DATE: R-23-2u)2

SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C = °F °F

O, 0 272 O 2.0

JKO LYy (MY

22 IO 900

PN R2.1 32/

DRY GAS METER THERMOCOUPLES

~ Actual °C=°F 5H in 5H out 3 KK
00 g
)718 UVO (M.t L0 \\f./l
By s T2l o e 2
Hd2 )10, 1.8 11,3 Pl N
SLING PSYCHROMETER
- Actual °C=°F Wet Bulb Dry Bulb
OO0 320 2.0 RO
R LMo (HWO (4.0
30% M LY EYX
H3y 110 JHO.0 1104

Conversions = °F = (°C x 1.8) + 32 °C = (°F-32)+1.8




ot

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. _ |
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SO, ROTAMETER CALIBRATION

LastCal.:_[-4/-2012 By: ¢ ég Date: DB -1
Manufacturer : SKC-WEST

SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure :__ 2300 “Hg Temperature :___ <)<
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 SG) 202 D37)
2 Sl 1207, Y0
3 559 1205 3
4 €57 1197 Y
o SC 121.7. 11492
6 LLd | 207) 130
7 8,7 Fivrs 11249
8 D )21.0 1729
9 573 b5 3,7
10 S Q | 202 JREYS
AVERAGE <,) cc/min 1203 cc/min _) ")3,5‘ cc/min
SETTING cc/min
0 OO
50 S0
100 1205
150 3.5

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

100 CC / MINUTE =

35.%




Rotameter

200

150

100

50|

SO2 Rotameter

08/28/12
=
| |
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) 147
Std Err of Coef. 0.0298328678

range-analyze-regression

0 0
50 56
100 120.5

150 173.5



TRACER GAS TRAIN RESPONSE TIME

DATE : {2812
Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Cone. (v.)
00 sec LSS LS4 L5115
15 295 \ 305 305
30 NN L] %Y  1LYS
45 38 U136 WER
60 L %7 090 , OB8
i 1OLS (S L O3
90 :D“}‘L \ qu : U{') !
105 L 025 L O25 (RE
120 eI, L Ol 1 Q)
135 O1 012 L0l
150 L QO] a(D—] IULJ("
165 O3 (Y 05
180 1 Q0 | L QOL 00
Initial Response )2 g )2
95 % Response 1OY [0Y / Q-S“
Flow Rate )fS ).S 1.5
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, CO; CO; 0O, (o)) O, CcO CcO CcO
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
00sec | ,4qgq |.50) S0, |00 | o0 | yo) | W] i Sou | S
1 948 | gz | 40 9] sqno]| (438 | 250 |0 | 140
30 1392 [ 3¢5 | 390 |4z | aYr | WS |hoSo o5 | oSo
S | 9p | so | uSO | xeo) | Bl L Ko |olg | o | .olS |
o D82 o | OB | 820 | g | %2y | o) | ails | axd
i \ tﬁq \ Cfs-? [ 0-56 \':67-‘)( N &Z(J 1‘52.-54 d ¥ Iw‘z’ i {_)_0]
0 wwlwa o2 | | gblsea]l @ | g | §
105 1,013 | vy | o4
120 ) ) | aR | )
135 N OUL’ \ ODS [] Dkﬂ-
150 | ooz |, oo | woof
165 wel | ol OO0
180
Initial @ C:b ) S .
Resguns /‘{ j‘—uz },71, -\6 \-} % ’—) b L,
95 % e
Resgons %5 %5 85 (0 Loo S%ﬁ Ltl D) Ho L] O
re | S| )5 05| s Ls] sl s 1S 1S




ORSAT ANALYSIS DATA SHEET DATE: “3-29-)2
Gas 1 2 3 AVE CONC TANK ID
Zfz 2 ?7 ?,) o 95 1S 2
co @ L ¢ 6 @

@ s ® O ",
CO 48508
0; NEW TI-okGL
o Exp /O 3F2zoig
€21 240 201 24,0 | 21 o)) SR oLk
2; 209 208 | Aol | 209 | 263
ks YL Sl Y.l ¥43
CO; L2 .2 Lid ) Lt CL- 127130
%1 L2 | L3 | Lo | L] Lizs
€1 20 | 2o | 20 | 20 | 199
CO;
O,
CcO
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"jAIR LIQUIDE |
"  CERTIFICATE OF ANALYSIS

Customer  :Pacifice Rim Oxygen Service .

