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Unit name and model number: F 50 TL
Type of unit: Wood Heater

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

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

Observers: None
Date Received: 5-2010 Aged:7/5/2010 Dates Tested: 8/26-31/2010

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
Armando Vedoy

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

Temporary Storage at LoKee

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

Permanent Storage

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

WARNING

SEALED EPA TEST UNIT

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

JOTUL NORTH AMERICA
F 50 TL

vii



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

LOKK

August 26, 2010

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:F 50 TL

If you have any questions please feel free to call.

Sincere_ly_,

C&“"J Z/'\)mzAf* Z‘:.

-.
Chip Wadington (2 )
Owner



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

August 26, 2010

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 August 26, 2010 at 10:00 am PST, John Dupree 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: F 50 TL

If you have any questions please feel free to call.

Sincerely,

Chp W.J@(”

Chip Wadington
Owner



Model: Jotul F 50 TL

13.29 feet

8.46 feet — P

FLOW RATE
MEASUREMENT

—’\\\\

COLLAR

HEIGHT AT

32 inchies \

Date: 08/26/10
., 14.46 feet
{\\&5\\\\\‘\\
NN
N\
Q\\';\”\\‘\\\\:\
\\y\\w
\k\
;\; """" \\\\
N \\
\ \
< 9.13 feet
[s02 INJECTION |
;s —————————— 8.13 feet
PARTICULATE
SAMPLE
6 inches
DRAFT
GAUGE

PLATFORM SCALE




AGING DATA SHEET

UNIT: Ol DATE: =5+ 'O
Hr# | DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
e A | 1 2

1 [2smlioow | (08 | LRY 26

2 )/ Nop | 33) | S0 27

3 /) )20 189 | 30 28

4 // 1200 | 31Y S35 29

5 / Mo [ 7493 | 93y 30

6 i /500 | 1gx | 32 31

7 1/ Juo | 1Y | 241 32

8 ¢ o | 1L | 251 33

9 |[-bL-o|jod | 279 | 429 34

10 12 | 1o 814 (A9 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:




(N

Data Summary




Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F50TL
Stove Type> 1=cat,

2=noncat, 3=pellet: 2

Laboratory Name: LoKee Testing

Laboratory Contact: CHIP WADINGTON

Telephone no.:
Test Dates:

Test Methods Used

360-897-9685

8/26-31/2010

Method 28/Other: 28
Sampling Method: S5H
Burn Emission Heat Witd Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 2.84
2 0.970 3.1 11696
4 1.187 2.54 13951
3 1.649 3.10 19884
1 2.730 277 32919
NA
NA
NA
5 1.24 3.34 14952
34
@
32 |-
3 L
£
=]
9 28 —
3]
o
w
.5 2 6 -
B 2
=
(]
24 |
22
2 1 | | 1
0.5 1 1.5 2 25
Dry Burn Rate (kg/hr)




Y6°ELT T8 | ST8TT | 0L'TET | 60881 xy/3
LT O] 91'0€ | Z¥'8€l | ZI'10T | 1€€61 3Y/3 00
:SUOISSIWI Sex) YIe)S SAY
6l'L % QIMISIOIA] BAY
L6 LT0 L0'T 8¢'1 A % 0D 3AY
- - - - - % CO 3AY
L0O9 60°6 ¥6'9 6S°S 19°S % 0D 3AY
S£5) Yor)S ISBIdAY
- - - - - oney [onyg 03 A1y
L9991 | 91S91 | €¥191 | #20°Ll | 6SL91 % (S1SBq 19M) [oN] 1S3
8SH'9T | S6T91 | L6891 | 9czL1 | ZioLl % (s1seq 1oMm) [oN] 359301
66L° 11 | vE¥'T1 | 61T€1 | svEeEl | 61T€l % (s1seq 39M) BUITpUT]
: U0 INISIOTA] [oNng
vT'1 €L'C 6791 LST'T L60 Iy/33] (41p) 1y/3y 93BISAY
:$9)ey wing [ong
TTS6V1 | L'T88TE | #8861 | €1S6€l | 9°ZELIl | wNId :0mepq vda) mding jeaq
118S LE6O’ 6LTE 0L6Y S99L" | yoreo 1e101 pammyde)) SSeIAl [e10]
v'ST 'SP 9°8C L0€ 8°G¢ [€103 JO % yoe) J[eH JuoI]
0L'T 080 88'1 61'C 0T’€ :3y/sureIs 10}08,] SUOISSTIIF
vE'€ LIC 01°¢ ¥$'T 1I'g IU/surerd 218y SUOISSTW
6980 S9¢0’ CSLO 08L0° eelr :Josp/sureisd “UOTJBIUSOUO0))
:SUOISSIWY dje[ndijIe g
S b4 I € ¥ z # NOd

L 05 d :[9POJAl — BOHUWIY YHON [MjOf JFu[)

AIVININOS VIV




43 94! SHT 0€€ SOt ur swrn] umg

S'LI v'LT Lk 691 v'LT sqJ [ong 191

6'St L€y S'ey v'Ey 0¥ sq[ (Surppuny our) [ong 3831 i

£y Ty L€ 0¥ 8¢ sqJ WYSIA pag [e0D

- - - - - cWIo/w3 (stseq A1p) AIsua(g
JUIL], WIng PUe JYSOA [P0

0 0 0 0 0 0 0 0 038/ AJ10012 A ITY

0'6S 0'Ch 0T S'vh 0°9% H% AyIprump 2ATe[Y

SS'1 68'1 0€'1 0TI SE'l OCH % SINISIOJA] JUSIqUIY

v 638 vL 1 vl do omjerodwia 7, 95e10AY

LO0€ 76'6C 90°0¢ 00°0€ 00°0€ 3H ‘uI Ijaworeq a5evIaAY
ﬁﬂOEo.-_}:ﬁ .-OQENH—U 1S9 ],

1'89- 966~ €18 G811~ | 9611~ do a3uey) smyeradwa ]

80€ 61% €5€ LOE v6T do wonog

0¥ 019 9% L8E €LE do SpIS W8T

9LE 454 68¢€ 61¢€ €EE do yoedq

69% $69 6€S 8t (1134 do opIS PoI

8¢ 861 €6€ 6C€ 443 do dor

- - 4 o * do Iosnquio)) JnATeIRD

- - - - - do Krepuooag

- § g . 2 do X0qaIT]

LST LSY LOE SHeT eTT do sep) yoelg
SaIN)BIadWId |, 95BIIAY

001 001 001 001 001 001 001 001 % agde1oAy Ajljeuontodord

0t0'"- LSO~ 840~ 0%0'- 8€0'- OCH u (oness) yeiq

LTY'S E1E€01 | 9L¥01 Sy'L 881°L WJosp sep) Jooel],

06'8 €€SI 19°01 LE'] LO'L WJosp N Vdd
3)eY MO[] Sex) YIv)S DAY

S I € 4 Z # NN

1L 0S J ‘[SPON — BOLISWY YLON [mof :3rup)







TABLE 1 - - RAW DATA

CLIENT : Jotul TEST No. : 2
MODEL Top Load DATE 26:Aug-19*1** * e e dede de ke ek
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CO CcO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM
0 3.500 0.150 77 1.12 3.50 450
5 5.000 0.470 78 0.42 7.20 250
10 7.745 0.160 78 0.39 2.10 425
15 9.362 0.16C 79 0.32 2.40 425
20 10.986 0.16C 79 0.37 2.80 425
25 12.609 0.14C 79 0.42 3.00 450
30 14.142 0.140 79 0.52 2.90 450
35 15.676 0.16C 79 0.46 7.50 425
40 17.299 0.14¢ 79 0.53 6.00 450
45 18.832 0.271 79 0.35 8.60 375
50 20.671 0.18 79 0.24 8.60 400
55 22.346 0.1 79 0.27 8.10 400
60 24.121 0.1 79 0.30 8.00 400
65 25.845 0.181 79 0.32 8.20 400
70 27.570 0.1¢ 79 0.36 7.70 400
75 29.294 0.180 79 0.42 7.50 400
80 31.019 0.210 79 0.37 8.30 375
85 32.858 0.210 79 0.36 8.40 375
90 34.698 0.210 79 0.30 8.60 375
95 36.537 0.240 79 0.12 9.70 350
100 38.507 0.210 79 0.15 9.70 375
105 40.347 0.160 79 0.10 9.70 400
110 42.071 0.180 79 0.13 10.30 400
115 43.7956 0.180 79 0.06 11.00 400
120 45,520 0.180 79 0.04 11.60 400
125 47.245 0.180 79 0.04 11.10 400
130 48.909 0.180 80 0.04 11.20 400
135 50.700 0.160 80 0.17 8.90 425
140 52.330 0.121 80 0.52 7.00 500
145 53.715 ) 80 0.72 6.60 525
150 55.034 80 0.84 6.50 550
155 56.294 ).100 20 0.87 6.60 550
160 57.553 0.100 80 1.09 6.30 550
165 58.813 0.100 80 1.17 6.20 550
170 60.072 0.100 80 1.22 6.00 550

175 61.331 0.100 80 1.26 5.90 550



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
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405

62.591
63.850
65.110
66.369
67.628
68.948
70.267
71.526
72.786
74.045
75.304
76.564
77.829
78.978
80.086
81.241
82.500
83.760
85.079
86.398
87.718
89.037
90.356
91.675
92.995
94.314
95.633
96.953
98.272
99.591
100.851
102.110
103.369
104.629
105.868
107.148
108.407
109.666
110.926
112.185
113.445
114.704
115.963
1225
118.482
119.742

0.100
0.100
0.100
0.100
0.110
0.110
0.100
0.100
0.100
0.100
0.100
0.100
0.080
0.070
0.080
0.100
0.100
0.110
0.110
0.110
0.11C
0.110
0.110
0.110
0.111

0.110
0.110
0.110
0.110
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.10¢
0,101

0.101

0.100
0.10

0.100
0.10

80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
60
80
80

1.51
1.80
2.02
2.13
2.19
1.82
2.02
2.09
2.13
2.14
2.13
2.05
2.02
1.96
1.95
2.03
1.93
2.02
1.97
1.57
1.73
1.67
1.70
1.49
1.64
1.82
1.96
1.73
1.75
1.86
1.95
1.93
2.01
2.05
2.15
2.38
2.47
2.58
2.64
2.57
2.22
2.16
1.97
2.09
2.09
2.03

5.30
5.10
4.80
4.80
4.80
5.20
5.10
5.00
4.70
4.70
4.60
4.70
4.70
4.70
4.70
4.60
4.50
4.10
4.00
4.40
4.30
4.30
4.30
4.70
4.60
4.60
4.30
3.90
3.90
4.00
4.00
4.00
3.90
3.90
3.80
3.70
3.60
3.70
3.70
3.70
3.80
3.70
3.60
3.40
3.40
3.30

550
550
550
550
525
525
550
550
550
550
550
550
600
625
600
550
550
525
525
525
525
525
525
525
525
925
525
525
525
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550
550



TABLE 2---RAW DATA

CLIENT :  Jotul TEST No. 2

MODEL. Top Load DATE: 26-Aug-10

METER CAL. Wt. WOOD

FACTOR (Y) ------- 0.916 BURNED(LB, ------- 17.4 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ------- 30 inHg  MOISTURE § ------- 16.759 %

LEAK RATE Wt. PART.

POST (Lp) --—-- 0.011 cfm COLLECTED ------- 0.7665 g

WATER METER

VOL. (Vic) - 172 MI VOLUME Vm ------- 116.242 mcf
TEST HC MOLE

TIME (MIN) - 405 min FRACTION = ==-eem- 0.0132



TABLE 3 ---- FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 2

MODEL: Top Load DATE: 26-Aug-10

e e e e e e e e e ok e ok o e ok o e o ok ok o e e o o 1ok e o o o e Ak e ok o o ek ok o ok el ik e o e e ek e el e de e e e e e e e e e el e re e b ok e e e e deodes

AVG DELTA AVG PRCNT

H s 0.13 in H20 CO me———— 1.32
AVG METER AVG PRCNT
TEMP. Tm e 80 deg CO2 W - 5.61
AVG PPM AVG BAL

57— 496 PPN CO2/CO 4.24

%

%

%



TABLE 4 - CALCULATIONS

CLIENT :  Jotul TEST No. 2
MODEL: Top Load DATE: 26-Aug-10
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 104.51 dscf FLOW Qsd = === 424.491  dscf/Hr
&
7.07  dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 8.096 scf CONCTRT.C s --—--- 0.0073  g/dscf
PRCNT PARTC.EMISS.
MSTR Bws =~ -=--mn- 7.19 % RATE E e 3.1 a/Hr
BURN MOLES OF GAS
RATE BR - 0.97 Kg/l'lr  PER Lb WOOD Nt ---- 0.51 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE 188.09 g/Hi RATE =~ == 3.20 g/Kgdry

¢ fuel
193.31 g/Kgdry
fuel



TABLE 5 - - PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 2
MODEL: Top Load DATE: 26-Aug-10
Fekdkhdkk kA d kd kA hh kA kR Ak h kA kAR hh ARk d bk kL k AR e e e vk e de e e o o e e e e e o e e e e o e e e ol o e o e i e i e e sl e e e e e e e e e el de e e de ey
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vi PR AVERAGE

5 609.3 98 100

10 619.4 100

15 619.2 100

20 621.3 100

25 620.9 100

30 621.0 100

35 521.4 100

40 620.¢ 100

45 621.0 100

50 620).¢ 100

55 82 100

60 621.: 100

65 620.6 100

70 621.2 100

75 620.8 100

80 621.2 100

85 620.9 100

90 621.7 100

95 620.¢ 100

100 620.8 100

105 621.2 100

110 620.8 100

1156 621.2 100

120 620.8 100

125 621.2 100

130 620.: 100

135 622.: 100

140 BZ22 ! 100

145 622.; 100

150 622. 100

156 622.6 100

160 62 100

165 622 100

170 62: 100

175 622 100

180 62 100



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
316
320
325
330
335
340
346
350
355
360
365
370
375
380

20F
Jod

380
395
400
405

622.1
622.6
622.1
622.1
622.6
622.1
622.1
622.6
622.1
6221
622.6
625.1
619.3
6221
622.6
622.1
622.6
6221
622.1
622.6
622.1
622 .1
6221
622.6
622.1
622.1
622.6
622.1
622.1
622.6
G22.
622.1
622.6
622.1
622.6
622.1
622.1
622.6
622.1
622.6
622.1
622.1
6272.6
622.1

622

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



CONPU =R INPUT DATA SHEET #1

Client: _ s AL
Address: ")/ ‘{ /) /:_f_;-_' s
e Grorharen
Phone: _ 1~300 - —’)qﬁ“““;i_
Run No.: §* 4 Date of Tc b o
Model No.:____ /o0 ;ﬁ,{;pzf-\_c:.v' oasl

Non Cat

D Cat

Stove Type:

e
Dry Gas Meter Y Factor:__* _1_] W
(0.000) (Data Sheet #2)

Dry Gax
( 0.000) (Data Sheet #2)

e </ &
Stack Flow: 7 ! Q

; Meter Volume: e

M Flme i dag

o f“‘ 5 (afem

ME OY4IE

b Fax:
20, =240/  BurnRate: ! CHB
B g min [Jmin-1.25 []fan
[] Pellet [11.25-1.0 [Imax___ [Tinsert

Post Leak Rate: ¥ Ol cfm Time:

HO3  min.

(.000) (Data Sheet #2) (000) (Data Sheet #2)
116, 742 of
dscfm AH__ ’32 in. H,O

(00.000) (Data Sheet #2)

(.000) (Data Sheet #2)

Maximurm Vac.: 5: (> Barometric Pressure: 3 Q. OO in. Hg
(0.0) (Data Sheet #2) B (00.00) (Data Sheet #2)
HoO Captured:_____ \_ij 9 g
).0) (Dde ‘Sheet #3)
Fron! Falf Catch % Of Total" Lg g %  Total Particulate Catch: ~v)“’{°‘§ g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gac Moisture: _ _ [ I ﬂ “]C‘ %
(02.000) (Dala Sheet #7)
Particulale Emission: N \ \3 3 gr/dscf
(0.0000) (Dala Sheet #7)
Relative Humidity: 4 (ﬂ () %RH Ambient Moisture: l . 3 5 % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8) :
L i
Preburr: Fuel Wt.:_ T Uy L |bs. Coal Bed Wt.::5 ‘ Ibs. Test Fuel Wt.: I—?’
(70.0) (Data Sheet #8) (00.0) (Data sheet #8) +(00.0) (Data sheet #8)
Heat Output (EPA Default):_ o f [7?) Z {a BTU/hr
(00,000,0) (Data Shee! #8)
Kindling Fuel % Moisture (wet): __f :__ _ | % Pretest Fuel % Moisture (wet): H @) lZ %
(U0.000) (Data Sheet #10) (00.000) (Data Sheet #10)
Tesl Fuel % Moisture (dry):__ £~ | 7 - __% Test Fuel % Moisture (wet): 1(9 {)S [ %
(C0.C00) (Data Sheet #10 [wooo stove or #11 [pellet stove])
Fue her Healing Value (dry):_ A /f-) BTU/Ib
(0000) (Dala Sheet #11) ’ .
Stack Static Pressure: o e A 03 % in. H,O
(+/-.000) (Dala Sheet #12)
. ) == G
Average Ambient Temperature:__ _ ___°F Stove Temperature Change: — 4 °F
(C0) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)
- gt JO7 Peter
| £V ",‘ ) o
g R | 7 ‘Tfﬂﬂp SL(O



ME
UNI
Met

Lealk

- Box:

cJutol TTL

sH

{ :: " Hg

Inject 502 @ 100 cc/min.