2.0. Number :200159 Specification : CUSTOM CERTIFIED
Document # :23639406-1A Phase : GAS

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

Valid Until  :4 January, 2012 Volume : 120 SCF

 Actual Equipment Used

_ COiig‘luﬁ?a%ﬁons Concentratiori o, Analytical Analyt.  Calibration
Component _fMOLE * MOLE  Uncertainty - Scale Inst. - Standard
NITROGEN Balance - . Balance 2 .
CARBON: MONOXIDE, - : 8.6%: 8.63% 2 4620 - PQ
'OXYGEN . 2% 20.9 % | 2 4620 B
CARBON DIOXIDE . # L 2% 1% 2 4620~ PD
7001-30AL - Fo e

'I iis mixture was certlfled by amalys;s using one or more calibration standards prepared with scales
certified against welghts traceable to N.I.S.T.

JC mmentsi- . . 0 T SR PR T R S S A R e

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

- > ;
-
Prepared by ‘Kﬁ? / = Date: 5-Jan-2007

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



A Division of Pacific Rim Oxygen

Services, Inc.

A-L WELDING PRODUCTS

15700 Nelson Road South < Tukwila, Washington 98188
Telephone (425) 228-2218 « Fax (425) 228-2397

Certificate

Customer; AL Weldiné Products

of Analysis

Product: 5% CO, 12.5% C02, 12.5% 02, balance Nitrogen

Grade: Certified Standard

Cylinder Number: 487905

Product Code; 2505COOXCDNTHC
Lot Number: K3171302

11-01-07

CGA 590
Pressure: 1650 pmg
Contents: 175 ft

Mixture Analysis
. | : _
Component Specification Concen tration Analytical Method
‘ Oxygen 12.5% 12,6% MTIGC-TCD
C0o2 . 12.5% 12.2% Varian
Cco 5.0% 4.9% MTIGC-TCD
Nitrogen Balance Balance MTI GC-TCD

I certify the above raferenced cylinder was analyzed and found to contain the listed

concentrations.

éomas M Chesser, Chemist

Al.ol-07

Date
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ﬂ”'ﬂNALYﬂCAL INFORMATION

Customer Assay Laboratory e Pfo}sc‘t No.: 03-34135-00‘

ENERGY & ENV MEASUREMENT o P.0. NO-: VEHBAI-* e t"
_ ' SCOTT SPECIALTY GASES . -’ .".

C/0 ED WADINGTON 500 WEAVER PARK RD e

3730 N. PELLEGRINO DR. , LONGMONT,CO 80501 ~ °' °

TUCSON, AZ 85 749

g« This certification was performed according to EPA Traceabllity Protocol For Assay & Certification of Gnocua Callbrﬁlon sundlrdl: A
Procedure #G1; September, 1993, . :

« Cylinder Nimber: ALM052285 Certlfication Date: 4/21/97
ﬁ .Cylinder Presdure®®®: 1996 PSIG '-_
1 CERTIFIED gt '
" GOMPONENT CONCENTRATION . ANALYTICAI. Aecbmcw ;
SULFUR DIOXIDE * ' 506 PPM " .. #/- 1% NIST Traceable, .
NITROGEN -+ BALANCE SR, B R R

lll “l-l‘I 2 ‘ '. _}: } ,‘:.._. : X :
Ar d: not u}mhun cylinder puuurl Is below 150 pslg, . J E

,. o) Amlvﬂcll nceurtnv Is inclusive of usual known etror sources which at least Include preclsion of the measurement mdalnu. = &

u +'Product certified as +/- 1% analyticel sccuracy Is directly tracesble to NIST standarde. L it R
4 Tits Potssol heb been certitled using corrected NIST SO2 stendard values, per EPA guldence dsted 7/24/98 snd will not udrrﬂlh m MH Hﬁvﬂﬁ"
REFERENCE STANDAHD ; W
TYPE/SRM N EXPIRATION DATE CYLINDER NUMBER CONCENTRATION CQMPONE"T
ATAM 1001 f,,;} 9/27/98 ALMO59506 4888 PPM . . - BO2N2
KNS TRUMENFAYION | o

‘ 1N$TRUMEHTIMDDEUSER’QLF LAST DATE CALIBRATED .
mﬂ 3)‘“&"\!3220:‘&&59400251 . 0320/97

ﬂmm.vzen READINGS

y "'.‘:g.j"-'x‘!m (Z=Zero Gas R=Reference Gas T=Test Gas  r=Correlation Cosfficient). - kr
o ﬁrﬂ +ﬁld Anslysls Second Triad Analysls A ~+ + Celibration Curwd’
vy ’ 5, @ ,._.’ ': i =,.'

?’“ BULFUR DIOXIDE ® s SN

Dito: 04/14/FP,, Responss Unit: PPM Dete: 04/21/97  Respomse Unit: PPM cmw'lf'"ﬂ“*m*“ i
£ 1e0. 3847 1 N1 248772 ‘T12808.77 21203241  A1=408.20  T1=80843 e UG -+ 1 {m&
55 “ Phate201  T2-008.00 A2=488.83  2241.0008  T2<808.78 onetontsr  * " Aad, Sh
s |famr0a2s g “$hason7s | m3=ase.08 © | 20e08340  T3=808.74  MIe4ss.ce | #=1.000006 :.o.mm P
%, | AV emantlbon sobe  pem Avy, Concentration: sose  ePM KL n-omooqh: w0i000008 ' M




SO2 concentration analysis

08/28/12

Vm(std) 1.500
mcf 1.004 dscf= 1.500

Hg 30.11

DH 0.12
temp 75 528 ppm = 515

ml BA ++ 1 80
Normality 0.0101 Runf 501
Run 2 507
Run3 515

Tank I.D. # ALMO52285
avg.




!jAlR LIQUIDE |
| " CERTIFICATE OF ANALYSIS

- Customer  :Pacific Rim Oxygen Service Inc

P.O. Number :200160 Specification : CUSTOM CERTIFIED
Document # :23540983-1A Phase :GAS
Mix/Lot # : SFS103340 Cyl. Size : 30AL Valve: CGA 660
Item Number : SFS103340 ' Pressure ~ :2000
Valid Until  :2 January, 2010 _ Volume : 144 SCF __
e —— e e praensi s S P i T e T e e i T T
. Requested Actual Equipment Used
.f“ s, e Concentrations . .Concen Analyt. _ Calibration
Componer&, g . MoLE . Mo Scale Inst.  Standard
NITROGEN’ i ‘Ba‘lance " Balanc 4
SULFUR DIOXIDE - 7 1250PPM 1250PPM.  +-2% 4 4508 GL

- 6154-30AL

This mixture was certified by analyé-ié :L-i_sihg one or more calibration standards prepared with scales
ertified against weights traceable to N.I.S.T.

s
1

|Comments:

s S, bk e s e e e e e et — LA i 2T S S = e g —at; B R o

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

Prepared by _ Date: 3-Jan-2007

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



Scott Specialty Gases

600 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4700 Fax: 303-772-7873

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

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

ENERGY & ENV MEASUREMENT P.0. No.: VERBAL
SCOTT SPECIALTY GASES

C/O ED WADINGTON 500 WEAVER PARK RD

3730 N. PELLEGRINO DR. LONGMONT,CO 80501

TUCSON,AZ 85749

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Callbration Standards;
: Procedure #G1; September, 1993,
- Cylinder Number: ALM049127 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

$9¢ By not use when eyiinder pressure Is balow 160 psig.
% Analytical accuracy Is Inclusive of usual known error sources which at least include precision of the massurement processes,
Product certified as +/- 1% analytical accuracy Is dirsctly traceabla to NIST standerds,
* This Protocol hes besn certified using corrected NIST SO2 standard values, per EPA guidance dated 7/24/98 and will not correlate with uncorrected Pratocols.
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 Byatem/B220/AAB9400261 : 03/20/97 Bcott Enhanced FTIR