~_RUN:

Y Factor:_»* “ 'kf/"

R BOX DATA SHEET PAGE # 2

2

Page:

. § el
checks; /5 " Hg @)%/’ __cfm
‘__J

@__ > [ cfm

Nozzle: Probe

1of¥

@ 3/8" od

pATE : K= 2~ 2010

" Hg @
"Hg @_____ cfm

Initial Volume: | ST

cfm

ROTC: PRESS: |, | & SAMPLING RATIO: DT, 9 BP: 30,00

[ | | METER SAI ii-j_liE STACK [ DELTA [METER| SO2 [ROTO[PUMP
[MIN| TIME |  READING _MDCF DSCFM | H | TEMP | PPM | TEMP | VACC
| 0 110353 S —— [7.7242. 1,15 |77 [450]77 [2:0
*l Hu |5 .00 — 0% |97 {7 250 | 1§ [30
ClHgoaaYs |0 1B R 6 |18 [42S] 78] 2D
[P o930 |90 -4 [Ble | L] D% 1425179 (2D
D1 s liogagl Voo ibl 18000 | | 29 1YZs 1% (2D
P L0122 CeA 1o T3 104 179 1450174 2,
R I I AT 0 D PSP B Do T M Y0 4 A Bl E R KK P
hed /S L [ e [ B 171 1423|719 26
(01 o 1 2za9 |9 a3 Y 19 [4solE he
kel 13,832 [1%:.552 [9,2551.21 174 [3)5] 19 o
> 20,0 o000 1D.60 [WIZ | A [Hoo [ 7™ 2.0
] O[22.390 |12, e [R.67 | 0% | 19 | 40019 |20
ROTO L&S | &t __' f’_JTALS: ,OL/IO""F] 335 qz_/L/ BP.: 30'00

s pdh ez Y e 1RGN |8 719 |Hoo [7a 20
P g s s |20 s RN A8 | D4 [Hoo [ 99]20
DL 5720 190, o861 8 179 T 9o 74 2.0
Loz nder e 19 [J¥ 99 [ el e
i - Tu N CYRPIE M CA Ll KT Ml T )
L e A7 7’:"':::'.J O |DL.BS% | 9ass.2) 7935199 | 20
|| o134.09¢ 134023 192552/ | 99 [215[ 19 [ 20
jd'%_' _______ | 5;7" i . ;; ﬁ,‘ﬂ{p 24 | 9 [ 3509 2
1 LTI, 60 ¢ ’\_ 119255 [v2/ | 94 [ 31579 |20
S ol Y0 20 140,03 [ 3.8 | A4 [do0 79 [20
O sl dz o] [HL o [se a8 [ 19 [doo 79 o
P ol U8 T H LN [ 19 [400]99 Do
- ~ o OTASTO O5 103¢ |9 4R [MAXVAGC = |
(Ot OTAS T 159 | 4,59 | [ |-




Injact S0* @ 100 ce/min. ‘Nozzle 1 Probe @ 3/8" od
[ROTO: PRESS: |, |- SAMPLING RATIO: QL +1 BP: 30,00 )
“ PUMP

YT ‘"’_}‘3 ! 5 _L)CI i X .'J ( vy { L? rtq 4 3 )D %b ﬁ) o 2’b
e Sy L1 G2E | U1, 18| k.s99 ]l | 8o |szs 20

. METER " -
MIN| TIME | READING . |  MDCF DSCFM H TEMP | PPM | TEMP | VACC
[0 A ds, 520 |4, azp [R.610 [ 177 (400 | 75 12D
] 97243 |97, 24y [3.n 18 119 90019 120
130 e :._} 4, G LS L % L4 %I(DL", ;}8 %Q 1—{(_‘1*) 80 5

EE? SO 10
0] o le—s == &, 330 (09729 e | S [s0 Z0 ?O

" J
t[ g U}%;&”’J Lo Ay 16299 | 70 X | S50
|

VETER BOX DATA SHEET PAGE # 2 Page. 2 of 7

o I otul . T RUN: 2. DATE ; X = 26+~ 2@@

Moter Box:__ = H v Factor;__ ] 15 ‘

Leak checks: /'_'5/‘ " Hg @_tAP 1S efm : "Hg @_ cfm
s " Ho @ 0) _cfm — "Hg @ cfm

Initial Volume:__[1. 300

~ SAMPLE STACK DELTA [ METER| S02 |ROTO

_T-,".-..)._"7OO X050 L | 30 [H75180 |20 |

2 a.)c--~ )JJ

)| 5% MY ol 15 b:bﬁﬁ r” 80 61—5 20 [0

.

'_{r_ _ e * (,) “C; ; 1 | “- _ é’:-‘ﬂ)')t‘{ (ﬂl ?_wfcf I'O &) SS‘U 80 2"{:)
g 56,294 [L2gal.lo |30 |6

sk
~
<

F
AN 1Y

1,553 |5 .553 ] .29 0 | D [550

L
b
~
\_
\

sia 2L w3 [ 6299 o | 38 50
J 2 |0, 012 1249 | .10 | @D | 550
200Gl 331 o v |6 |,

) FRESS: ~ TOTALS[Si5 {2 L"%_ qjé% 5?
13354 59 |2 551 [(gzga | 10| 40 [550 .

{x:““-;
e~
(.lAB [
)%
e P

R
s

i (53,998 L ivs [Lswal 1y SO IS7y

@%@@mwgaégw
&

P02 |70 [Geaq o [0 10
DL SUe [T U1 2] 10 |30 Jasu 2:0

o2 8e [ TH, [ z4d [ 10| 50 550 (%6 2.0
20|t oS N, O4S [6za% ] j0] %0 =50 [ sh Do
25 5,304 |75 504 16231 | o | %0 Issulge o
t :7 23 SGY " _ J‘/ C.o?-ffjf v 10 %O 65(3 &) 2D
OTALS 9,01% % | 12z | 9o [MAXVACG="

I ALCUFL] 1 _JGTALS: ILL GG 2095|1912 |AVe BP:




VIETER BOX DATA SHEET PAGE # 2 Page: 3 of Y |
ONIT: et TL  pun: & DATE: 3~ U»2010
Meter Box: 5}"/ Y Factor: \C'H(a
Leak checks: /5 "Hg @_ 005 cfm "Hg @ cfm
_ /S "Hg @_' 2l cfm "Hg @ cfm

Inject SO @ 100 ce/min. Noz-le: Probe @ 3/8" od Initial Volume:__/s S0
ROTO: PRESS: 4 |6 SAMPLING RATIO: )¢, 2 BP: 30 0O

| METER SAMPLE STACK |[DELTA[METER| SO2 [ROTO[PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
201 14351772, 323 17. 27 5,719 1,03 [ 30 [ Lo [B0 |20
2 o |28 9% 174,18 |8 s3] 03|00 | 2SR [J0
20| )5 | 50, 08l | R0.0%b SSMY L |0 [ «ol80 o
0 o [ R (2] @9 |10 [0 | S50[S0 |20
|20 55 |92, Sou ‘_/;a v [Czga [0 a0 [ss0]40 [20
o3IO [ AL 16599 |4 [ R lozs| g0 2.0
20 51%5.019 125019 |Lsas« ], 1/ |30 Ises | |do
5 [2L.39s |3l ok |Csag | i | 8o [szsTso |2
LN (9% 16s99 il (30 |s2S (30 |20
= o 9105y W0 3o A L &0 [Sas (% D
290 75 190,35t |90 5l [L.599 [ U [B0 [325]% (20
® 19 s |9 s | bsaa] 180 |ses]so [2p
ROTO PRESS: | 45 OTALS: -75 I%ﬁ_ }‘ 2.D quD BP.: 30. 156
399 sy ﬁ’z 995 1972995 g9 |1 | R0 (525190 [20
Sos_i / 3 Y C‘-';f.f- 3 | L[ (J‘SG]_C( i {[ 8(;) 325|196 |2.¢
Y s 98 .03 192,037 1689 [ I | s0[szs solzo
P 20 196,957 frc'.o 133 |6.579 |l [ RO |525]30 |20
| 25198.292 198, 2721Gs99 |\ [0 [S25]0 [20
_{ff_,j[._gr;u 99.59) CJ 59) 16,299 (.10 [0 |ssol%0 |zo
30| S low. %S 00 3551 [ 299 | .16 20 |550|30 2.0
_ffbi (o |foz-1lo 107 1io0 | L.299] ;10| B0 |SS50 (R0 |20
U5 103368 |l 9] 0zaa [ o %0 550 L 26
Pl cp ot | dot g | Lead [, 1o o [ss0 (8 [
IS /09 B8 |10 468 | 6299 [0 | Ko |ssol ' (20
L 00 I4E et 48 [C2aa [ o] D [856] s [R0
I TOTALS: 1, 0%3 1‘25 e MAX VACC =
TOTAL Cu Ft. AVG. BP:

~ JOTALS:

[52. 970

245




METER BOX DATA SHEET PAGE # 2

Page:

4ofL/

UNIT : TSotol TL RUN : i DATE : - 2(r 2010
Meter Box__ = [ Y Factor__( T
Leak checks: /S " Hg @ 095 cfm "Hg @ cfm
/S "Hg @ 1l cfm "Hg @_____ cfm

Inject SO? @ 100 cc/min. Nozzle:Probe @ 3/8" od Initial Volume:__ /- 5S¢
ROTO: PRESS: || 3 SAMPLING RATIO: M\ : 1 BP: 30, 0O

| METER SAMPLE STACK | DELTA |METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H | TEMP | PPM | TEMP | VACC
30| a5 | (D&, 404 | 108 Ho| 231 | 1D | B |S50 |20 o
1385|109 LUL {109, UL Lizag |, 10 | RO | 5335080 |Fo
0] g 110,92 | 10,92 | 299 1,10 | 8D 1550 |&D |26
WS | 25 | 112.18S 117215 |6.299 | 10| g0 158080 (26
80| S5 113,945 |17, 44956292 |, 10 | D |SO |8 |20
3851 pps| 19 e (114204 (6299 | A 10] %0 [550 (80 |20
¥01 55 | 1S LD 119,95 |29a [0 | & [550 |80 (20
Tf’i_;‘) 7. 223 [ (17123 | 6297 |.10 | &) |55D |80 |20
W s | 8 Y2 T . 434 L2aa |0 [ ]D | 550]%0 [0
Lo T TG 42 16299 [ b | SO | SSO| U |20
ke L2990 [(1,0)[(300)
415 | et T e
ROTO PRESS: ~TOTALS: BP.
-;20i a
425 |
430
435 | -
0
[ 445 o
T
Lo
450 |
8% | 299.3% &30
) 1074
a7 | |

TOTALS: oy |MAXVACC= 3,

_LO—NL Cu Ft.E 10,247 B FOTALS:| ], |%% i 132 ’Sqé\f\ve-. BP:2 (v x)

\

ol



WOODSTOVE DATA SHEET 2A

l#’?r::ehﬂ_;(v{:;fu;g{ T—Lil'imei ‘Vﬁ;li-lurr:;e 2 Dgrt;?‘i"ﬂ’v:’gﬁupage: Tim1e ' o {folume
T s s Jhas
[, 51D L [72s . 1\I8S L 7159
:2 BN ::OA 125 ::: 0% " Lesh
HRYE e cY L Llss Tl 289
T TTolaa Tl Thee
Lz L .335 : )2s9 1159
S e Rl D TR W N -2 B B I X
3§ / 3% 155 i .-"_1?.2‘3“‘:1 275 . 1131‘:1 395 5 ].ZSCF
e 0 s g U 2sd
45 f /3535 165 | 254 285 E ]-"51-6\' 405 :r ]\254'
50 ! ! é L‘» 170 i ,‘:_I_ﬁﬁ;‘ 290 i }3\C1 410 E
55 925 175 1 25 295 . l 39 415
AT T B T N
70 L 12 190 /5’1’; | 310 ; 1311 425i
AT M - . T
80 . l* :i,; 200 ; j.';-_—;ﬁw 320 E )Blo] - E
i RS 2. 2549 b2 e
Tl 39 T s
| 3*5‘ L [.3]4 L [259 490,
it 289 ol bt
10—l {} N} 225 Z'}J) 345 : I ZSCi - 5
"_104_* ; ) 1 230 L 2:;_] 350 :I L L5 o E
e lAE sy Sl
725 1259 L 1,259 " 1




BARTICULATE CATCH / MOISTURE DATA SHEET # 3

uNiT: St RUN: 2 DATE: ¥-2L-l0
| SCALE |  WEIGHT
| scALE cHeck| LEVEL ZEROED 295.0 g X5.0
" INITIAL : 4 i 590.0 g &9, O
| FINAL : V \/ 885.0 g AUS )
l-lh:IPINGER #1 #2 #3 44
| FINAL WT 158% .0 &g 87,2 gal.o %18, 3
| INITIAL WT w2D. 5 | 5&D. 0 | 4833 953.5
werwrorams /277,77 | 172 P 24%
TotAL caTcH: | 12O GRAMS H0
FRONT HALF
- - peaker# | 121,
| FILTER # lals | DESC. ACETONE
| FINALWTg | « B2VO FINALWTg | /05.8171 9
INTIALWT g | \ S7 5 nmIALWT g | /05,700 |
NET WT g VI3 | NETWTg | 1119
‘voL. DESC.m{__ 7S
BACK HALF |
@Ez_ITIzR# 90 _T; -
EmaLwrg | RS | fiianl i
LiNTIALWT g | (AL 1 ) L7
{ NETWT g L
BEAKER # V2.7 | .4 |24 (30
| DESC. ACETONE | METHCHLOR HO H,0
EnALWTg [0 R3S 100, (L3 b.So13 |/0L. S6 7
INTALWT g | Z04. 015 5] 105, (33 30l 4289 | 10, S014
'%LEE_TWTQ W 23%¢ L O9BIl o Q7 28] oGl 132 |
\voL.oescml| 2% | 15 doo H |75+ X5 |




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

Date: §-1L- 09

Time: 1209

By :

s

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

Back Size: 8.2cm Lot No.:

Lot No. :

paTE. G709 |sY: _’L /# pate. U0 gy A DATE: _|BY:
FILTER FIRST SECOND THIRD
e WEIGHT TIME WEIGHT TIME WEIGHT TIME

191F | 0.blH5 0900 | 0- 6472 0920

192F | 0.6620 X! | 0.6 ™| 0qz

193F | 0.GG2/ 090z | 0.6%2% 0922

194F | 0. 656% 0907 | 6.6506% 0923

195F | 0. (0l 0707 | 0.6l 0T | 0952Y

196F |0 ¢(53% 0e0< | 0-6579 0923

197F | 0. 6600 0500 | 0.6b0] 0726

195F [ 6015 0907 | 06615 0927

199F | 0. 6575 090% | 0. 6534 10923

200F | 0. tote 1% 0607 | 0-Glel¥ 0929

191B | 52600 oUs | 0. Seol  |OA3D

192B | (2. 3597 09 0- 2599 0% 31

193B | 03594 oz | 0:-3593 | 0932

194B | 0- 2596 o9 | 0-%526 6933

195B | 0. 250 041 0 23571 09DY

196B | . 2620 0915 | O-26D]) |09%S

197B | 0-259% 0Gtb | 0.559% [0936

1988 | 0. B4 091 0. 5640 |093%

1998 | 0-202  [091% | p.3poT [0938

200B | 0.360S 01 | 0-36 095 |0939

Checlked by: bs -'{.A__/_g_..f ,é?*é_ Date: %K”OL? Time:_ ///[S

0

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME BY WB

DB

% RH




BEAKER TARE WEIGHTS DATA SHEET #4-2

[/ 0O

Into Dessicator:  Date: 2+ 7= 2.01Q Time : BYIQQ__
DATE:O-S- 1O By: {'Yf |pATE: X300 BY:Q;Q_ DATE: BY:
BEAKER FIRST SECOND i THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
126 | #73659 045 [0Sy 7L 1zio S
127 [o.03ve e |hd, 5953 [z 17/
128 1105, 60%0 _ [11v7 108,033 |52 |7 -2
129 | M q29Y 11 [in 4284 s [\
130 |10, 5014 4 | os. 5019 |f2a1q 1
13110l 4y39 190 o svyds [1205 |
132 o5 x91F [is! [os.3%2] [ T
133 _[106. 5026|1152 | 1ol SozF [N |7
134 o, 6330 [1S2 llon W [ty [
135 [1oH. %925 s |lo«hsa2 ] [ 1ag |
136 [j0%, 0523 |15 (107 0829 [J22o
1 a{ oY, 124 Hq{_: ]D‘-{, 1o 2 22) ’
138|105, 2¥33 157 [1oS.a930 [1z22 [
19 o, 1290 ey o4, 1285 [n2a |7
10 110lo, G41(7 1 ok, 96t3 [R24]”
141 102,299 1200 [lo 1800 |122s |
142|103, %124, 120l W *t21 |rzaw |
143 _1)0%.9706 N1207 [loS.s70) |02y [
_._1-5_-1_“/0f 32%2 1209 (06,3779 [122% [
145 l/{; ??C}_L‘ 10|, 5195 224 4
146|161 9% 1w |0l 3V 1730 |
147 /00, 955%_ 120w |1pbos59_|123) |
146109, 356e J1257 1049560 [e32 |
149 o+ 5443 |100% | o7, s442 | 1233 |
150 mo N [tloa | J0b, oD [ 1239 [
BALAC E ROOM ENVIRONMENTALCONI ITIONS
DATE [ TIME | BY | WB | D5 | %RH
2K ) = | Cirs | 2 ri |3 [Checkedby: O Lo e
e ol oo | dy [N |05 Yo [Pater @eib-io U
e { ) Time : 13073




ah g = o8 ] ALl | arQ-g
3 oC N | ooRT [or-fz-%
= el O o091 [ kR
et oA YO | SSEO [or1z2-8

HY% ga Ag swil | orqg | Bumbom HY% ga Ag sun) | apeg wb:
_ . SNOLLIGNOD TV.NINNOYIANT WOOY I1VOS

‘gfohwme

i

ool 528] (breh™ | olaa |28 ReER!