. ANALYZER READINGS

(Z=Zero Gas R =Reference Gas T =Test Gas r = Correlation Cosfficiant)

S First Triad Analysls Second Triad Analyals Calibration Curve
SULFUR DIOXIDE *
Dwte: 04/14/87  Response Unht: PPM Date: 04/21/97  Rezponse Unit: PPM Concentration= A + Br + Cx2 + Dx3 + Exd .
Z1=0.7210 R1=23127.7 T1=1767.1 21=0.4020 R1=3126.8 T1=1770.2 1=0.998980 1898
A2=31317 22=4.6770 T2=1788.1 A2=3132.3 22=6.6540 T2=1789.3 Constants: A=0,00000
23=4.8770 . T3=1700.1 A3=13133.7 23=4.9410 T3=1770.9 A3=3134.9 B=1.00000 € =0.00000

- Avg. Conosmration; 1780,  PPM Avg, Concsntration: 1770.  ePM D=0.00000 £=0.00000

.lmill Notes: ANALYST: .Pm m

DEVON VONFELDT

PR - MW



Vm(std) 1.500
mcf 1.004

Hg 30.11
DH 0.12
temp 75

ml BA ++ 62 1
Normality 0.0101

Tank |.D. # ALMO49127

S0O2 concentration analysis

535

08/28/12

dscf=

ppm =

Run1
Run 2

Run3

avg.

1778

1781
1767

1778




- CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: )/ - ZS’ o _2_
Analyzer: Make; _HORIBA
Calibration by:_ .2z, ) imie i

Model:

Cal Gas Flow: _1.5 SCFH

PIR 2000 SN: _407069

Measured by: Rotameter

P i T Instrument ID;_ PRINCO _
Temp:_ (9/ Instrument ID:_ TR
Cylinders:
1, # ﬂrﬂzz IEI é"ﬂ Concentration;__ /0 O0 % CO, Cyl. Press.: 20 PSI
. Certified by:_ AR LIUDE Date: O4~1 Q"OL} |
2. # 427 q9a5 Concentration:__| 2,20 9 CO, Cyl. Press.: /ST0 psi

Certified by: &]E Ll@u! DE.

Date:. // / 0?‘

3, # CRO(D(O Y | Concentration;__ AL+ / % CO, Cyl. Press.: _)i@_PSI
Certified by: ALR LOAIDE Date:_ /= 5 - 2007
4, # QC_—‘Q.Qg) Concentration: @!QJQ_ % CO, Cyl. Press.: / }S-OPSI
Certified by:__ AR L QUIE Date: 05 =2 -0O3
Analyzer: Calibfated Range: 0-25.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. % 5 EXPECTED ACTUAL ADJ
:ﬁ f CO2 METER DVM METER DVM METER '. DVM
s 0. CO GJOC) 000 | £0.0_ | 000 0.0 | 006
=i 220|445 | 488 | so0 | Soo |HE | 488
1ozl Ty | @i [343 [543 |
Ak 622 | 244 | .7243 [24. 72 | 243 .
000 OOO . m oo .0 Q0 :
. S= ¥ .59



CO, Linear Regression Results:

¥ =MX+B B _
Slope(hd)= ) O% ) ‘(J

Y Intercept (B)=__* 5399 %09
Correlation Coefficient(r) = 1 Cﬂ 497 2

1= \qa\ﬁ‘:ﬂ 43

0.9

0.8

0.7

0.6

0.5 /i)

0.4

T

L

4

0’ 2.5 5 1.5 10 12.5 15 17.5 20 2.5

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

HIGH ) o
VOLTS BHD - OTE . AL =D - 00

vouTs 24T L (s s L2 om0dS - = IR0

25



F45

PRE & POST AUDITS

co2
|
3
2 -
1
wl
(@]
i .
5 .
[T
L
o
=
A -
2 -
3 ! | 1 ! I | 1 | 1 | 1 | 1 1 1 1 | 1
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
11/28/M12 11/30/12 12/0312 12/05M12 12/07112
PRE & POST AUDITS
3
2 s
w [
Q
=
o
| | || -:-__._-_-L_ $
II:Iil.J ° TE S s i
i &
[m]
= 4L
2 -
3 1 1 L 1 TR 1 | I ! | 1 1 L I TN ] 1
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
11/28/12 11/30/12 12/03/12 12/05/12 12/07/12