ISV T2 B 24> 3

i) | 3jeqg Wb

Db T2 ]

Sul] | seq | # )4

/ / / | ]/

Q o PITRONL28 @IehR | P @ol|a] Tl
/ | %wﬁo iR Canky

n_mv_ bl [b2g]  hzR'[ WOl 2228 AR2" g

Ag | suny [a1eg| ybiom Ag | Ag Agq

ik [l BRSO O L9 [ 719¢ a0 ] C 4
S . \\.. i |
_ h B =1 7 | |
0| St 53 ES ™10 V| 2|32 €108 ai[ o [T [z g| 47
/ ~ — 1 ¢ /
faatf r : 1 s g "4 ; oy 7
2 R 5 (ST e I P | S RS R N T
- iy
/ el I L
2] &bl %23 (SeIE RO 2 [R[ aers ROl | O [mg] 7
¢ et \_..
j . ¥ ~ | i : \ :
)t be Rl el | OS2 iz cal| 7|00 B2 R]®
| A9 [oun TS| uBom | A9 [Suil [olea| wubem. | Aa | ewni |oea | WBeM | ARG | o | oma Tamees

A TR S ANG T TR A
S1HOISM INVLSNOD : €7 # 133HS V1vVd A0LSUOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From -2 2040 Through Sartorius A120S 37010004
100 <
wei_qﬁt w‘:a?gght w:ig ht 1\?;;\? Tech Date Time BDU?L % RH

(000 | toccoud | L9999 | (09494 Ciny | 22bl oY 72 |4
(00 0 ( | 4.9%9 | 949 |  09%G n 28001045 | 2 [ Yk
(O0-aux2 | 1D | ¢ oo . 0999 I 1228 | oo | Do |d¥
Jooxo | Jo.oooo | /. oo 09949 |OK [3~7 [09w] b |45
(o0 v | o002 | 999 | 1ol [ |25 120 70 [ 4
[00.cxof | 99469 | .9999 | 099 [ |37 | 330] % [47
J00.cvee | 9.999% | 49949 | 0994 %K 39 [1Hgp [0 |4
L00 2009 | o ow] | [ ooveo L099Y [y 13-10 (1200 | 20 [ ¢
Joo.vono | )0woof |, qaq ], 0%%a O 1311 [0%w | Lo [49

94,4 'ﬂﬁf Y1, Sanh - G494 - (366G P 2 11000 | 20 43
(00 o (0o | oo | L 049K [Chy (3N J0w | 97 |4
[00. o0 | 9.399% | oo JJood Ok |4-% [1430 70 [49

49, ; ; JO oo | | ) oo coEg (O | d-1o (3o |73 (9T
W)\ /O, cl:l?[ Joco ! . /] OO du [ 1932 7u YD
wo,:.-t.xt.-:s [0 2. | |ooog | lcxoo | 42z 1S3 77 (49
[0 o | EQeaaay | b owow 0999 o7 [4Y-2z | 3o |74 [ 47
fod. o | jocoan | | E oo NN G d 423 [ s [y | i
fOX) L QLRTL 9. e 9 I owo e | OO e‘i\ 42y [oF3 | (L% 43
/D2t | 64999 | 9999 | vjoxo  [A |42 [e930] 13 [ 4%
Wo. oo |9.9999 | hooo | L0999 @&, [F [0 [0 | ug
(oo a0 |10 7, | foovo | p999 %\ H-30 [ 1310 [ 18 |43
99, 0 | lieooz 10949 F2L| 0845|549
ZO? XK j{tqqqg 51 Of)’f \?q’qq % %’Eﬂ wﬁﬁ 18 |43
OO L) | 2O a0 | [ieon y (DO &P 3 | &
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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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BLANK PROCESSING DATA SHEET # 5
RUN: 2 DATE: 8-26-10

uNm: ool TL

BLANKS DONE :_/O~30-260F
BEAKER A B c
200 mi 75 ml DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA Dwfui“%:
LOT #2525 | LOT#03 594/ | Distiled
FINALWEIGHT [10%, 49009  [lob, 3077|100, 96¥0
TAREWEIGHT | L0%, 3995 [ /0l 306D | 166, Q44
NET WEIGHT L0014 -OOI‘{ 00D
TARE BEAKERS INTO DESC : TIME : D60 _DATE:_ /0 -70- o7
DATE ;{022 BY :C» DATE :Jo23 BY DATE : BY :
BEAKER | 1 STWT | TIME 2NDWT | TIME | 3RD WT | TIME
A
A llvggad | \Doo (lofé.mf& 1025}
B |l Boto | 110] (l&b,'id:i) 101%
C 1,939 | 102 Tcz,%tl ) J02.9 -
S AL
FINAL BEAKERS INTO DESC : TIME : oo DATE :_/0-2% 0
DATE /0% BY £+, DATE ;/b3D BY% DATE : BY :
BEAKER |1 STWT | TIME |2 NDWT | TIM 3 RD WT | TIME
A ISB ol [1020 108909 | Mol
B |lcb,3nd | N2Z oL, 3017 ibd)
¢ |obqu7s | 122 |pi.ausd 1622
TARE QC FINAL QC
DATE |[TIME _|BY |wB [pB [% DATE | TIME |BY |we |bB | %
o2 le2|Chy | 175 Yo g nwlch |~ |l 42
10-23| /00w | €l > Y [ 4y Jo 3 [loor N [ [43
¥,




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onir: Sotol T L RUN:_ &~ pATE:; 26~ 1O
BLANK CALCULATIONS
— 001 ge 200 mi= _Q000OF g/mi
Dicholoromethane : s0o1Y g+__15 m= _ ©0OOD |\ g/ml
Distilled Water : WOODlp  g+__200  mi= _s QOVON g/mi
FRONT HALF CATCH
FLTERS : 1 1A g (0000 gy= v 1LA] g
Total Catch # of Filters SBlank Value / Fifter
00
BEAKERS : _» | [{ ¥ g-_15  (ooomt gy o I3 g
Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : 2744 8
BACK HALF CATCH
FILTERS : __ L \J11% -] (0000 g1= _1O1%
Total Catch . # of Fllters 3 Blank Value / Filter 9
L
BEAKERS : - e
Acstone : \ B2 g-_125 (.Wq' g)= \ 1373 g
Total Catch ml Acetone Bgnk Value / ml Acetone
Extract:__{_Dble’S g-__75 (0000l gy= L OS5}/ g
Total Catch ml Dichlomma!hanat" 4 Blank Value / Dichloromethane
Qv o
Water : _» ’B'Zrti g- 3'7._5 f'wo|2 a)= . }qu
Total Catch ml Water Blank Value / Water _ ’
TOTAL BACK HALF CATCH ; «HA2( g
TOTAL CATCH : wir?

% FRONT HALF 15,8 &
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TEST DATA SHEET#8

unit: Jestol T RUN: __ C pATE : 3= o-2010
Test ChamberAereIoclty Start : C:é Stop CLA Avg.: QZS
Wot Bulb / Dry Bulb ' o
Pre : WB : *ﬁ DB : ’70 =_§L % RH.{5 % Ho0
Post : WB : L1 pB: 18 = 40 grul'l %Hm0

Averago "Hp % RH / jj H20

Empty Stove Weight (Ibs) :_AJ / 74 w/ stack & oil seal : Wet : AJ f/74 Dry G oD

Kindling Weight (Ibs) :  Paper:___ | wWood:__ 1,

Preburn Fuel Weight: ) e =+ ) | Total:__ 33 .6
Kmdlmg & Preburn Fuel Weight (wood on!y) (lbs) Total : LZ’O Z

Coal Bed Wt Range (Ibs) : H,% y :j) 5 Scale: 550 T e

Upper : .25 x fuel weight : Always round DOWN to nearest tenth 3 8,
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight :

Maximum Coal Bed Removal (Ibs) : (( i/j % _Sa )+2).25= » !
Upper Lower roul nearest ten

Test Fuel (.75" x 1.5" x 5" spacers ) = D.O pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
jLs o 9.4 | 540
4le4ll /é,—‘j 2 ﬂ'o "/Gro
i Test Fuel Weight: _| "] _ibs
Estimated Dry Burn Rate :
Ihd - (kg = ,10959) 60 _ G3 ka/hr
2.2046 L/ 05 ' |
'([;;M% .
Estimated BTU's/hr : (3 il = 11132, 6 gy
stimated BTWs/hr : 19,140 x —22- x —Lo= / BTU's/hr
EPA Default Efficiencies : Non-cat: 63 ) Cat: 72 Pellet: 78
\_._\’

395 - M9



WOOD STOVE OPERATING DATA BAGE #9.
Unit : \__TDTLU “TL. Run : /8 & Date: G- IS 010

FIRE STARTED:;___ © & 50
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
“iapt at start of preburn,
SECONDARY AIR : ALLA 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. In stove PR sec.
TEST:
DOOR wide open during loading @ min. ‘1(5 Iy
PRIMARY AIR : Opened full for first = min., then set to run settlng of / ) -
SECONDARY AIR : A f/ A CAT BYPASS : .}\)M
FAN:

ON @during warm-up . Con QN)/ OFF during preburn

ON AQFE’ first_ 3O minutes of test ON 5OFF balance of test run

Fan speed set at Lovo
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 : N ;/ A BRAND: N A
/

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either__ | 2. or__/ (_0 incheé.

1st warm up / pre-burn fuel charge (__/ 13 lbs.) addedat__ O ) OO
2nd warm up / pre-burn fuel charge ( / C'r'! __Ibs.) added at 08 | 3
3rd warm up / pre-burn fuel chafge ( ' 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 :

oty TC

TEST DATA SHEET #10

74

Calibration Check: 12.0% + or — 0.2%? _ N
Time Test F*el moisture reading taken : o 8!’}3

Run: Z

Date :g* 'Z[e’ ~Z 1O

No

°F  Temperature Correction Set? No

To obtain Wet from Dry :

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

pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
; 2waxg | K| 0 193 %9 | 1513
3
T [P 30 | 50 1%t | 15,2
5 [ 7% [P [ 2,2 [, 199 | Bowo
O | ex8 |F | mE 2.2 22l | 22.%
7 | 2'xafxg” [ P Ll &
8 2"x4['x8' ¥
9
10
"t TT | 195 [1.Y 1< | [€.0
e ; Tioa [%-O (-0 114
13 I Tl 299 290 253 23. 1
I T] 723 E 223 | 22,6
15 lywdulls”| — | 1.4 (%-9 L9/ 9.0
16 i# — | (ay 702 2(-O 20.2
L 1Z0.%
18
19 :
20 Spacers T 221 < 27. 0 27 5’ 27, 3
Key for Use :| K = Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : )T, 237 % 20, D % 20,133 %
Wet Moisture|% : /R, gy % )7, 0|2 % {(D..-—?Sd' %

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis



GAS DATA SHEET #12

weicHT,_550- | DATE: &~ 2 2016

(o

UNIT: Jotul  TL RUN: 7  PAGE: 1 oF 3
TIME |SCALE] FUEL |DROP] V. | ©0:z | V. = | V. | CO_[STATIC] SO:PPN]
O ) et S| A | — |10 2.5 .64z 16 ( 1.110 T2 |02 420
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g ’,)5' 5 I 1 s = ' '[ # J} : 0 O - ‘w{ Z HLS
Do -2 T 0B [2F [0l [T 6 .5%' jéj?’owfﬂ%
ol alis sl -2 7o Zol.evalia-3]-oue| Y2 |=0u7], tss
20960 G (5.5] BN | 29 [-6%9] (2 3]-o5d] -SZToU[]. U0
2G2S | U1 22| AS VS [ 129 | -04y | He | OYT| . HZ5
U2 —C NSNS -G |-247 | G-0 | 96e | 142 |-OSI] -S21-043] Lsn
DI OB (] HS KL |-t IS |-023] - 35S0/ 33S
20 —ElayNo2] G| .U B LUAST 1o 1027 | 74 10531 -Hon
a8 —7e02912.%] - & 1 526 w1 LHas T2y 1.025 | 3 1052l 2o
SUBTOTrf\_L whkdk **t*:-_ wrkedkk wkkkk Lt it t**:t whdRkd whkhkR ARk ok g. {‘;L{Q ik
WO 2|2 TUN7 2] € 1. %97 [30 [HG| 25 | -0z8] 20l 0353 -440
DTl g 1] -5 [-Z00] K2 7.2 [-030] 27 ’0%} o0
i i TN NTECY IR G IEEEN BEE) Nikel IV Y st IRV
=kl b6 oS S0l A s/ 1175 [oun | - Gzl=n54] -0 |
2 %0.5 102 -G | 22| SHIMFB] 121 |- -2 [H93]- 375
(2700 (599.8] 9] 53951 6Y G120 o3| 3064l 37s
Deqsta 2] 5 1A (%6 ['TAS] 19 [0/ —20|-ns5 |- 235
ST -5 2383 9 U105 -0l 1-12 Fosi. 50
ST I56.2 6 1] -G [ 2alT9a T a35Ti0a [-O3 | . (5 =05l |- 595
2051 6] 5 1391199 LS ] 10 -0 [ 15 [050] 400
(S 0 s L [ 021 45 1904 1.00% [ 10 12050 1100
."i:;iﬂ%?r Gl S THAS] LD .5%3] 96 .ol | 13 05/ -%00
: {\ Lid s Vo i ek el Fhdkkk Fkkdk Frdededr ; i e dw Ak : 3 L imi—l
| 5% 6] [ 5 TUGG[ 10, | 263[ 9] |00 06 %lsz,z./@o
999961 <S5 LU ([ 5319, [L00z |04 12054 |- 44
o ds ) | -9 Lyl [ 2A9] 9.5 TeoZ | o4 12057 | -4do
i Ef oIt | Y 4 %9 Oy U 10,5 o I+ 10501 .L75
G UST 2 L2 T A0 526132 [ os0 | 57 [2006 [ -500
;1”'“”5 i - 206k GG]-52Y DY [.020] A2)pls ;S
Nt 13 LR I R/ A B To) MY vl I v e
E ”:/: ?J!Z L s 205 G-l |-930] 13 09$ | .52 -0473 .50
f”/gﬁff*b %29l 21251 T[22y |- [0F L-09 [ 0% s5 0
L 02 S ] Uil 2 193 DY (75 1.3 120715506
e Al (79 6.0 [592%] % 1120 | L2705 520
i ,T—;’: :ia.f:i.(a 25l 2195359 PR\ 56 |29 2556
(S TAL Kk kkok dk kR e e ek e Ve v rdkdedeok, ek ik W vl i [T rory
i :F)_—L'{_X'I__ l".,-‘““ Hokdkkk hhddk ek i ekl kW **k**ﬂ ***i“* eI T TS Wk ]-gzg Rkdewi




GAS DATA SHEET #12

LB 20- O[O

weieHr, S90.( DATE:

i dotol TL RUN: 2 PAGE: < OF § |
TIME |SCALE| FUEL |[DROP| V. 2 V. Oz V. CO |STATIC| SO:
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ZERO / SPAN CHECK DATA SHEET #15-1

pate - D~ 20 - 21D1O Analyte: COg (15-1)

Unit : TJotol T L Run#: Z

Zero Cyl. #: A1LZTAC. %A conc.:  0.00 % CO: Cyl. Press. : H)10O _psi
Certified by : AR L QUIDE Date : _Oﬁ‘-l‘-h%l

Span Cyl. #: __ YRTIA0S  conc.: |2. L0 %CO, Cyl Press.: 13596 psi
Certified by : 2| R LI QLU DE Date: )~ /- O

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069
Range: 0-25.0 % CO; Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = £ 2.5% of 25.0 % CO2

= + 0.625 % CO.
Method 28 A = = .2 % of 25.0 % CO;

+ .05%CO;

PRE RUN Audit: by : G WE»\T&‘&\ Time: Q900 Temp: _ 14 °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

it Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | 000 | 00.0 | ooy oo |+ OLY PANNYS
SPANT g o | g | 10,20 |us 6 |68 | 12213 013 [.0S2

POST RUN Audit : by : > T T he Time: V135 VI35 temp: 4 °F

EI}DIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 o
oue et |, O4Y oY | A1TS
SPAN | /., ; : P
da.% |, 488 1220 | Hss | 8] 1203 |=, 060 1,240

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-2

Date:ﬁ - Z[ra ~2D10 Analyte: Oz (15-2)
Unit : Totol TL Run#: Z
Zero Cyl. #: J_Zpg’ﬂ)«: 3’ Pﬁ Conc. : 0.00 % O Cyl. Press. : H70 PSI

Certified by : AlR L @QUNTE

Date : QL?[ - / Q"OL/“

Span Cyl. #: _ 4‘&7‘30'5'

Certified by : A} R )1 Q»_{Q \ D

Analyzer : Make : TELEDYNE Model :

Range: 0-25.0 % O2
Flow: 1.5 SCFH

320 A

Conc. : lfl.fgo % O, Cyl. Press.: }390 psi
Date : H" /‘ 0-}

SN : 37400

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

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

PRE RUN Audit: by : (i L Lﬁiﬁ)@‘iﬂm Time : O7 9V _Temp:__ 14 °F
| AUDIT RESULTS

+ 0.625 % O3
+ .05% 0O,

Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0L ,LJO | = 01| -~ 021 T 082
4 : ]
SPAN — - e
126D .54 126 | 12-6 | 509 12.636 | L 036 | 414
POST RUN Audit : by : C. uﬁf@‘f\ Time: | 139 Temp: 1Y  <F
AUDIT RESULTS ‘
Point Expected Response Actual Response + Conc.
ZE# . Meter DVM % Meter DVM % Difference A %
R e
1400 Y 126 | 176 ] 505 1266 | 061|245

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

Zero % Difference = Act % m) - Exp %
Full Scale Value

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

X 100




ZERO / SPAN CHECK DATA SHEET #15-3

Date: 0~ Z(!? 2010 Analyte: CO (15-3)
Unit : MO‘f ol TL Run#: Z
Zero Cyl. # : iéﬁm(’ ?-A  Conc.:  0.00%CO Cyl. Press. : Y20 ps

Certified by : LR LI QUINE, Date: -1 9-O* £
Span Cyl. #: T HENA0S  conc.: | 4,90 %co Cyl Press.: (390 _Ppsi

Certified by : AR LEQUA Y= Date: /[~ /- 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 = 0.25% CO
Method 28 A = + .2 % of 10.0 % CO= .02 % CO

PRE RUN Audit : by : (s L/\/azM rh.) Time : 900 Temp : Y °F

%JUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO — i
00.0 | .000 | 00.0 §.) |, 00| . OOS L o0S |, o4
SPAN [, ; - y
49,0 [ 490 | 490 490 |, 440 | 4.9 NI NIE