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Ji-25x12

]i::l'yzer: Make: TELEDYNE Model: _320A SN: _37400
Calibration by: ~J
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BP:_ 9.7 Instrument ID;_PRINCO
Temp: o} Instrument ID:_ TR
Cylinders:
1. #_M 2-A Concentiation;. O0O. (XD % 0O, Cyl. Press.: iﬂ_)_d)__ PSI

Date: Q4=19-04

Certified by: Al RM (DE

2. # :* 4‘8‘2q05 Concentration: IZ O % O, Cyl. Press.: _{&D—_ PSI
Certified by:_ AK LQUIDE Date: ”" -07 °
3. 4 CAOGLGY | Concentration: Q0.4 % 0, Cyl. Press.: _’:UQ_PSI
Certified by: Al LIOUITE, _Date:_[=5-22007
4, # C.ﬁ—llﬂ’ij Concentration: (0% % O, Cyl. Press.: “5@ PSI
Certified by: AR LIQUITDE Date: 03 -13-032
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
! : Q’w m'o e OOO Q0 .« y QOO 00 . L . O@
2 |2 : > :
r17NZeo | jz.oo] S 15 | seo | izt [ Sof
_ 1 120.9 20.9 | 33 |09 |.835
'] p25 | 6251.250 | Lz | 249
00 | 0.0 | 000|000 | xO

/2.6"/5




O, Linear Regression Results:
Y=MX+B :

Slope (M) = ~,00019%D
¥ Intercept (8)=__» 0344 LIk

Correlation Coefficient(r) = » 9 cl 4 15 {f’ O
e=_199999%0

0.9

0.8

0.7

0.6

0.5

04

0.3

0.2

0.1

00(15 2.5 5 7.5 10 12.5 15 17.5 20

EPA Span Value = + 2,0% of 25% O, = + 5%
Cal Volts = Cal Volt Conc - Std Conc = + ConcDiff = + A%

vors A E3S -20.875 209 --.o28

22,5

— 100

“'.rlf)(f;}

owe 249 - LI2S . LIS - T.0LS -

25
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F45

ZERO

PRE & POST AUDITS

3

2 —

1 -
w
[&]
z
HKJ i
A Y S E— S— +
i
a
X

A

-2

3 | 1 1 ! I 1 ] 1 1 1 1 | ]

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
11/28/12 11/30M12 12/03/12 12/05/12 12/07112
PRE & POST AUDITS

3

2 —
w T
Q
&

B

o R B
E 0 —.;——'.“-.’—J—.—_._ == .="-—-.— 4
L
(=]
2 L

-2 —

_3 | 1 1 L 1 | 1 | 1 | 1 L L 1

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
11/28M12  11/30112  12/03M12 12/05M2 12/07/12




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: / AT
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _408005
Calibration by: C- 2K e
Cal Gas Flow: _1.5 SCFH O Measured by: Rotameter
BP: =15 : 97) Instrument ID:__PRINCO
Temp: bl Instrument ID:_TR
Cylinders: "
1, # _iégmc, ZA Concentration: 0D.CO % COCyl Press.:spo PSI
Certified by: P(‘ RO [DE Date: OL{' i (C}"Oq"
2, #_ HEIOS Concentration: 4+ 9O. % €O Cyl. Press.: ]S OO _psi
Certified by:__ A | R {_JOLUBL: Date:_[(- I-0%
5. 4 CAOGLGY | Concentration:. B-lo3 % €O Cyl. Press.._I (O psI
Certified by: MR UAUUDE Date:__I— S - 200 7
4, # (‘.C,- iir?_a)\ Concentration: |Ofg % CO Cyl. Press.: /{SQSI
Certified by:_ Y LR 1) QU ITDE, Date: 02-[2 -03
Analyzer: Calibrated Range:_0-10.0 % Output:__0-1.0 Y.
Flow: _1.5 SCFH - Measured by: Rotameter

Calibration Resulis

Point[CYL. % EXPECTED '
a:! 1: co METEEé PECTE%VM METIE_I;!,:\ CTUALDVM METER AL DVM
—t OO0 | 00.2 | 002 | w0 | 1090
ol K 490 [40 [ 140 [ 440 | 1990
3 y r%éﬁ% %{913 3 51::5
e ' 1. d 98 / ‘i.a ' Q2.