POST RUN Audit: by : CL‘Z&@L\ Time : | 138 Temp : 1Y °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 000 | -, .. : :
- Co-v | 1o |, 005 LO05 . 048
Haq,0|. 490 40 | ~&.| .ued9 4.90 | nO0{ |, Ol

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date : &8~ /Z-CQ ol A5, Analyte: SO, (15-4)

unit:Sotul TL Run#: z

ZeroCyl.#: LOZTAC 2-F Conc.:  0.00ppmSO;  Cyl Press.: <20 Ps|
Certified by : AT K U@JJINL Date : 0‘4 "} C}'OL}

Span Cyl. #: 0@%’&0% Conc. : IZSO’ ppm SOz,  Cyl. Press. : 17 A ps|
Certified by : AR LIQUWIDE Date : O [~ 3200}

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

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

Flow: 1.6 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:C_-g_fj_Zﬁ;gi‘ﬁa Time: AL Temp: 14 °F

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

ZERO7000 [7.000 | 000 [0 [Lue | ),305 [,3085 | w52

POST RUN Audit : by :CWLZZ%‘?...\ Time: J /33 Temp:_ 1% oF
AUDIT RESULTS

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

ZERO 000 [ .000 | 00.0 [ ¢, |~ oz|~3, (%2 ~3,L%2 [ 197

"M 50.0].500]1250] 505 | s [ less.s | S 500 [v220

+ 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
Z. DATE :% “ 2(0" 2010

oniT Aotol TL RUN :

iy g 3 °F TIc#13__ (S oF
TIC#2 s °F Tic#14___ LY °F
TIC#3 (ML °F TiIc#15__ (L3 °F
TIC#4 g °F Tic#16___(o25 °F
TIC#5 Lotls oF Tic#17__ (0.1 oF
TIC#6 {20 °F Tic#18___L&.0 °F
TIC#7 L2 °F TIC # 19 °F
TIC#8 Lo oF T/C # 20 s, -
TIC#9 T °F TIC# 21 - oF
TIC #10 T °F  TIC#22 — oF
TIC # 11 N oF TIC#23 . oF
TIC #12 LY _oF TIC #24 — F

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

ZERO\ 4 __F Adito(\O °F ZERO_.|  °F Difference 00 %
sRANZUOJ-“I °F Adj. to2000.DF  SPANZ202),0 °F  Difference g;ﬁ %
Thermocouple Readout Pretest Linearity Check:

0 =00 o 20 =203 F 400 =40 o
600 LOOO o goo =_1999 1000 =_lo0o.0 o
1200 =]2000 °F 1400 13‘-’%"1% 1600 =1599.9 o
1800 =TI of 2000 -ZDDU 2000.0 °F

Sample Train Leak Check Pre Post _ v~
C-gas Train Leak Check Pre Post __ V
SO, Train Leak Check Pre Post __ V/
Static Gauge Zero Check Pre Post 51
Scale Check Pre : = = /0.0

Post; SLOU — 5500 = (0,0
Stack Cleaned Prior to Test Run : YES NO X '







TABLE 1 ----- RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL: Top Load DATE: 30-Aug-10
TIME METER DELTA METER  PERCENT PERCENT SO2
READING H TEMP. coO CcO2 COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM

0 197.000 0.150 75 1.22 4.20 500

5 198.500 0.950 75 0.50 8.20 200

10 202.276 0.190 75 0.33 2.80 450

15 203.960 0.170 75 0.52 2.90 475

20 205.556 0.130 75 0.60 4.20 550

25 206.934 0.190 75 0.38 7.50 450

30 208.618 0.270 75 0.31 10.10 375

35 210.639 0.270 76 0.21 11.60 375

40 212.667 0.240 76 0.69 11.70 400

45 214.568 0.310 77 0.20 12.00 350

50 216.749 0.310 77 0.13 10.40 350

55 218.929 0.310 77 0.22 9.90 350

60 221.110 0.310 77 0.17 10.00 350

65 223.290 0.310 78 0.21 10.00 350

70 225.479 0.230 78 0.45 9.20 400

75 227.394 0.210 79 0.54 8.40 425

80 229.204 0.180 80 0.70 7.60 450

85 230.914 0.180 80 0.66 7.60 450

90 232.624 0.180 - 80 0.72 7.80 450

95 234.333 0.180 80 0.60 8.60 450

100 236.043 0.200 81 0.42 9.10 425

105 237.867 0.230 81 0.06 10.60 400

110 239.804 0.260 81 0.03 10.70 375

115 241.870 0.230 81 0.17 8.70 400

120 243.807 0.180 81 0.54 5.70 450

125 245.529 0.150 81 2.07 4.70 500

130 247.080 0.090 81 2.56 4.00 625

135 248.320 0.110 81 2.44 4.00 575

140 249.669 0.120 81 2.34 3.80 550

145 251.078 0.130 81 2.21 3.80 525

150 252.555 0.150 81 2.09 3.70 500

155 254.106 0.160 81 2.03 3.60 475

160 255.737 0.150 81 2.09 3.80 500

165 257.288 0.150 81 2.04 3.70 500

170 258.838 0.150 81 2.02 3.70 500

175 260.389 0.150 81 2.03 3.80 500



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

261.939
263.349
264.825
266.302
267.779
269.255
270.732
272.209
273.685
275.162
276.712
278.189
279.665
281.142
282.619
284.095
285.572
287.049
288.526
290.002
291.479
292.956
294.432
295.909
297.459
299.010
300.560
302.037
303.513
304.990
306.467

0.120
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.150
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.150
0.150
0.150
0.130
0.130
0.130
0.130
0.130

81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

2.08
2.05
2.13
2.05
1.96
2.05
2.20
2.08
2.06
2.05
222
1.84
1.69
1.81
1.88
1.84
1.94
1.93
1.79
1.23
1.20
1.47
1.59
1.96
1.95
2.00
1.86
1.86
1.82
1.74
1.82

3.90
3.90
3.90
3.70
3.70
3.80
3.90
4.00
3.90
3.80
4.00
3.90
4.00
4.00
3.90
3.90
3.90
3.70
3.80
4.60
4.30
4.30
4.30
4.10
4.10
4.00
3.80
3.90
3.90
3.80
3.80

550
525
525
525
525
525
525
525
525
500
525
525
925
925
525
525
525
525
925
525
525
525
525
500
500
500
525
525
925
525
525



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 4
MODEL:  Top Load DATE: 30-Aug-10

METER CAL. Wt. WOOD

FACTOR (Y) == 0.916 BURNED(LB: ------- 16.9  Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) =------ 30 inHg  MOISTURE ¢ ------- 17.024 %
LEAK RATE Wt. PART.

POST (Lp) - 0.000 cfm  COLLECTED ------ 0.497 g
WATER METER

VOL. (V1) 146.1 MI VOLUME Vm ------- 109.467  mcf
TEST HC MOLE

TIME (MIN) ~ ——e- 330 min  FRACTION - 0.0132




TABLE 3 —---FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: Top Load

4

30-Aug-10

o g Fe e e g 9 v g o e e e o o v e e e o e e e e e e e e e e o o S e e o e e e e o e o e e e e e e e e e e e e e e e de e e e e e de e e e de e e dede e de i e e de e de e e e e e e e e

AVG DELTA
7 S— 0.18 in H20

AVG METER

TEMP. Tm e 80 deg F

AVG PPM

Ve 7 JR—— 480  PPM

TEST No.
DATE:
AVG PRCNT
= o JN—
AVG PRCNT
co2
AVG BAL
C02/CO

1.38 %
5.59 %
4.04 %



TABLE 4 —--- CALCULATIONS

CLIENT:  Jotul TEST No. 4
MODEL: Top Load DATE: 30-Aug-10
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 98.40 dscf FLOW Qsd  -=---e- 502.495  dscf/Hr
&
8.37  dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 6.877 scf CONCTRT.C 8§ ----- 0.0051 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws =~ ----—- 6.53 % RATE E = --—-me- 2.54 g/Hr
BURN MOLES OF GAS
RATE BR  --ee- 1.16 Kg/Hr PER Lb WOOD Nt ---- 0.51 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE - 232.70 g/Hr RATE 2.19 g/Kgdry
& fuel

201.12 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 4
MODEL:  Top Load DATE: 30-Aug-10
TIME PPM  PROPRTN. PROPRTN
INTEVAL ” RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 680.2 08 100
10 686.2 99
15 687.3 99
20 687.6 99
25 687.3 99
30 687.3 99
35 686.9 99
40 688.6 99
45 687.8 99
50 690.0 100
55 689.7 99
60 690.0 100
65 689.0 99
70 691.2 100
75 690.3 100
80 691.9 100
85 691.5 100
90 691.5 100
95 691.1 100
100 690.8 100
105 695.3 100
110 695.0 100
115 695.0 100
120 695.0 100
125 695.0 100
130 695.5 100
135 695.0 100
140 695.6 100
145 695.0 100
150 695.4 100
155 695.5 100
160 694.8 100
165 695.5 100
170 695.1 100
175 695.5 100



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

695.5
694.9
695.4
695.4
694.9
695.4
695.4
694.9
695.4
695.1
695.4
694.9
695.4
695.4
694.9
695.4
695.4
695.4
694.9
695.4
695.4
694.9
695.4
695.1
695.5
695.1
695.4
694.9
695.4
695.4

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

- 100

100



COMPUTER INPUT DATA SHEET #1 -
Client: Toatol Nertb  Flmenida, | 4
Address: ﬁj H tehe N Cofr
Gorham . ME O 4038

Phone: /- 300 -1 9N 59 ‘VZ Fax:

Run No.: i‘[ Date of Test: 2= SO = 22/0 Burn Rate: L5 F

Model No..___ 0L Aic::a.d) e [ min ,&min-tzs [ fan

Stove Type: E] Cat E\Ion Cat D Pellet Q 1.25-1.9 Q max Q insert

Dry Gas Meter Y Factor:__s Il Post Leak Rate:_c?’___cit_?_cfm Time: __Mmin.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

ny Gas Meter Volume: loci' LJC;:} | cf
(00.000) (Data Sheet #2) -

Stack Flow: TS gsom AH: 119 in. Hz0
(00.000) (Data Sheet #2) ' (.000) (Data Sheet #2)

Maximum Vac.: 3.0 Barometric Pressure: 30 in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)

H20 Captured: J 1, I g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 3 O e'jr % Total Particulate Catch:_, L“C[ 10 g
(00.0) (Data Sheet #6) ~ (0.0000) (Data Sheet #6)

Flue Gas Moisture: Lﬂ 'O 37% %

(00.000) (Data Sheet #7)

Particulate Emission: ' O'l 8 O gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: L’Z % % % RH Ambient Moisture: {b 2__ % H,O
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8) '

Preburn Fuel Wt.:LB‘ L'f Ibs. Coal Bed Wt.: L{- O lbs. Test Fuel Wht.: lb LQI Ibs
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 13951,3 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): } 3 3 '7)5 % Pretest Fuel % Moisture (wet): |1 7) *Z?) (0 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):_ 20,5 1] % TestFuel % Moisture (wet): | 1: 024 o
(00.000) (Data Sheet #10 [wood slove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): A /Q BTU/Ib
(0000) (Data Sheet #11) ' '
Stack Static Pressure: F— a0 L{D in. H,O

(+/-.000) (Data Sheet #12)
Average Ambient Temperature: 7 ( °F Stove Temperature Change: “') )8‘5 oF

(00) (Data Sha:;:1:)+ (+/-000.0) (Data Sheet #14)
=T ke JO03Q efer -
En o 1LLO Terp 540

e nri P e
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METER BOX DATA SHEET PAGE # 2 Page: _
UNIT:_;TU*U( TL. | RUN : = DATE: ¥~ 0~ 201D
Meter Box:__ S H Y Factor:__» C1 \J“J
Leak checks: _LS:“ Ha @ ﬁ__ cfm "Hg @ cfm
_/S "Hg @ 9P cim "Hg @____cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: }:5(-1.)
ROTO: PRESS: .’8 SAMPLING RATIO: 33 51 BP: 30 ,OO
METER - SAMPLE STACK DELTA |METER| S0O2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM ; H ‘TEMP PPM | TEMP | VACC
0 [1o30| 127,000 6,993 |15 |5 |50 (1S |20
5| a5[)4%,500 — V2484 1,95 178 [2oo |75 |30
0] do|202. 700|202 006 |7, 710 | 1% [ 28 [ 4SO 725 12,0
81 203,900 [203.9D [2.30) |33 [ 2571425 [ 75 [ 20
201 G5205.5506[205.550] ASS | N3 | D |SS0[5 |20
2| 551206, 923 [20L,93H [0 | 19 | IS5 |450]75 20
BT 00[208. L% [203.L1R] 9325 | 2F [ 715 (205175 |20
®1 o35[210. (3] A0RF 930 23 [0 |5 [76 |20
Ol o |V U2 LLHR NS | 24| 96 [400] 76 |20
®LIS Y s |4 SLE[ 9983 231 |91 35077 (ao
01 29 (2162494 [216.149(9.953 |3 [ 172 (350 77 |20
%1 28 AE,929 [218.924 19.953 | ,37 177 (350 |7 [20
ROTO PRESS: | Jg TOTALS: “O-CISZ 3',_.3:’ QD%S BP.: 7)00(:)
O13v |22 10 (221110 19,953 (-3 77 120 | [ho
| 251223,790 1223729019935 | 3 /] 3 [3n[03 [26
Pl H90]225.979 | 225.979|.4D .23 | B[40 % [20
| YS1227.39Y (727, 3943 | 1 | 19 [d75[79 [zo
°| w2970y 1729, 200[ 7115 | R [ R0 [4SO[ [20
= §51236. 914 1230914 [ 2.3 | (& [ %0 1ysolso 2.6
o 120005 24 23224 |73 g | 20 | 4selgo |20
b O3 [234,. 333 |934.,333 [ 1113 | U8 | 8o [yso | |20
ok B < 23L.oH3 |13, 043336 |,20 | 1 [ 425 8] |20
= L5237 86 | 23T SHI A5 [ 23 [ B | 40| 5] |20
i - 139, 5 (239,304 |9 221 | 206] si [ Zs1<) [Zo
25271370 | 241 102345 .23 | ]I Y00 [ X |20
TOTALS: (0224, 2\—!0 Gs(,. |MAXVACC =
TOTAL CuFt. TOTALS7 /3, | 4% | (o, 1€ [ [5G [AVG.BP




o Page.;' 2 of 3

METER BOX DATA SHEET PAGE # 2

; e ' ‘ LR o . '
ot G otul - T RUN : ] DPATE: =30 ~ 2010
% ‘ i " q Il/ ’

Meter Box: SH Y Factor:_! .

4 ' "w i cf
Leak checks: __[ S " Hg @QU2.cfm —'H @ m
| /S " Hg @.9L cfm ____"Hg @ __cm
'lnject $0? @ 100 ce/min,  “Nozzle: Probe @ 3/8" od Initial Volume;_/ 1500
ROTC e MPLING RATIO: 33 : 1 BP: 30.00 .
O P — l‘\ﬁETER sAMS'j:.-l:.*INF‘LE STACK DELTA [ METER| 802 |ROTO|PUMP
MIN| TIME | READING MDCF DSCFM H TEMP PPM | TEMP ;AOC
2135|293, %0 F 293,303 | 7,084 [T | 3V [9SOIT] |20

B 3y |24 . 5191295529 A [ IS | %1 | sw (31 120
130 %zjj,ogof 247.0%0[S. 533 | 07| Ft |15 |8l |29
| s | 244, 320 24,320 Lofd | L[B! |SISR) |40
W] spl adq. WA [RYT CLY | Lz .12 | &) 1550 3! 129
W colosi o1y (251, 014 GseE] 13 | K1 [525101 (Ao
W[ 13, 252.555 252,555 | LA | 15 | RN [S| F) | 2o
[y 259106 | 25910l [1.280 | I | A1 [ 4951931 |20
0] o [155 A1 (25595 b Ao |15 | %] [ =] B) |20
5 [ 25, 296 257183 Lail [ 15 | 3) [sw %) o
0] 70 | 25%. 538 258 3 38| LU .15 | ) g |8 |20
] 95 [260.383_[260-383 [LAIL |5 [ I |50 [&] 20
ROTO PRESS: K TOTALS: %5, % [ Sy |92 BP.: 30300
IR0 201924 | 260439 | bzt )Z | B) [SSp|J| [2&
] 35 (A3, 294 1203,399 16,5913 | Bl | S25] 1 |20
0] dp A4 823 (A4 825 | (b, 53] 1B | & [S25[ &) (2.0
1 95 |26, 262 |20 362 [ 63 |12 | 3 [s25] %1 (20
MR (267979 65 L1331 [s2slxl [zo
2| 551269255 [24.255 | sl [ 13 [ 3 |S25 ] |20
20149001270, 7132 [270. 1732 [L.S572 [ .13 | §) S$73513) |20
] o5]212. 209 [272.20 658D | 13 | §) 182513 120