Q.00 | 0.0 | - COO| 00D L XD




CO Linear Regression Resu}ts:
Y=MX+B ’

Slope M)=____—100C.5 “"'i 4
Y Intercept B)=__ 1 O Q?;-(P‘f 4
Correlation Coefficient(r) = \qq ui \&

o= 3994437

0.9

0.8

0.7

0.6

0.5 ! D

0.4

0.3

0.2 )

0.1

g
000" 1 2 '3 4 5 6 7. 8 9

EPA Span Value = + 2.0% pf 10% CO = + 2%
Cal Volts = Cal Volt Conc - $td Conc = + Conc Diff = + A%
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SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: / } - :’D ~ 12
Analyzer; Make: _ HORIBA

Model: _PIR 2000 SN: _403019

Calibration by:
Cal Gas Flow: _1.5_SCFH Measured by: Rotameter
pp;__ A9 Instrument ID;_ PRINCO
Temp: JQJ Instrument ID:_ TR
Cylinders:
L #._iég TAC Z A Concentration:__ 00O . OO0 %  $0, Cyl. Press.: -__G_L_’L PSI
Certified by: A | R L) @Mf N Date: 04"’ Ci "'Oj')lJ
2. #_C&O%q Concentration:_| 250 % SO, Cyl. Press.: W?—D PSI
Certified by: AR Iy QUL e, Date: / -3-2002

3. # ALMO J\lO{i’;U? Concentration:__| ") 70 % SO, Cyl. Press.: gl 0 PSI
Certified by: S0t f:lpg:{\ 1Ay {H;ﬁSLS Date:_05-15-97]

4. # ALMO 52285 Concentration:__ 2 Ol % SO, Cyl, Press.:_ )NE pst
Certified by: .S; '\ OTT 53 PEC PrL'_']\} GH.S_S_Date: OS5~ -9

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.
# | # sS02 METER DVM METER DVM METER DVM
; ; Q.00 | 00.0 | .000 | vo. 0 [=0o3 | ©0.0 | 0w
2 121iz50 | S0.0 | 500 |49 | (44¢ [ Soo | G0
— ")70 _ 7@3 ;7_@8 6.4 709
3 3 m 202¢ M / ql/’ \ qu"
0.00 . m Q LOOO | 00.0 OO

S= )25 202



SO, Linear Regression Results:
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of Aualysis

ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYTLENE CHLORIDE - OPTIMA

Catalog No. D151 ' July 23, 2003
Lot No. 035941

This is to certify that this lot was tested and found to comply with the spemﬁcatlons for this product.
The following are the actual analytlcal results obtained:

TESTS ACTUAL ANALYSIS
Assay 99.9%

Color 5 APHA

Description Clear, Colorless Liquid
Free Halogens ) Pass Test

Identification

Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625

Pesticide Residue Analysis (as Heptachlor Epox1de)

Pass Test

Not more than 1 ppb
Pass Test

Not more than 10ng/1

- Density (g/ml) at 250C 1317
Optical Absorbance At 254 nm . 0.002
At 240 nm 0.10
At 233 nm 0.54
Refractive Index at 250C 1.4209
Residue after Evaporation 0.4 ppm
Titratable Acid 0.00004 Meq/g.
Preservative (Amylene) 64 ppm
Water (H7O) 0.008%
I’ Chemical Division g‘%”“ g ’Iglw
1 Re: Lane .
Fis.l'lel'; , T ey B Approved By: Bigar E Hess
201-796-7100
l Scientific ' Q.C. Laboratory Manager
{
é




of Aualysis

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 speclf ications 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 Epoxide)
Density (g/ml) at 250C

ACTUAL ANALYSIS

99.9%

5 APHA

Clear, Colorless Liquid
Pass Test

Pass Test

Not more than 1 ppb
Pass Test

Not more than 10ng/1

1. 347

Optical Absorbance At 254 nm 0.002
At 240 nm 0.10
At 233 nm 0.54
Refractive Index at 250C 1.4209
Residue after Evaporation 0.4 ppm
Titratable Acid 0.00004 Meq/g.
Preservative (Amylene) 64 ppm
Water (H70) 0.008%
Chemical Division g%/‘,\ S ’/giw
Fisher. ;alff :i?:lﬂi}c 07410 Approved By:
Scientific g H

Q.C. Laboratory Manager



KE | TH LEY Keithley Instruments, Inc.
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.

%Wh/. Loz

James A. Crane
Metrology Services

PA-214 Rev. E
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Appendix A

EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data

reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. Hy0), 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 (COy, O, CO and SO,) are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The SO concentration is determined
using the manufacturer's calibration curve and the current calibration curve.

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

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

printouts:

Dry Gas Volume (standard):

Vm*17.65*mcf*[Pb,+i‘E
136

v =
= Tm

Volume of Water:

Vilsa) = (0.04707)m! H0)

Moisture Content:

Vw
Bw=| ——— [*100
[Vw+vm(m))

Dry Burn Rate:

Br=[th-(th*%H20) « 60
2.2046 0



Where:

Carbon Balance (Np):

Stack Flow Rate (Qgq):

Particulate Concentration (Cg):

Particulate Emission Rate (E):

Proportional Rate Variation (Pr):

Nt = KsNe
(YCO:+ YCO+ YHC)
Q« = K4NBr
Ma
C =
Vm(sld)
E = Cle:l
¥V
Pr= 0 Si * Vi) 100

102?_1 [Si * Vmi(std)]

dry wood burn rate, kg/hr.
Water vapor in the gas stream, proportion by volume.

Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscm (g/dscf).

Particulate Emission Rate, g/hr.

Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).

1.0 1b/Ib (English)
1000 g/kg (metric)

0.02406 dsm3/g-mole(metric)
384.8 dscf/lb-mole (English)



Vmn(std) =

Vw(std) =

13.6=
60 =

100 =

Total amount of particulate matter collected, mg.
Dry gas meter correction factor.

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

Total dry moles of exhaust gas/Kg of dry wood burned.
Percent of proportional sampling rate.

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

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

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

Absolute average DGM temperature (see Figure 5-2), °K (°R).
Standard absolute temperature, 293°K (528°R).

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

Volume of gas sample measured by the dry gas meter, corrected to standard

conditions, dscm (dscf).

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

Wet wood weight,

Dry gas meter calibration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of CO5 (dry).
Assumed mole fraction of HC (ary);
=0,0088 for catalytic woodheaters

=0.0132 for noncatalytic woodheaters
=(,0080 for pellet fired woodheaters

Total sampling time, min.
Specific gravity of mercury.
Sec/min,

Conversion to percent.



MSH PARTICULATE SAMPLING TRAIN

L. 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.

2. Filter Holder
- A 3" or 4" standard M35 filter holder. A SS filter support with gasket.

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

4, 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.
5, Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.
6. Filter (Back Half) Holder

Same as front half 3" or 4" filter.

7. 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.
8. 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.






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: W1-110/SN 016409
Type: Electronic
Range: 0-1000 Ib.



Capacity:
Resolution:
Accuracy:

Fuel Balance Scale

1000 Ib.
0.1 Ib.
+0.1%

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 meler is:
Manufacturer:
Model:
Type:
Resolution:
Ranges:

Accuracy:

Delmhorst Instrument Co.

RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Electrical Resistance

+0.1% moisture

6-11%, 11-25%, 25-80%

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 j)robe and #496 insulated pins

The backup moisture meter:
Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution; 10.1% moisture
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% 11.0%
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 againsi a calibration block.



10.

I1.

12,

13.

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

The temperatures are monitored with Type K thermocouples. Each thermocouple's

calibration is checked prior to use.
The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58

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

temperature are sealed at the point of entry with sealant.