2 19129385 [ 203, (F5]6S87 .15 | 5) 1525151 120

= SIS iy o085 12| ik | 15 | B S0 18] |20

2] 1206 7121276, 912[653F] L 13 | 5[ [S2518) 120 ]
B 251273189 (2338.139 | L5sH, 12 | 3] (545 ol |20
. | TOTALS: 74, 01|/, 57 | 317 [MAXVACC="
TOTAL Cu Ft.” | TOTALS! (59,954 | 3.26 | (9 {if |AVG.BP:
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METER BOX DATA SHEET PAGE # 2 Page:
UNIT : jﬂul Ths RUN:__ *“1 DATE: &30 24 O
Meter Box._ < H Y Factor:_+ 11
Leak checks: _/5" " Hg @CO_ cfm "Hg @____cfm
_ /5 "Hg @_9Y cfm "Hg @____ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: /:5(.1)
ROTO: PRESS: | [ SAMPLING RATIO: 773 R BP: 30,00
METER SAMPLE STACK DELTA |[METER| SO2 |ROTO |PUMP
MIN| TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
200114301279, LS |A79.6L5 | GLsgI] 113 | 3] 1525 |81 |20
245] a5 |21 142 (231042 | LS¥H LB |1 52519 [2o
20| Yo 12%2. VT 282, LIQ | (527 [ | B |85 |9 |30
25| gy | 2$4- A5 | 234 095| Losd | )T [ Bl [525(8&1 |20
20| 55[(2%5.S72 | 285.912|L.S31 | 13 [ B) (82587 |20
25) 551282049 |38 049 Lss? [413 [ B) |STS [ |20
20/ 1900[29%. 52| 238.52o| 6387F |, 19 | ] [515] % |20
5] 03290007 |290. 02 | 6587F | 13 [ |S75 () [do
200 (29 1. 4791291479 | LisET ,13 2L |825(Xl (2.0
25 45 292950 |29 956 LK1 |13 [l [sis sl 2o
29| 20 (294, 932 294 4932 L,.S%T [ 13 3] [s25(8] |20
251 251295.909 [ 2955909 | L, | IS B |sw | & (2o
ROTO PRESS: {.46 TOTALS: —]q.?)‘B /.5‘8 crlz BP.: 30'00
300 JSBUZS!’? 957 Ra1.459 [ b-91k [ 1S [31 [scol g/ 20
- 3% 35]1299.010 (299,010 |GG | S [ 8] [5ab (8 |20
MO o2, SLO|A00. SO L,sas+] 03 |31 | 525|181 |20
W] 45 202 637 | doA 6BULsSKF [ 3 |8) |25 8) |20
201 601|393, 513 [203.513[65%87 | 13| &) [s25] 5) (20
25| 591304, 990|3H 990 |0. 587 .»3 gl |525]¢l | 2o
60| B0k, HLTF |20, 9LF [LSET | IR | §1 [S25| 81 | A
335 UETEN SN C%)
::: [2C440)( 253 ﬂ%ﬁ?}
350
*° 499,292 |18 53(4;1
TOTALS: MAX VACC = 3' D
TOTALCuFt. | (O, | L~ TOTALS:| 7 52 ( 17"1\.!-“}‘-0 AVG.BP: 3y (4,

&)

Y

R



PARTICULATE CATCH /M CISTL SHEET # 3
unIT: Sotd 1L RUN:_ | : ;__'._@ ~Ha. o
B | _WEIGHT
scALE cHeCK| LEVEL ZEROED | 205, | 2, (2
INITIAL : 4 Vv 0000 | 5 ;_
FINAL : Vv o 3 1 _’f = L,
IMPINGER #1 #é o Y
FINAL WT__ 138D |59¢, N LR
INITIAL WT LS S’ 4“7, Je L
NeTwTGRAms | 1158 '7n J 0.4
TOTAL CATCH:__~ '« AS Ho0
FROIIT HA!
FILTER # 191 | DI | ___ACETONE __
FINALWT g | 1 DOLD Fiatwra 1oL 1N 0F
INTIALWT g | v bl S K VT g | 10LOBLY
NET WT g O A NET WT g_ "!_____-_f\?_“;)‘?ﬁ‘
BACK HAL!
FILTER # 1448 |
FINALWT g | 1 745 |
INTIALWT g | + 3 H O |
NETWTg [ Q525
BEAKER # [37) [ BECH { L
DESC. ACETONE _| METHCHLOR | H.* Mo |
FNALWTg |IDY, 3250/05. 2941 |1 4. 17 Ous |
INTIALWT g 04 [L2bs | 105, 2430 DY, L ) —
NETWTg __{32’—( O | o o2 | & 09712
voL.pescml| 1€ 75 Rk 179 B 7



BEAKER TARE WEIGHTS D

I #4-2

Into Dessicator:  Date : 4+ 2= 2010 Time: (10O By:Cls
paTED"S- 10 1gy: AV |pATE A G0 |ovii |pATE__ ' BY:
BEAKER FIRST SECOND | 1 THIRD
# WEIGHT TIME WEIGHT | TIME WEIGHT TIME
126 | 19,3659 145 s, 2.0.)  11zio |7
127 [107.030% 196 |, 155 |1
128 105, 60%0 (YT |10S L3> |17
129 [/06 4234 |48 |in 92549 (1 |-
130 | /0lp, 5014 g | Jos. sulg [y |7
131 |/0l 44429 S0 ol 4 | 1205 |
132 1%, x31F - {us) lws 3%21 | e |”
133|106, 5020 [USZ | ol SO 1%
134 |03, 330 |USS [lol LR b
185 |14 9925 |NS¥ o+ s ) i
136 |)0d, 0% 2% WSy o) 0824 [0 '~
1371041624 |05 | oM. Ve s |1 | &
138 (109 24335 [USF 1653430 (1232 |° ~i<-Y
139 |0y, {2590 6% |ipH. 12385 |[1223 | |
140 {106, F4(Z [5G |10, G6ts |02 |7
|
141102299 1200 [Ioe 1500 1205
142 | o, 512¢, |\2o) WO sl 2) | N
143 |)05.5206 [1202 [0S 5710) |07 |
144 /06, 33%2 11205 110k, §
145 |fof, 599 1Y 1o 5195 | e |
146 | 10! 563! WS 1103 1270
147 /02, $55% [120@ | 1Db. 45 5 |
148 /oY, 35C2 1207 | o4, 15 |10
149 |04, 5443 1208 | o7, s« | fusd
150 [ 10& - AdNL  [1204 | Job, vy | |
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH __ B
2610 | lars [ Qs | 2 | [4F (Checkedby: (00 0 Gl
(30 1o] )v3 cﬁy{ ‘\) i e R ) )
] 1



FILTER TARE WEIGHTS | ET #4-1
; - NG 2p iy -y TL\‘/
Into Dessicator : Date : %~ I'L- 01 (YD By :
Manufacturer S& S Grade : #25Glass Front Sii - : 1o Lot No.:
Back Sizz: 2cm_ Lot No. :
pate_%-/709_|sv: A patE. >0 gy AV jpaTE _|BY:
FILTER FIRST SECOND i THIRD
# WEIGHT TIME WEIGHT | TIME WEIGHT TIME

191F | 0.6645 0900 | 0-6GLH7 | 09z 0

192F | 0.66%0 Ol | 0.66D] o9l

193F | 0.Glbl/ 0907 | ().Gll? 22

194F | 0. 656% 0903 | 6.650% '

195F | 0. Gboy7 0% | 0-6L 0T |0

196F | 0 (539 0%05 | 6- 6519 |p47

197F | 0. GlooO 0906 | 0.6bo) | 072

198F |0. OIS 0907 | O 66 !5 | R

199F | 0. 6575 0908 | .54  |092? -

200F | 0.6l !% 0909 | 0.Gile 17 G418 |

191B | 5.2 (00 oo | ¢ 201 lorize

192B | 0. 3597 0l | 0. 2595 ¥

193B | 0-35949  |oaiz 92 | 0922

194B | 0-359 (04132 | 0-250 0905

195B | 0. %510 OalY S0 g 3H

196B | 0. 2620 015 | ©- 36>1 | 0955

197B | 0-259% 0916 | 0.355%%¢ 1093

198B | 0. 3040 oy | . ZhY AN G

199B | 0- 2001 0UB | p.3po0

200B | ). 360S o | 0-3GCT 042
Checked by: < iﬂ&'{,},z’.'%?r% Date Time:_ [ Y
BALANCE ROOM ENVIRONMENTAL CONDIT!ONS

DATE TIME BY WB DB | % RH
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WOODSTOVE DATA £H

SCALE QA SHEE'
Dates: Scale: | Model: SN:
From 2-Z.(~ 20/ Through Sartorivts | A1208S 37010004
1 100 m : D "
vgoggt w‘:::gght gl weight | '°ch | Date | Time Buib | % RH
[000ea] | 10 cwuyf . 99449 L 09999 | Ui 222U ] OFNHD " iy Y,
(0000( | 4.9%94 | 499 | .09%q [ ) 22301 p4S | TR | Y
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L00.000w | o ou] | [l.oowo L0999 O a0y (1200 | 20 I~y
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100, Vv | 9. 994 | [ 0O Ltowa 1 Cd 1Y% 143016 149
99,9995 | /0 wown g | ) ooao £ RV | (10 [JCso | M3 |92
49,998 | jo, ) J.ooo ! LJoco |Gl 4= 1932 7d |2
Joo,powe |10 e, | fwovwg. | oo | |z | &30 72 |49
[0, e | (Q. sy | | owo 0999 |« oo | 3o T 4T
po. oo | JO oy | | b b OSSO -2 | s [ | e
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W. w00 10 D7 | [ oo 0999 |G 3o | 1310 | 1% | 4R
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WOODSTOVE DATA SH

SCALE QA SHEE'
A ale: M . :
[F);t;s &~ /0~ Zd_f] Through_ 125 -20to g:ﬁ!or'i.__.’:. N A?SSIS 3?010004
_ : D ;
\:gioggt wL?g%lt w:ight 133;:3 “_CE‘ | Date: | Time Burli;) % RH
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WOODSTOVE DATA SHET

#4-4

SCALE QA SHEET
Dates: : : H :
From B-271-200% Through S <9=201 ggzlc?rig;: _ 7120 37010004
100 '

_ 3 wei _ﬁt ) wL?ggtlt wgight :\?2151? _ Tech Date Time BDurivb % RH
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: s Scale: Model SN:
Prom 10-72.-7®  Through B2~ 26 Sartorius A120 S 37010004
100 m : D .
Jﬂ%ﬁt wl.?gght w:igm weight | Tech | Date | Time | g | %RH
100,000 | 10,006 ) | howo [ 0%%  |Op [0-22 | %] 18 | A
919999 /0. ovo| | L o000 | 00| O 023 [jove | 14 | 4
(00,002 | /D052 | )i o2 |, 0994 CM~ |10-39 | 140 | D | 43
lo0. OWT | (O oo | [.ovo ) 0499 (1Uy /020 1T o tjo
/00.000% [(0.coo| | [Lowof [,0999 QK /02 |owe | 79 | 40
99,4444 [)0 .wove | . 9999 0993 |Un f0-2% |17 | DB O
fooovoo 49499 | 9999 [oaaq |l |weallww |96 |47
QqAN% (19999 [ 99994 [ low  [CK 0-30| || I8 [ST9
q9. 87T [Zo.owo | ,.9249 [, o9 |l 1L | [seo] L% 4%
[00.000] [/0,0002 |/.0000 |,09Q9 O |- 1911130 )3 4O
fo. 0000 0. 0002, [.9999 [.0999 [0S 120 [[low ] (o4 [HY
94,9999 | 9.94 49 v 94949 0993 [Cfr [/-13d Vvi3o] 7, (45
100, 00T |0, ol |.9349 0999 Gl -2kl W30 | bg :@F
Q4.9 /0. oz [[o@ol  [.0999 |[Cin 228 10 | (s |4
yjoo. 0voZ [9.99499 |.94999. [ 09498 [C [F&3- jdo | 29 [9F
MM1 /0 oaw |Looogl |Jdoou  |ch (Y6 e | Y |44
(0000 |10, wiy3 |1iao [ .099  |Cly  |2-1-0%]]530 | Jb [45
*-?‘i' 999+19.9999 . 1999 [.0999 O, |2-o 1700 | X (4T
Qoo /10, 0ol | }, 0000 1006 Cia D-tho i | 2[4
?é 9999 |/o.woel | .9999 099" % b | 2-ORBIER [ (L[4
94,9999 /0. <001 [/ 000 0% (| |oes okt [ 7% | 43
o0 Cowzr |10, oxoe [feco | 099Y () |S-508 A ] 18 [43
©0.009 ( [/0.00o( | Aoy | ,0999 [Ty |S-4-08 oi30] 09 |43
(QD,O00Q |/0-QVu( | . 9999 | . 094G Ch 8w 1330 :r-] 'S,
94.249% [ 9. 9999 | /. oo Y93 |G Bzl oo [ 14 144
(00,0005 |[0, 000l | ,4399 |.099% |C [ 5 140 [ 76 9%
99,9999 | /0. cwof /. 0000 v 0o W) 503 [low | |47
M2 997 [ Ao [ wiooo L0 (S0 780 17 |42
4.2999 lfo.o0o/ | .9999 [ oo OV 5% jv3d 12 |46
/00, 600 ) 110 CixQ [ ocoo 099 c] J N G"Q'Cﬁ LY —7‘7! o
aA4.99%1 | 1.9999 | [ oo L0929 dn  [CFu| 780 )3 <‘}’7
(0. ol (ool [.9999 [Lo 997 (o, |31FE 0530 97 |42
(60,0003 | (0.0000 | [ woo| [.0999 |/ |%-1208]0i/ |78 | U3
(©D,0000 |/Q oo/ | liaxs |, Q999 |Cl/ |etvtH o950 16, oo
(00, booL | /0. OO0 | Jewo 1, 0998 (U fisfgodlchme | 99 | 4f
/00.@0) | 9,499} [ 000 [ 0499 |Cp  [pardbl o | T |H5
199, 0000 | Q. A9 9 | 4199F [, 0998 [Ty w0 crns| 75 | Y
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uniT;_Sotwl T

BLANKS DONE : /O~30-285F

BLANK PROCESSING DATA SHEET #5
RUN : 4 paTE: DO 1D

BEAKER A B C
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA ;‘;;:&%
LOT #0273 2.%™ |LOT#653 594) | Distilled
FNALWEIGHT |108, 9009 |10k, 36777 [10L, F6E0
TAREWEIGHT [ 10%, 39S [ /0L, 306D | 160, Q44
NET WEIGHT o014 . 0olY . 0Ud\

TARE BEAKERS INTO DESC : TIME : N¢O DATE: /0 -70- o

DATE /022 BY :Chb__DATE :J023 BY (s DATE : BY :
BEAKER |1STWT |TIME  |2NDWT | TiME | 3 RDWT | TIME
A

A |wagad | \00 (I68.3999\ | 102}
B 3ot | 1ol (i, 33 102%
c |37 | 12 cm) j02.9 -
FINAL BEAKERS INTO DESC : TIME : /o3 DATE : /0-27% 0+
DATE :/02% BY %DATE o5 BY ) DATE : BY :
BEAKER | 1 STWT | TIM 2 ND WT | TIMEE 3 RD WT | TIME
A |Ios&olf |20 |is8.9s09 [N 19
B llkb3cn4 | NTL |/, 30717 i)
c b8 | Y125 |jmb.ausd 1622
TARE QC FINAL QC
_Q_A_Ig TIM_E. BY V\LB DB % DATE | TIME BY WB DB %
lo-t2| I3l | ¢ (78 (Yo el nwlch |~ [0 92
23|00 |Cly | N\ (7Y | HY o3 ool e | N\ | 18 [43]
P12 AP




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onr oot TL

rUN:__ A o 0~ 1D

BLANK CALCULATIONS
Acetl.;me: ,oolq g+___200 ml= .(_)000@':}'
Dicholoromethane : ol g+__ 75 m= _ oD \4
Distilled Water : WLOB g+ 200 mi= _» QOVON <
FRONT HALF CATCH
(A -
Fters: O Y9d¥  g- / (0000 ay= QY E
Total Catch #ofFilters  Blank Value / Filter
. | VD _
BEAKERS: ~O9F |1 4. 719 oot o= 105N
Total Catch ml Acstone  Blank Value / ml Acstone
TOTAL FRONT HALF CATCH V1524
BACK HALF CATCH
FILTERS : __» OS5 2.5 ; | (0000 a1= s DNLE
Total Catch # of Filters Blsgk Value / Filler
o
BEAKERS : s WRH
Aostons; 1 124 g-_ 115 (wwuot gy X {L,/Sl
Total Catch ml Acetone B_Isnk Valua / ml Acelone
oxid § CWH - g
Extract:_\(-)i‘lf:‘,i g- 75 (‘UUDOi.C]\ q)= \Lrsf%’}
Total Catch ml chhloromethan? ,jBIank Value / Dichloromethane
D2
Water:\_oq 12 g- A50 (s OO | Y alim ‘*UwOQT
Total Catch ml Water Blank Value / Watar
TOTAL BACK HALF CATCH : y DY,
TOTAL CATCH : s 49710

% FRONT HALF : 30,3

al/mi
g/mi
a/ml
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TEST DATA SHEET # 8

onit: I estol T L RUN: _“ DATE : 3= 302010
Test ChamberAereloc:lty Start C:[) Stop C:/ ) Avg.: QS
Wet Bulb / Dry Bulb S AT

Pre : WB : 5"’? DB: 70 - 15 grall whg0

Post:wB: O pe: 1Y = Y 6 o rH_1:3 % He0

Average 44‘5 % RH l"z % H20

Empty Stove Weight (lbs) : /UE/A w/ stack & oil seal : Wet : /\_.) (/ﬁ Dry: 5

Kindling Weight (Ibs) : Paper : ) l Wood ;__ /. (o

Preburn Fuel Weight : HoS + 913 . Total : L{ }e !

Kindling & Preburn Fuel Weight (wood only) (Ibs) Total : 4 2_; L} '

Coal Bed Wt Range (Ibs) : “4z -_5H  Sscale: <sq - <496

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

)+2).25= s !
Lower rou nearest ten

Maximum Coal Bed Removal (Ibs) : (( L) ?— 2 5

Test Fuel (.75" x 1.5" x 5" spacers ) = 20 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 v 4" LS H .0 533
4" x4 /LS Z A O e (O

Test Fuel Weight : L.v % 1 t__lbs

Estimated Dry Burn Rate :

(b - (L x \2Y ) 60 e
et 1), vt [ 54 kg / hr
TIME
Estimated BTU's/hr : 19,140 x (1-’[’]? ” ([; ég”*‘ = 1395 1,3 Brushr

EPA Default Efficiencies : Non-%.??m") Cat: 72 Pellet: 78
Yy A
305




WOOD STOVE OPERATING DATA PAGE #9.

unit: __Jotol TTL Run: ‘T pate:&-30-C0IO

FIRE STARTED:__ Ot

WARM UP AND PREBURN;

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
/g at start of preburn,

SECONDARY AIR : NN 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 ff‘) sec.
TEST:
DOOR wide open during loading GD min_ 35 sec. ’
PRIMARY AIR : Opened full for first__ = min., then set to run setting of 3/ 2,
SECONDARY AIR : A !/ A CAT BYPASS : __I\) fyél

ON AQEP during warm-up _ %&;I)OFF during preburn

ON OEBﬁrst 4 minutes of test Oﬁl ["OFF balance of test run

Fan speed set at __ L. s
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : J\j //Q BRAND : N /A
/

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either 2. o/ C? inches.