Draft Gauge

Manufacturer; Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: 40.001" water (readability)
Anemometer

Manufacturer: Dwyer

Model: 480. Vaneometer/SN S 222 D

Range: . 0-400 FPM

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

Manufacturer: Bacharach

Model: : SAC

Type: Sling Psychrometer

Range: Wet Bulb: 30-110 °F

Dry Bulb: 30-110 °F

Resolution: +1 °F

Accuracy: 1 °F
Barometer

Manufacturer: Princo Instruments, Inc.

Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: 40.01" when calibrated and installed as per the

manufacturer's written operating instructions.

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

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO injection rotameter (Tr), pressure
(inches HyO) at the 8O, injection rotameter (Pr), SO injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SOy), 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

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

purchased coincide with ranges specified in MSH. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow 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 oqmbuslion gas is conditioned with a train that is a duplicate of a M5H train. It contains the

following components:
SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" M5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA M5H 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%.
CO; Analyzer
Horiba PIR 2000/SN 407069
The COy 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 frain, 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.



10.
1L
12.
13.
14.
15.
16.
17.
18.

19.

20.
21,
22.
23.
2.

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

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 to 1.5 SCFH.

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

Record the zero gas readings of the DVM 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 the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on cach analyzer. Repeat until all three analyzers are spanned properly.

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

Turn off the span gas at the cylinder.

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

Insert the probe in the stack.

Close the bypass valve on the pumps.
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.

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 (COy, Oy and CO) analyzer data and the SO,
analyzer data on Data Sheet #12.

c. Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

@»oA 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.



X ® N

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 analyzér's output and all other pertinent
information on Data Sheets #15.

Turn off the zero gas at the cylinder.

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

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

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

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

Turn off the span gas at the cylinder.

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

Determination of the Combustion Gas Train's Response Time

1.

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response

time during the "charcoal phase" of a test burn so that CO levels are relatively stable.

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

b.  Zero the CO analyzer using ambient air.

G Calibrate the CO analyzer.,

d. Insert the probe for the combustion gas analyzer train in the stack.
Sample flue gas until a stable reading is obtained.

Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

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

h. Continue observing the stop watch and DVM. Record the time when the

analyzer's output equals zero (0.000 v).
i. Repeat steps d-h 2 or 3 times to verify results,



E. Calibration and Audit Procedures for the Combustion Gas 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 Rcspomc (% or ppm) 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer ta Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TRACER GAS (S0O9) EQUIPMENT

1. 80, Injection Probe

A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings, The loop is inserted in the stack at 9.5 +£0.5 ft above the top of the scale,

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

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

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



5. 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.

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.

7. 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.

8. 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.
9. Filter
A standard EPA M5H 3" or 4" filter.
10, 80y 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 manufacturei"s calibration curves.

11.  Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A. Pretest Preparation and Checks and Audit Procedures
1, Clean the probe with a brush. After cleaning, seal the end of the probe.

Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
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 ¢lean the impingers.

4, Change the filter.



5. Turn on the pump.

6. Perform 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 SO;
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 w}nen 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.

10 s
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Monitor the SO, concentrations in the stack and stack gas flow rates in order to
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafter, record the SO analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO, injection rate (cc/min) and static pressure
on Data Sheets #2 and #12. '

Post Test Checks and Audit (Zero/Span) Procedures

1.

® N wm s wN

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.

Bypassl 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.

3I

Zero and calibrate the SO analyzer.
Prepare and leak check the tracer gas train as per A above.

Insert the probo in the stack which contains flue gas and SOy concentrations in the

ranges normally encountered during wood stove testing.

11



8.

Sample flue gas with 502 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 DVMIand starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO levels begin to decline.

Continue observing the stop watch and DVM Record the time when the SO, analyzer's

output equals zero (0.000 v.).
Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (S09) 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 longést 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" (ndminally). 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 ba}sis.
% moisture (dry basis) = 1 - dried we‘:lght *100
wet weight
H. Calculate the density.
Density (g/ cc) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A, When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove,

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 1b. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited. -

E. Close door.,

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H Remove all material from the firebox after two or more hours of burning on high, Obtain the dry
empty stove weight and record on Data Sheet #8.

L. Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin,

J As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin,

14



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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