1st warm up / pre-burn fuel charge’ (29,9 Ibs,) addedat__ O 5 3
2nd warm up / pre-burn fuel charge (‘215 - Ibs.) added at OZ [0
3rd warm up / pre-burn fuel charge ( __Ibs.) added at

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

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



TEST DATA SHEET #10

oty TL

10 -F

Unit :

Room Temperature :

Run : L?’

Date:cg‘ 30 ~2b 10

Temperature Correction Set’? No

Calibration Check: 12.0% + or — 0.2%7? : No
Time Test Fuel moisture reading taken : OO"{){)
pc#| Dimen, Use TOP BOTTOM SIDE Avg Corrected
; o Bl . 15.0 /5,900
3
ol Rl Bl 2N iy J§3 8.2 194,49
5 | Zwateg | P | g™ J§.3 18,7 /4.2
8 | Zwid | P | Dl ZLE 2.2 22
7| 248 [ P |92y &3 Lo T35 23.¢
8 | 2'x4"x8 [ P %33
9
10
M axitx oI | 195 %, % 8.5 /3.4
£ /! 'l aa |82 20 S 19.2
13 I T | 232 50w 23. L 23,4
14 I T 924 T 2724, 22.5
1S Wadntls”| | 1% 0.0 4.5 |9, 4
16 1 T | 295 20, 20, \ 202
L |23, |
18
19
20 | Spacers T pAy V2,00 22,7 2 /, C}
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : IS, 400 %| 90,825 % 20,513 %
Wet Moisture % : ]3. 345 %| (23 % |77 024 %

100 x % Dry Reading

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°

= % Moisture, Wet Basis




GAS DATA SHEET #12

DATE: &~ 30 =201
un: Jotol T RUN: “~ pace: 1l oF 2

WEIGHT: 2 0.2

TIME |SCALE| FUEL|DROP| V. | ©CO:z | V. 0: V. CO_[STATIC SO:PPW |
o 5616 | — 160 [H-Z 1610 [15.21.T70.| TZZ |203Z ] . 505
S 156591 153 12 1 %2%[ %-Z | U3 121 |- OUB | - SO1-055]: 200
10 —10lel5. 19U | -5 1[0 [ 2% |- 01176 |03 - 53|05 ]-450
’ gobs. 3151 A LS [ 29 % 112 onT A s B
20— 56 | v oGl | Y2 |.63% {160 |-05¢] o l0hg] - 550
BE——=glgH2 11| -G l-200 A5 |51 |17 |.op6| 35[050] 4SO
' 56551152 B LHobk [ 101 [-ull [/o-21-029 | - 3112055275

NGl E L ol =3 VUM (Lo |.556] % 9 l.0 | - 2L )35%& 1 339
HO—DISCLO LT | - B1.H64] 1A [-230] G | 06 - 9 ]=8¢o] LoD
Gl 21 LD ] - 1-UKol Zol-Dub]| S l-01% | -D106 | 350
5 2051102 3 [eAI0U U 020U | - 12 |7086o] - 250
515906 7-G) -3 1.24819.9 1423|106 | . 020| 72| 7560 . 750
SUBTOTAL wkdkk *hkhd bk ook okok ek ko *hkkkh Wik ok *khhk Hkhkk -—v. L{Ll Wi drde
WO 082921 9.01 -G [.UOD[I0.0]-HY72] 10-6]-015 [ 060|250

Wgbst Al 5] .5 [LHo0 100 U723 1n.s [.0\b | <71 =591 250
V10095 1| 1] (o |- AG] Sz .bu3] 1) [-ouz] -Usl s - 4o
= b TV - 122y Loy (1722 o2 <y 2052475
250657021101 U 12061 3 Gl tagl 179 1. bl 5 ol=05/ [-Ligh

2900 B (o-(p| 4 |-204 | -G |.Ha7] 125 |-06U] -Gel:0501-2/50
ZotlZ | Y 12 13K U 12215010 . 2 2=cHG %50
95700156 | .24 | 3-G |.HGZ] L6 | .o5% | - o ko%a | 450

IEls55.9 15 31 -5 1206 [0 1 WA 117 oo 97 LM a2
IR 3105501tk | -5 |- 76 | 10-(o | H| 16| |-00H | 06 NSO -H0d
WOl 513 ] -5 499 o3 269 100 [.00] | .63 a2l 245
LRl (1 59 ] 1S40l S F]HQ5]1 109 015 | .03 [-0501.400
SUBTOTAL *d il Feddrkw *hhkk *hkkk Fkkik Frkkokk bt 4344 Wk ::*t __. GZS/ e i
0l96 28] 5.6 517229 53 T-53%[ 105 [-052] -4 050l 450

2193 9.5 ) [ | WA l-55% [ 190 [-205 | 207 obs T 30n
30Tiofs98 G ST [ T\, 150 [56l [1972 [ 255 | 25000l 42
) g1553 51 531 <) 116] [Yo [ 530|327 [Zhulnh] oo

hoai o2l 1 | (9124 5%2] M0 [[7%7 [ 230 20401550
LB—eol5? 31> | A J\SO 255G [ x| 2G| 2.7 029 [.S75
2859321 3.0] LMY | 22 57411C0 |2 09 =525, 500
5203 2[ 20 L0 [IUZ [ 2 G .6o2 | (5.0 [-70] 1 7.03 10 ARES
LETops3. 1| 29] -] L 52[ 2= 54y [14.9 |08 )05 |0 2150y
Balnsol 2l . | L Mq | 23 544150 [ 202 | 2ok 091 .50
75529 W[ UK 39 3% 150 [260 | 707 [2055 T 200
Bploor sl 261 | [ TS0 3 5ay [TUq [ 70| | Zo3l-0%] Soa

UBTOTAL vl ko ke T W deodok edrdei w*ttwi Wk etk hdhohd __‘L'—?c? wedkd
TOTAL L1331 ] Fdkkd *ddedhk wede e i dkkkih dehdkdhk whAkhN Frdedekd *hkkkk l ~—'] Ll% whdkd




GAS DATA SHEET #12

weiHT,_ 990 ¢ paTE: _B-20 ~ 2000
unm: o tol TL RUN: | pacE: 2.0F 2
TIME_[SCALE[ FUEL [ DROP| V. Co: [ V. 0O: V. CO |STATIC[ SO:PPM
B501552% 2G| -0 |50 2.9 [ 590 MF | 206 [ 208 |-034] - $50 |
WS7a552. ] 75| . ) 115991 59 L5940 113 |20 [Z05 17033]- 525
OIS Gl 24 [ ] [S56]2g |gsel1Ua 2 [ 2317y 33].525
Yo—telriol 23 | .| L1449 23 l.99%] [9.0] 2031 205]7033]- 525
90—=5 552L\ T2 L v 1 21602116 1 1194 | Labla3z]-52s
Sl ] LIS 32].9901 1419 [.202 | 205 [Z032].525 ]
D52 21 201 -0 1194 | 3.9 [ 9%06 I"H 218 107010501 -545
o922 2.0f | |\ 19%] W0l 9] 1MT].206 | 208 1<022]. 925
B1572 1] 191 - L1506 1 24 [.590] L% |- o4 L0G 20521925
o—eloszol 181 .1 .92 | 2% ]-9a4] 11a [.203 | 7.05]203Z]-500
2225 [qI 1A [ [ gal olsg [ta |20 [72|021525
T A I [ 1096 29 |sas 190182 [ Ly 03]].cz5
UBTOTAL kkkik *hkkk *hhkkk *hkkk ek kel *khkkk *kkkk Khhkkd hhkkkk _’ﬁ [TT L2
W WIRAT VST T TS [ To [ o2l 15 T [ 1ha] 1o l-A3l] .75 |
=55l b L] ool Yo I-995 [ 10a 13 | LBl EA3]-S2S
ool L] LU .0 [.190] 24 | 59%] 190 |.156C | 54031 -S25 |
) nlo | VB ) 95 [ 2.9 998 150 1182 | L&€i1[:05]1-575
B bz - es T2 gl 994 e gzl taglozl ] 525
oot ol WL L E el 59 [-Goz | Gy [ A1 [ 193 ]031] 525
GASLZ ] Lol [ 1S3 38| Gob| 19-2]. 133 | [A9]=020]. 525
aelsolt] gl [ |- (s3] the ooy [10a [ [ | [-73|-:030].575
2I55lal %11 1103 Ll-% L] 153 1] [ 20]7030].925
5ol -] -0 [N [etd 99?19 0] (U | Lu3[z030]-225
2 0] -3 ] LAy [ HAL994 1 1uG 162 115903055
25—21650.% | o | -1 b Y1 [.95%6] (Y3 .9y | 196 [03%0].-s00
SUBTOTAL *dkkik *hkhhk Feddeh ke *deded ok T d L2333 3 ek kA whhkw *hhhd "'.,. 3@ Rk
20 S04 -9 L1 O] S 956 1Y [ 185 [ 199 5030, 500
201500 L] ] Lill]Ho |59 1% ].19% [2.00]-p20] 500
20)55%0.9] -S| | |- 53] 28| Go2 [ (G- |05 | L561z070]-525
3 5190051 -3 1 -0 .95 | 29 |.59% 150|154 | (SGI020]-525
2o]990-H | 721 +( |sH | 29 159%15-01u%0 | o2 1-0%01. 525
o—=71550.3 | - | [ 11931 28 |-6oG | 195-2 [-(A2 | .34 [=030]- 525
20. 16021 -0 [ -1 |51 3902 ] [5-1].1%0 [ 152 [zo30].525
05 _
249 0 —~ 2/0
2 g
250 =2
wdl
SUBTOTAL Hhhkk Rk ek dedede e e Ak i****j dede bk ko Ahhhk ‘q@ dkdkd
TOTAL hhkddd Lad a1 etk i *hhkhih *hkhkik dhkhk *kkkk dhkhkd *rdedkohd 2 :'? /} whdhd

-,0490
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: D~ B0 = 2DIO Analyte: CO, (15-1)

unt: —Jotol  TL Run#:__ |

Zero Cyl. #: ie/omﬂf 6"3\ Conc. : 0.00 % CO2 Cyl. Press. : _i’L_Q__PSI
Certified by AR L|QU\DE Date : O4—=19-O4

spancCyl. #:__ 4R7A0T  Conc.: |7 .00  %CO, Cyl Press.: 1296 _psi
Certified by : 2| R LI e Date : //-* /=~ O

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : G WEE&&\ Time : 0945 Temp : 72 oF

AUDIT RESULTS

+ 0.625 % CO;
+ .05 % CO2

Point Expected Response Actual Response + Cone.
b Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 - - -
o0 |00 ! O(.p% ; Q{Jc‘f -(27"{
SPAN ; 2 -~ # e L X e

POST RUN Audit : by : & m Time : QH(} Temp : lb g

: A<|}DIT RESULTS

Point Expected Response Actual Response + Conc.

ZE# Meter DVM % Meter DVM % Difference A %
RO | 00.0 .000 00.0 W

— WL [T | (.)[G] ! O]Cf 10(]5«
Mg |, 484 (1220 | H8.5 | HgS| 12,138 F.0L2 246

+ 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 : < - 30 ~2D1(0 Analyte: O (15-2)
— . £

unit: __ sotul TC Run#: f

Zero Cyl. #: .Upgmg 3‘ P( Conc. : 0.00 % Oz Cyl. Press. : H70 PSI
Certified by : AL R LI QI TDE Date : O4-19-O4

Span Cyl. #: _ 4‘&')‘30*5 cone.: 12,60 %0, Cyl Press.: 390 pg
Certified by : AR LIRMIDE Date : //‘ (- 07]

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

Range: 0-25.0 % O2 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % O.

= t+ 0.625 % O
Method 28 A = + 2% of 25.0% O

+ .05% O,

PRE RUN Audit: by : C: . Ll:ﬁ;?g%:v Time : Cﬁ 25 Temp : 12 °F
| AUDIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
SPAN : o >
126D | 504 126 [1L | 504 12. U3 | O3 | L 14S

POST RUN Audit : by :C_,-.‘Z\Jm 5 Time : LL_L[.Q_TemP : __:}i._“ F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 2,42 « C'}'"f - Olf el 02‘ = C%-Z—
[ SPAN 1 = 5% : o
28 4 126G | 126 | 505 | | L) + Olal +245

+ 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 Analyte: CO (15-3)

unit: _Sotol T Run#:__ 7

Zero Cyl. #: iéi%TP\(’ 3=/ conc.:  0.00% CO Cyl. Press. : Y20  psi
Certified by : AMR_LQUINE, Date : _O*-/ Q”OLJL

Span Cyl. #: 1 HEYIA0S  cone. i _ %f?f {) %CO CylPress.: [390__PsiI
Certified by : AR LIQULITE. Date: J/~1* OF

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

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

+ .02%CO

PRE RUN Audit: by : - LA/A./W:;,«*L@ Time : MTemp : _—72__. F

&jUDIT RESULTS
Paint Expected Response Actual Response + Conc.
i# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .00 0.0 : BT o /
_ 0 | 90 |ewo | aw |.005 0S| LO04Y

POST RUN Audit : by : - L«i/:ingf}\ Time : MTemp : _/).3_.__" F

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

ZERO | 00.0 .000 00.0 | (0.0 |.cxa> LOUS OUS »(..')"f%l

SPN1Yq.0| . 40| Yo |44 | qapl 491l ot | 1Y

+ 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: R~ I ~20L(0O Analyte: SO, (15-4)
g !

Unit : QﬂO‘\'UJ T Run # : -

zero Cyl. #: LOSTAC A Conc.:  0.00ppmSO;  Cyl.Press.: 420 Ppsi
Certified by : IR LIQUBE Date :_ (-] GO

span Cyl. # : CLLBCO%Y Conc.: J250 opmSO, Cyl. Press.: __[/0O PpsI
Certified by : AR LAWIDE Date : O =3+ 2¢0F

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,

Time : Qﬁ S o2 __Temp: 2 2

PRE RUN Audit : by :C:(_Jz

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %
[SPAN | = A | & : . - 1 _

POST RUN Audit : byCWMZ%h Time : ZLL{G Temp : 3 2

AUDIT RESULTS

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

7= =

_ERO 00.0 .000 00.0 O | iR L—; ‘(_{ Zci {3;2(.’2” : -1»2

SPAN , — S
50.0].500 | 128D 505|507 12555 | §.5W | W220

+ 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
“~f DATE :‘ES 30*'7,0!0

uniT ool TL RUN :

L eyt °F TIc#13__L2-D oF
TIC #2 e oF Tic#14__ s °F
TIC#3 (24 °F TIC#15___ (20 °F
TIC # 4 S9H °F TIc# 16 Olad °F
TIC#5 SH 0O oF TIc#17___53 4 oF
TIC#6 57 °F TiIc#18__ (o5, ¢ oF
TIC#7 35%0 oF TIC#19____ = - 7
TIC#8 5% °F T/C # 20 S °F
TIC#9 - °F T/C # 21 - °F
TIC #10 - °F  TIC#22 ~— oF
TIC # 11 549,35 oF TIC # 23 ———— oF
TIC # 12 (A= __°F TIC # 24 . oF
Thermocouple Readout:

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

2 -
ZERO_» 8 °F AditoO\O °F ZERO_o!  °F nDifference ] 005 %
SPANITYNY oF Adj. o 2L00.F  SPAN.2u),LoF Difference._t © FO%

Thermocouple Readout Pretest Llnaafity Check:
0 =D oF 200 s e oF 400 = “00./ oF

600 =000 o goo = M99 F 1000 =999.9 o
1200 HA9.8 oF 1400 =_13%.0F 1600 = 15954 oF

1800 =199, % °F 2000 =Z2000.0 oF

i

Sample Train Leak Check Pre Post __ ./

gbgas Train Leak Check Pre - Post ./
> Train Leak Check Pre - Post __ v/

Static Gauge Zero Check Pre Post . é

Scale Check Pre : 560,97 — 4503 = [O.D
Ipost :\_‘5'(_:10‘ z— - 5);‘301&. " /O » i
Stack Cleaned Prior to Test Run : YES NO X







CLIENT : Jotul

MODEL: Top Load

Khkkrkhhkhidhkhirhkhkikihkkkhkhkhhrkdhhhrdddhirhddhrhddihhdddddd ook doddobfdd sk dodododedod dodededodododorieododededode doededededeodededey

TABLE 1 ----- RAW DATA

TIME METER DELTA
READING H

(MIN.) (CF) (IN. H20)
0  121.500 0.150
5  123.000 0.210
10  124.788 0.100
15 126.027 0.070
20  127.070 0.070
25  128.114 0.100
30  129.352 0.170
35  131.004 0.210
40  132.805 0.210
45  134.605 0.210
50  136.406 0.210
55  138.207 0.210
60  140.008 0.200
65  141.837 0.200
70  143.679 0.200
75 145521 0.170
80  147.216 0.170
85  148.911 0.170
90  150.606 0.140
95 152171 0.140
100  153.735 0.140
105  155.300 0.140
110  156.865 0.120
115  158.318 0.110
120  159.675 0.110
125  161.031 0.110
130  162.388 0.110
135  163.744 0.120
140  165.197 0.120
145  166.650 0.120
150  168.104 0.120
155  169.557 0.120
160  171.010 0.120
165  172.463 0.120
170  173.916 0.120
175  175.370 0.120

TEST No. : 3
DATE: 27-Aug-10
METER PERCENT PERCENT
TEMP. CcO CcO2
(DEG. F) (%) (%)

74 1.03 4.90
75 0.52 7.80
77 0.55 4.10
77 0.92 6.90
77 0.98 7.00
78 0.71 9.80
78 0.21 12.80
78 0.22 12.20
78 0.22 12.40
78 0.23 12.40
78 0.22 12.50
78 0.07 11.90
80 0.12 12.50
82 0.11 11.30
82 0.07 10.80
82 0.13 11.70
83 0.04 11.60
83 0.16 9.30
83 0.34 8.10
83 0.41 7.40
83 0.42 7.20
83 0.44 7.20
83 0.72 6.20
83 127 4.80
83 1.53 4.70
83 1.92 4.50
83 1.94 4.40
83 2.01 4.50
83 2.14 4.60
83 2.22 4.50
83 2.42 4.50
83 1.42 5.20
83 1:57 5.20
83 1.20 5.60
83 122 5.40
83 1.27 5.20

S02
COCENTR.
PPM



180
185
190
195
200
205
210
215
220
225
230
235
240
245

176.823
178.385
179.947
181.510
183.072
184.634
186.196
187.759
189.321
190.883
192.445
193.800
195.154
196.508

0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.110
0.110
0.110
0.110

83
83
83
83
83
83
83
83
83
83
83
83
83
83

1.28
1.34
1.58
1.25
1.22
1.55
1.12
140
1.7¢
1.78
1.86
1.79
1.78
1.86

5.10
5.10
4.80
4.90
4.80
5.00
4.90
4.80
4.60
4.50
4.70
4.30
4.20
4.10

325
325
325
325
325
325
325
325
325
325
375
375
375
375



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 3

MODEL:  Top Load DATE 27-Aug-10

METER CAL. Wt. WOOD

FACTOR (Y) -——— 0.916 BURNED(LB - 177 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) - 30.06 inHg  MOISTURE © ---mv 16.143 %

LEAK RATE Wt. PART.

POST (Lp) - 0.000 cfm  COLLECTED ------ 0.3279 g

WATER METER

VOL. (V1)  --=m- 120.8 MI VOLUME Vm ------- 75.008  mcf
TEST HC MOLE

TIME (MIN) ~ ——m-- 245 min  FRACTION - 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 3
MODEL: Top Load DATE: 27-Aug-10
AVG DELTA AVG PRCNT

H e 0.14 in H20 CO W e 1.07
AVG METER AVG PRCNT
TEMP. Tm e 81 deg F co2 W - 6.94
AVG PPM AVG BAL

S02 W - 336 PPM CO2/CO ==--- 6.48



TABLE 4 ----- CALCULATIONS
CLIENT:  Jotul TEST No. 3
MODEL: Top Load DATE 27-Aug-10
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 67.35 dscf FLOW Qsd = - 636.751  dscf/Hr
&
10.61  dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.686 scf CONCTRT.C 8 -—--- 0.0049  g/dscf
PRCNT PARTC.EMISS.
MSTR Bws =~ ------- 7.79 % RATE E =~ - 3.10 g/Hr
BURN MOLES OF GAS
RATE BR 1.65 Kg/Hr  PER Lb WOOD Nt ---- 0.46 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE - 228.25 g/Hr RATE == 1.88 g/Kgdry
& fuel

138.42 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 3
MODEL: Top Load DATE 27-Aug-10
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 443 4 98 100

10 446.1 98

15 448.6 99

20 448 4 99

25 448.5 99

30 447 .4 99

35 447.9 99

40 447.6 99

45 447 4 99

50 447.6 99

55 447.6 99

60 446.8 99

65 452 1 100

70 454 .4 100

75 454 .4 100

80 455.7 101

85 4553 100

90 455.3 100

a5 4554 101

100 455.1 100

105 4554 101

110 4554 101

115 455.3 100

120 455.6 101

125 455.2 100

130 455.6 101

135 455.2 100

140 455.3 100

145 455.3 100

150 455.6 101

155 455.3 100

160 455.3 100

165 455.3 100

170 455.3 100

175 455.6 101



185
190
195
200
205
210
215
220
225
230
235
240
245

454.5
454.5
454.8
454.5
454.5
454.5
454 .8
454.5
454.5
454.5
454.9
454.6
454.6

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



COMPUTER INPUT DATA SHEET #1
Client: Tratwl  NMewtés e rida, 3,

Address: _5_5’ /—/uﬁ’f\f /“"‘EBC:M.
Gorharm , ME O403E

Run No.: ) Date of Test T= 21 = 2010 BumRate:__|. [, J 1

Model No.: 75_-_?/3 z—'c:m.of} ¢ [] min [[Imin-1.25 []fan

Stove Type: |:] Cat @lon Cat I:] Pellet E1.25-1.Q |:| max I:I insert

Dry-Gas Meter Y Factor:_* ql k" Post Leak Rate: OOD  cfm  Time:_ q S
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 1S, 00 % _ cf
(00.000) (Data Sheet #2) ‘ :

Stack Flow: / O 1‘! i (-(3 dscfm A H: 14 in. H20
(00.000) (Data Sheet #2) : (.000) (Data Sheet #2)

Maximum Vac.: 3 O Barometric Pressure: 50* O_(g in. Hg
(0.0) (Data Sheet #2) . _ (00.00) (Data Sheet #2)

H20 Captured: J20, & g

(00.0) (Data Sheet #3) ,
Front Half Catch % Of Total: AT,y % Total Particulate Catch: Oed i q

(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
- Q r -

Flue Gas Moisture: T1.7] 1% %

(00.000) (Data Sheet #7) =
7

Particulate Emission: (b5 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: L{ 2.0 % RH  Ambient Moisture: ’ » 3 % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Preburn Fuel Wt.: 43-5 lbs. Coal Bed Wt.: 3- = Ibs. Test Fuel Wt.: J _7' 2 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): { 9 % %q \ BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 13.2 9 % Pretest Fuel % Moisture (wet): , Lﬂ% 6‘7 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

=
Test Fuel % Moisture (dry): 1,259 o Test Fuel % Moisture (wet): (L1973 o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): A /ﬁl BTU/Ib.
(0000) (Data Sheet #11) o
-, 04

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

Average Ambient Temperature: ’7 J_( °F Stove Temperature Change:-_' 815 °F
(00) (Data Sheet #14) (+/-000.0) (Data Sheet #14)

" 6"2:4*"}' L/O Meter
e T Terp Sz

in. H20




3

METER BOX DATA SHEET PAGE # 2 Page: ___1_ of
uniT:_Jutol “TL RUN:__ 3 DATE : &= 23~ 2010
Meter Box:__ S Y Factor: =i
Leak checks: 2;;"{ "Hg @ O ofm "Hg @_____ cfm
"Hg @1000 cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: ’:S(i_.?_
ROTO:PRESS: | | SAMPLING RATIO: 3, Bl BP: 30, | 2.
METER © SAMPLE STACK DELTA |METER| SO2 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM __ H "TEMP PPM | TEMP | VACC
O 1Yo |12 | svou [0.%22] )5S [ 74 %325 (74 [2.0
Sl gs|i2® . oua] ™ 126 U 18 |35 ]3.0
01 bl 24971881298 [ 3,144 | o | T |40 17 (2.0
B 83]1126.007r [126:023 [ 1363 | .63 77 [425] 17|20
2 Rwl127 070 [Jz7.610 [ 033 [ o] D |4a5] 17|20
B o5 [12% 11 L2 (1 [3.244) .0 | 7% [Ho0 [ ¥ [20
=d /D {10)56? |29, 35S 2 ”'(:Scl ;1’4 Y| 30 | 1% 2.{3
PLs PR3 13y ey 112060 U | Jx 23S 9% | 20
Y1 20132 %05 NR2.%SS | 1o [ 2 | 29295 Jp |20
Bl 25 [1349.Los [y -oslizne [z |13 [as| 18] 20
0L 301120 HOs [ 134, Hold 1209 [ 2] | 1% [Ras[ 18] 20
B 35113%. 203 133,204 Iz |21 [ 28 22508 [ 20
ROTO PRESS: | | [% TOTALS: l5lauS(_7 th 92L BP‘:?)Ol D)
o) Hp e [1Howot 17,5998 .20 (%0 205150 [2.0] .
O 95 4L %3F |IML %33 |12.ss)]20 |82 (25 [32 |20
10 sol)43.029 [1Y3.L04 [12.55¢(],20] 82 [0S [32 |20
©1 SS|Ys s [Hds S [ HHgH ] 1F ] 82 R [ 83 |20
ClBwl 192l 199, 20k [ILHe |13 | 23] 3c0] 3320
o o489l 142, a1 | Ihdsd [ 13 | > 1200l 53 [ 20
/0 1/50. ol 150. 6ol [10.LOV ], 1Y | B3 [325[%3 [20
;‘sz £01/53,7135 |153,135]/0.6ol | /¥ | & [PR5[ZF> [ 20
2153, 300 | IS5 3eo 0Ll [ 4] 3 [325]I3[20
el - f:)--&w“zﬁu;: 156, 8893 |2 3 1335083 [2D
351158 303 |158.3(% |9187F [.1] | 3> [375]83 (20
TOTALS: 133, 5%(0|].590 G4 MAX VACC =
TOTAL Cu Ft. TOTALS: 2(’..(" an 313"2_' IO\ \’1 '|AVG. BP:




ETER BOX DATA SHEET PAGE # 2 Page of,
Meter Box:__.> ?"1;/ Y Factor:_ _\Jmo |
Leak checks: __[ D ¥ Hg @i LUJ .cfm "Hg @ il
' /S " Hg @_UY7 cfm ———"H @ cfm
'InjactSO’ @ 100 cc/min, "Nozzle : Probe @ 3/8" od Initial Volume:_{ s _‘SEXD
ROTOPRECE: 'IL SAMPLING RAT'_?%C_K— DELTA :MLTER SOZBP: !%‘?C; KF?UMP‘
MIN | TIME RhéEEIEhI?G : SQ'SEI'EE DSCFM | H TEMP | PPM_| TEMP | VACC
T2 295l 1sqa.0s 159, G5 [9.1KF |- 1] | 85 _23'75 &3 2.0
B[ | 0L 03 | L o3l | Gisd | | 83 X5 183 2o
il B /toz?sa%s L2 2%% |4 [ | B3 IS 83 |2
1] 54103, 139y [ @ sd3] - 12 | 8233 |%3 |20
07900 [LS m LS. 1973 | 93] 2 | S5 1350] 83140
W[ 05| Job, U0 1L, 50 984> [ 12 |33 [30 [© 20
8010 [10%, o4 [L6E 1o |49z | .02 | B3 |380133 |20
e )]164. 557 1L4.553|9.843 |, 1Z | 33 |350[%3|20
800 11010 [171L.010 [4.843 [ 12 | 3D | 3503220
(185 29 ] 792463 |NedL? [9.342 |02 | 33 [ASO[83 (20
] 2 3ol (113,900 93493 [ 2 [ 85 [3s0]%3 2.0
16 3115 310 [115.3710 [9%42 [ 12 |83 (250 | S [«4d
ROTOPRESS: | | Q3 TOTALST )L, 143 [ L4 | | 996 | BP+30.05
49017, 9323 [1IL.¥23 (oL Y | 83 [325{%3 (20
] 45 1119.365 [17%.3%s [lo.U¥ | 1Y | 33 [325]F3 [ z0
Wl S01179.99 3 1179943 0.0 | 14 ] 33 [32s]33 [ 2.0
98] 551 (%1510 [1%1.510 [10.61% | 14 | ¥3 [225[R3 [
20150193 072 [1%3.072 [Ww.LIY | J4] 3 1325 [23 2.0
20 051189, L3¢ [I¥4-(3Y [Jo.tis | IS | 85325 |33 |20
201 ;o l/8C. 196 IR 19 [/00s [ 1Y | D 325 153 120
:2‘5 [T N7 5% 1189759 |08 |14 | 85 325 [33 20
1 201189 321 [139.32( [o.Lis | (1] > 325 [$5 |20
L 291190385 1190, %%3[lo Qg [, 17 | &3 (375 |55 [ 20
oA uds 1192, 44519202 | 17 153 135 183 20
2| 33] 193 %ow [193. %00 19,202 |, I{_| 53 1305 |33 | 20
. TOTALS 12,58 | .L2 | 94(, [MAXVACG=""
TOTALCuFt. TOTALS: 240.71%72)3,03 | /9 7 |AvVG.BP




METER BOX DATA SHEET PAGE # 2

UNIT :

-—“5,(‘,.) I".ir../' é

i’

RUN :

Meter Box.__ 5 H
Leak checks: /O " Hg

/"_—> " Hg

Inject SO? @ 100 cc/min.

Y Factor:_»

3

Page:

3

:::f3

DATE : _3-272- 2010

il

@_1 O cfm

@ bUJ) ofm

Nozzle: Probe

@ 3/8" od

"Hg @ cfm
" Hg @ Cfm

Initial Volume: .S CO

ROTO: PRESS: | | 4

SAMPLING RATIO: A~

1

BP: 20.05

MIN

TIME

METER
READING

SAMPLE
MDCF

STACK
DSCFM

DELTA

METER
TEMP

S02
PPM

ROTO
TEMP

PUMP
VACC

240

540

195, 154

195,154

I, WL

)

33

i

&3

20

245

Ho

|9 SO R

[90. 50

S, 20L

J

[ !

35

&3

20

250

13 LIBZH
a J

]
=

Lo

255

——

260

265

270

275

280

285

290

295

ROTO PRESS:

TOTALS:

BP.:

300

305

310

315

320

325

330

335

340

345

350

HOIS

355

525,19

103

TOTALS:

MAX VACC =

3.0

TOTAL Cu Ft.

TOTALS:

10,47

JH

S4Z

AVG. BP: ‘_J)Q . 'C}(G

/I~



WOODSTOVE DATA SHEET 2A

Unit: j C)h/[ T Run: % Date%"zq’muPage: 1 of_{
Time | Volume Time : Volume Time : Volume Time : Volume
alt Jr— 1204 35 240 |\3sY o0
; - T 245 | 365 |
P LSt o 1356 125y |
0 130 | - '
L %S LB ! :
15 ! /1 229 135 \J ;;t 255 . 375
20 )I oU% 140 '\ '453 260 ' 380 ,
25 : ]‘043 145 ' ]\45’5 265 E 385
30 [0 150 953 270 390
35 L5 | 165 | 4S 275 395
20 . T 280 ! 200
B 1.y : :
B 40| 165 | '[ ‘ii 285 | 405 |
50 ! 0] 170 1 s 3 290 210 1
55 , I %0] 175 453 295:; 415 |
60 | ) 180 L4 300 420
NI L Sl N Ml |
%42 IR i .
Cohsdz " )sge “ |
80 200 T 320 E 440 E
L [kt B R : :
LSS stz w
o0 210 , 330 | 450 1
L LLAS ST : :
9% | l%(as 215 | | SLT 335 455
00 | | 505 220 T suz 340 i 460 |
W s 2T 345 | 465 |
110 : 1515 230 E | sz 350 E 770 :
115 | | s 235 | | 25y 355 | 475 |




PARTICULATE CATCH / MOISTURE DATA SHEET # 3
UNIT:  “Sutul T RUN: 3 DATE: B-27- Lo

SCALE |  WEIGHT
scALE CHECK] LEVEL ZERQED 20509 | Q9S00
wNmaL: | Y v, 590.0 g S9Y). &
FINAL : v v 88509 | D ESw
IMPINGER #1 #2 #3 . #4
anawt - | 728,06 % 3 TZ5S [395.5
INITIAL WT LA 9 "7 HR4o |RThE
NETWTGRAMS | SIC, 7 49 .5 | 17

TOTAL CATCH: JLO: % GRAMS H0

FRONT HALF
- Beaker# | 131
purers | [477 - DESC. |  ACETONE
FNaLWTg [0 )5 - |enacwrg | 106258 1
INTIALWT g | - LLOI INTIALWT g | [ O 443
NETWTg | OS24 NeTWTg | 1 O3LY
‘voL. pEsc.ml__ 19

BACK HALF |
1300

FILTER # ki X5 3308
FINALWT g |t H{ 03D

INTIALWT g | ,359%
NETWTg | v O4 BS

BEAKER # |32 3% 134 | 138
DESC. ACETONE | METHCHLOR H,0 H,0

FINALWT g (05, 43 10,5100 [ 1ol 1295 14 jizl‘”
INTIALWT g [ ]0S. 5821 | (0l SoZ A 101,330 | [0 STZ [
NET WT g 043 Vo133 LOYIST (GBSO GIGT
voL.DEsCmi| /OO0 75 QOO H SO 3 |

é




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator Date:  $-11- 09  Time: 1205  By: A
Manufacturer S & S Grade : # 25 Glass Front Size: 11cm Lot No.:
Back Size: 8.2cm_ Lot No. :
DATE. B/ 709 |ay: ﬂ pate. !0 |gy: n/ DATE: -~ |BY:
FILTER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME

191F | 0.6LY5 0900 | 0-6GY7 09z 0

192F | 0. 66720 D40 0.k 5| oqi|

193F | 0.G62/ 0907 | (). 6%2% 0922

194F | 0. 056% 0902 | 0.656% 092>

195F | 0. Lo} 004 | 0.6 0T  |082Y

196F |0 (5% 0905 | 0- 6539 0925

197F | 0. 600 0906 | 0.6b0) 092G | P-3

198F |0). GOIS 0907%F | O 6k 15 ON¥AS

199F | 0. 6535 0908 | 0. &57Y 0923

200F | 0.6bL!T 0609 | 0.Lle!% 0129

191B | -3 oD o0 | ¢ ol 0130

192B | (. 3597 o) | 0-2599 093l

193B | 0- 3594 gail | ©-35732 | 0932

194B | 0-359C  |0912 | 0- %526 |0933

195B | 0. %520 |01y | 0-25=!  |09dY

196B | 0. 320 0915 | O-DL>] |0943S

197B | 0. 259% 04t | 0.259% [0936|P=3

198B | 0. 2049 oy | 0. 3640 0933

199B | 0- 20070 0% | p.2po07T 0938

200B | 0. 3603 o | 0-% 05 |0939

. N / “ =

Checked by:_( Lx)réjéﬁ‘ Date:_ 3~ }1-C Time:__//15

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME BY

WB

DB

% RH




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : 2« 2= 2.0!C Time: [/ 0O By: %
DATED-S 10 |y AV ppaTE X $-10 BY:L)  |DATE: |BY:
BEAKER FIRST SECOND ’ THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
126 | 073659 145 o5y ILbl] 1210 |7
127_[jot.03v% (10 |l 153 Lz |7,
128 |105.60%9 11y 105 03> [z |
120 |06 q23Y [ it 42%9 s |7
130 |l S04 tthq [ jos. s019 |12y |°
131 )0 9429 (1150 [)ok.8949s 1215 [
132105, 31+ [115) [os.3%20 [ '
1331106, 5026|152 |iol. S027F [ 120 |7 Pin 3
134 [103,63%0  |US% Jloltgdo [Vt 'y
135 (o4 %925 sk o« 420 (129 [T/
136 [jo7F. 0623 [1S5 [(07 0829 [[220 |
137 |4 1028 [use L2 |1z IV
138 1109 2%33  [tS7 |0S.a930 [1222 |
139 100, 1250 s o4, 1285 1223 |7
140 1106, 94(2 1159 1ok A6t3 (2247
141 102,399 [1200 [loe, 2300 1225 |7
142 (o4, %12(, [\2ol w12\ [izan |7
143 (1055206 1202 |ins.s70) [l
144 [)06,33%2  [12035 06,3779 122k [
145 |/of, 5799 |14 [101.5195 [{z24 |7
146 |10! 2%/ |15 |0l 3t 130 [
147 /0. 555%_ 1206 | 1pbiassq  [123) |7
148 |/04, 35 G2 1207 | o4, 1560 1232 [
149 |09 5443 1209 | o7, 5442 | 1233 |7
150 [W0o AHL  [1204 | /o6, oxF | 1234
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WE; DB | %RH
6-)0 | (o | Cin | /| O (3 |Checkedby: Cintsalimrd
el 1o )03 | ¢y | | % [Yo [Pate: @-i0-45 G
I } Time: 3/
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BLANK PROCESSING DATA SHEET # 5

uniT:__ukul T RUN; D> DATE: %2110
BLANKS DONE ;_/0~30-2207
BEAKER A B 0
200 ml 76 mi DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA xfu%ﬁ;’
LOT #0252.%™> |LOT#03 594/ | Distiled
FINALWEIGHT |10%, 9009 [l0b, 30777 106, 9680
TAREWEIGHT [ L0%, 3995 | /0L, 3067 | 100, 64y
NET WEIGHT 0014 » 0014 « 0L

TARE BEAKERS INTO DESC : TIME : V60 _DATE:_/0-720- &3

DATE /022 BY: DATE : 023 BY DATE : BY :
BEAKER | 1 ST WT | TIM 2NDWT | TIME | 3RD WT | TIME_
e

A llsgae | \ 00 (.{o}@ 02}
B |30 | 110/ (J&b,%d,i) 10l%
¢ o3 | 102 ik, a4y 1029 -
FINAL BEAKERS INTO DESC : TIME : o0 DATE :__/0-27% 6
DATE :/0%1 BY : DATE : />3 BY DATE : BY :
BEAKER | 1 ST WT TlMi 2 ND WT | TIM 3 RD WT | TIME
A___|I8Go [102)  |198.9%09 | 1blY
B |lcb3cnd | N2Z |l 3007 it
¢ |L9uL7% | Y125 |nb.9us 22
TARE QC _ FINAL QC
DATE | TIME | BY wB DB % DATE | TIME | BY WB_ DB %
lez{le|Ch | <178 l4 | e nwley |~ 7042
10-23| /06t | Oy > 09 |44 /o-i*lbty% \)\ 0845




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: - SN:
From 2-2(»20/0 __ Through Sartorius A120S 37010004
100 0 1 100 m
welggt wllgght weigght walghg Tech Date Time BDL:I{ % RH
(000a0] o vy | 09999 | 0949 Cin | 2Z2sb| O0F40| 72 |4
(00 o0( | 4. a%9q | L aa9@ | . o09%  [¢f. 2w nys | 72 Y6
[00- 000 | DDA | (OO0 , 09914 L L2g [ loo | Do [d9¥
700 o | Jo.cooe | /. ocuo 09949 |CKR [3~1 |09w] b |49
10000 | /0 .00 | 999N | 1ol | Qhun 125 (12| 70 [ 4
Joo.cool | 99499 | . 999 L O9 9 L 132 11R30] % |47
200.0vee | 9.999% | 09949 | 099 C%—a’ 3-9 [N3o [0 |4
£00.0009 |0, ov] |lovwo |, 0999 [Cin [3-10 {1200 | 0 [ o
Joo.Lovw | )O o aa9 1voasa (U (21 0% | L (49
99,9997 | S,qeaq | .G499 | o066 | T |25 11000 | 70 |43
(00 o | /O, LoD l, ouao LO49R 1 Cun 12N l0oaw | D7 [ 4L
100, veo | 9. qaa | L oool oo [CF [4-% [1430] ¢ [49
499999 | jo o g | ) oxxs 0899 Ol -0 [Heso 3 |9
39,9239 | /o, ax)f J oco ! . ] OCO A 193279 [T
joopow |10 w2, | fsovg. | jooo |df |4z | (&30 75 (49
(00 o | Q. oy | h owoo 0999 |Cf7 |Y-zz | [13o | TY (47
ff}ﬂ* CPEniid /O. XD 1 !I Ow LQJC'! C{ q_ %\z . 4""2:3 /D}fj’ ’)"{ 44
Q0 . oi | 9. 549 q | h owo o | OO “42d 1096 | Ls [ 99
/DRrowoe | G, 4999 | .9949 vioxo SN [Hes o930 ] 9= | 42
o.ovow [9.9%49Y | hooo [ w0999 [CR, |42 [0 [ [/
[0 .00 /0 cwp? | | wooo 0929 %\ H-30 | 1310 | 18 [4R
Q94998 /o oo | liexol 0949 B2 | O848 | 49
(00 ey |1.949% | [\ ooy [, 0999 %29 o953 | 78 (43
Voo.oaw | /0 o | Looosn | (000 S22 1o | =73 |97
1999998 [/0. o0 | .9949 [ 000 (U (%28 (190 90 [dY

/00, boow {0, OOCx > LOQI.)O = ocqu : %"-:Jl ﬂ710 _I’L QJ(,
KD A0) | 0&sy | [ Qoo | s 190 aA-{ [1732%x] IL | 49
7@&1311:: O, ool | 4 000 09499 |C4” 192 [1Pov |5 92
D Q00 | L0, | Luexewow | v D00 OIH a3 %o |7z |[NL




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
cale: e SN:
Era;r? /0~ Zc05] Through L= 25~ 200 gartorius rggols 37010004
v::i:gt wL?Jgght w;ig ht 15’3:;?.? Tech | Date | Time :u% % RH
[00, 000/ | /0.0 | | oooa_ | 10998 [Op S0 |[B45 |19 [ Y
{00,000/ |10 a0 | .9999 [.0999 Ll4 e | 20 |98
/00, 00v) (/0. oo | .994Y 091y N |G- [093%0 | 74 H
100, 00) | Jo. wooe| . 99499 L0999 A |2 [1Li1o] 78
JoD, Qo0 ] | O, oo ). OO0 0999 |CAS [ 6-2s | /oco | 18 ‘}"fg
/00. 900/ | /0. o0 | /ioool 0999 Oy b2 |09 | T3
94,9499 10,0000 | [.oool (o0 Ch G233 | 76 ‘-IS
100, 0000 | /0. 02 | 0000 | 69499 |O L-28 [I1%oo [ 7% | 43
) 00, ovoe | (0. 9000 | /, ovwo ,0494% |C wta [ 1o 74 |43
200 . 0OW | fp. titae | ) DAL L0999 |C -1 [1R3D | 9p | 46
Jovevos | 4, 4998 | ) Doow 0998 C%‘) 37 113 | 715 | 4¥
99,9998 Jo.vwo | Lovw | 2099y [ dr [R-5 [ 1L T4
loo. 0o | lowoos | hoowo | (pad? [Ch [¥9 [17920] 78 (4
/00, 0007 | 4. %449 | oo | 094 K10 [ogvo] 78 NG
(00,0000 | /0 oa | | [iovol |, 0%4 M| N2 T |4
00,0003 | 1o ool | [axxof | ] 000 A= (2|0 | 1% [ 4L
Joo. oove | [p.poen | how! | . 1ooD - M 1o |0y |40
/00 . eoov | o Gxid | heool [ L0894 %-19 109w 274 [y
(00 O0L| 0. o] | loooo |, (000 |dn [R-29 0% | 772 [Hz
j00.%0vo | 99999 | 9999 | (A9 ok [8-2s loww | 10 4y
(o0 oo | JO oessis | f ey 0999 N 13-26 3o 9 96
(00 003 | /0. 0o | 4990 | . /00q [Ty [9-5 |20 29749
[ 00 . OO0 | L, covns | /¢ exx0 LG99 | C ?-R 4] 9. [yl
(00 o | (O o) | [ioool O30 Y %(" g-1f 116Ss] 795 143
£00.0000 | /O, o | 2o | L0889 (48 (-1 1220] 98 |96
[00.0%xo | O, oy | [ cxxay LonS UG (93 1930 '?9 Y6
(00 Ooco | [0> oot | 9999 . (000 9 [l [ s |98
/9o o | to. oy | ~RR19 | 999 [ 1-2g [ 14po] 29 [ 44
[00. 00 [ o atol | [wwe | o | |Fao [1BO] 15 L '
[0 ) | JO erwf [ o020} Llovo [ (DL (o | (L ‘
100, a0 | 94999 | ) oo/ || (Xt 222 [l | 12 u&, l
00.0xe | 9,993 | [(owo] [ /o I 2~ [lon [ 95 |4/
{00\ o | (0, x| Tvaxx) (A9 A-5 /075 [ 98 |43
Lo boss | (0, owof | L oaxo . 1000 27 |14 | o |[d¥
(60 G é.. | /Oarnof [ cove » 09949 A% |lzew | 7% q(,
(00 v /0. 0vo | oo | 099F  |Ch [ 223180 % 49
[P0 000| [0.000) | lewo | 949 TR [Z29[0R0] (4 _[9F
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
From B2 2008 Through S <9~ 209 St A120S 37010004
' D
| v::io nt wL?g%t w:ight L"ﬂg"ﬁ_? Toch | Dato | Time | g | %RH
949999 | /0 .wevo | Jioooe | 0999 |G |8-77 0S| 18 | 46
[(0.000( /0. cooe | Loooo [.0999 B [%-28 [097%0] 1% | 9C
[eoievo| [, ol | hoool |vo997F [N 329 [120o|9% | NG
00,0000 | (O, Cox xs | [/ 006 1 QOO 23 1R300 [19%0 18 Y,
J00, 00 ] |0 oo S| ) oo | s 0999 %: B3 |o1s” | 990 |49
/R0, 000@ | 1D .oxs | | [lowo  |.0997F Y. M- 0o |94 |9y
(06 ,0000] /0. wou| | .9999 [.]ove Chp [9-2 |ogus| s |48
99,9919 | 0. x00 | 9999 [.099%  |Cya |9 4 [ovo| 79 |43
44,9999 | 10 ool | 1. cwo? L 0999 K 198 0B 77 145
99.9999 [ 9. 9999 | 9998 |,0999 ICh [9-9 [towo | D4 [958
40,9997 [ 9, 99973 [ Loowo [ 0499 [ -4 [ISco| 3¢ [45
(0o, 00w 49 44aT | .9999 [ 0949 S 12 cmn 27 149
[09.0000 [ )0, cwwes | Loooe | 0999 [O~ [9-1¥[0%0d 1% | 4G
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: - Model: SN:
From 10-22- 7 Through B~2b~ 2% ot e A120S 37010004
100 m D .
u::lggt wl?git w:ight w_eighit’ Tech uste Time Burl{) % RH
100,000 | 1000w ) | Loty | 099% WO % TI8 | Y
AM.949 [[jo.ooo| | [Leoo | [00] h_J0-23 | jovo 4 | 4y
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foo.0000 |9,9999 | 9999 [,09%9 | lpzalldo| 9L | 47
Qq.A%% 149919 | 9994 [a 1o |CK 1/0-30| | | D& [
49.8%97T [Z0.0w0 | . 9249 |, 049 s L | [soo| L% 47
(00,000 | /0,000 |/.000b | ,0999 L - 1911712093 40
Joo. oo | 0.0002, | ,9999 | .091 =20 [1low | (04 [HY
94.999% | 9.99°9 [, 9949 1099 % [-188 \t3o| L |48
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MM /0. o | fovdl | . loou 3 19w | 7Y 4y
100, |10, 3 }i(m? . O‘?qu Qr\ 2 l-09 153_0_ (-]k" ‘S'
99.999%19.9999 [.9999 [.0999 -l 1700 | % |4
06, 0ov 1110, 0002 | }aon | 0o lcha |-t 1da0 | )2 [de
91.9999 /0. coel | .9999 O99% 1O 2A-DEBIEP | (%] 94D
94.9999 /0. <001 |J,0oo0p [\ 099§ L 23 OB | 7% | 3
00, Crexs [ D, ocoe [l | 0499 %) SFUY 1020y <18 |43
00,000 ([/0. . ooo( | 4 oxx L0999 _1S-9-08 o%30| L9 |3
(QD,000Q [/0.Cvu( | . 9599 0999 1ON I8.0. 1230 19 [4)
992499 (4. 9999 [ looxo | 0¥%4% 1 B lFas| 0o | 1] (44
(00,0023 _|/o0, 000l | ,4499 |.0999 [d 5~fz (4 | 70 4%
99,9999 (/0. ooy [/, 0000 [ lawe (DR [B13 [I60 | 9 |42
192999 [ 2. 9997 | Leewion | wiooo Kb |S-#¢ 1730 ] 99 |42
94,9929 10,000 / . qqqq | JOCO A4 8o 13 )2 ‘{(,
100, 000 ) 110, e | fiowo [,0999 G |6%@ 170 | 7 |7
9,991 1 1.9929 |[[wooao . 0999 ___dp U5 1800 )3 47
(0, ol (o wwp] .94 79 L0 997, ~ | BB O3] 97 42
(0, 0007 | (/0. 0o0O | [ vool |.0999 «|R-1Z-0%1 0l |78 | 43
(00,0000 /(0 o) | leaxs |, 0999 B 0950 | I, | 4o
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NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT: b T RUN: 2D DATE: & 10
BLANK CALCULATIONS
Acetone : OO "J ___g+__200 mi= M’%‘ g/mi
Dicholoromethane:  _sL©IY  gu_ 75  mi= _, 00 \9Y g/ml
Distilled Water ; OBl gu_200 mi= . QOOOLY g/ml
FRONT HALF CATCH
FILTERS : " QSW?L{ g- I —(.,0000 a)= DS 77 &
Total Catch # of Filters Blanig Value / Filtar
ia 13'5
y o
BEAKERS : 1\ WDl g- i f.c:amtﬂ' g)= . 03L3 g
Total Catch ml Acetone  Blank Valus / ml Acstone
TOTAL FRONT HALF CATCH  : . 0934 6
BACK HALF CATCH
FILTERS: __ 1 O3S g-_ | (.0000 g)= F OM %S 3
Total Catch # of Filters \;B}Iank Valus / Filter
BEAKERS : 3 y LY
Acetone ; _! o473 g-_(UQ ;.wwo’-} g)= : /O5L¢ g
Total Catch ml Acetone BSnk Value / ml Acetone T
. (oot
Extract: _ O35 g. 75~ (L 000019 q)= VO l1Y g
Total Catch mi Dldmldrume‘.t;;g ‘Blank Value / Dichloromethane
Total Catch ml Water Blank Value / Water _ ¢
TOTAL BACK HALF CATCH : | 2-5 “ Z"" g
TOTAL CATCH : s 219 9
% FRONT HALF ; 3.6 %
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TEST DATA SHEET #8

unim:Jootol T L RUN:_ 3 pATE :F-L1 2010
Test Chamber Air Velocity Start : @ Stop : 62/3 Avg.: QZS
R |

4.0 %R %Ho0
36,0 wrr I %m0

pomr
Pre:WB: > pB: Lo
Post:wWB: W2 pp: D!

Average : 42'0 % RH )“3 % H20

Empty Stove Weight (Ibs) : /U/ /) wistack & oil seal : Wet : A ’/74 Dry S LH;:B

Kindling Weight (Ibs) : Paper : ' J Wood : I ! ‘1{

Preburn Fuel Weight : A+ 183+ LG Total:_47Z.1

Kindling & Preburn Fuel Weight (wood only) (lbs) : Total : L‘B >

Coal Bed Wt Range (Ibs) : e B .o Scale: 50,7} . &H4.9
Upper : .25 x fuel weight : Always round DOWN to nearest tenth 3 .}
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : ’

Maximum Coal Bed Removal (Ibs) : (( L}'*L’ + 2y, 2) .25= le O
Upper Lower rou

Test Fuel (.75" x 1.5" x 5" spacers ) = wl) pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load
2" x 4" WS «f X.) 49,7
4llx4l! /(0,5 2 q.o 5018

Test Fuel Weight D_}_ b ibs

Estimated Dry Burn Rate :

177 - (13 x 0Kp!HY ) 60 G
3 2045 : X 29S = /m (94 J kg / hr
TIME
Estimated BTU's/hr: 19,140 x (1-%? X (‘D(g';'[ﬁ = [ CI%%L/ BTU's/hr

o
EPA Default Efficiencies : Non-ch:i ) Cat: 72 Pellet: 78
A5



WOOD STOVE OPERATING DATA PAGE #9.

onit: __Jotul TTL Run:_ 3 _ Date: & 21-2010
FIRE STARTED;__ O (5
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
o LD ; at start of preburn,
SECONDARY AIR : A 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 f‘; sec.
TEST:
DOOR wide open during loading Cb min. é;Lsec. 1/
PRIMARY AIR : Opened full for first__<5____min., then set to run setting of _» (+0
SECONDARY AIR : N !/ A . ICAT BYPASS : .}\)?374
FAN; _
ON AQEP during warm-up N OFF during preburn
ON Ffirst_30  minutes of test ONY OFF balance of test run

Fan speed set at __ (O
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : ____AJ !/ A BRAND: N [A
_ /

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either |2 o/ (_c; inches.

1st warm up / pre-burn fuel cha'rgef ( 2( A Ibs.) added at 0’7'5(1.)
2nd warm up / pre-burn fuel charge ( !%25 Ibs.) added at Q q Z-B
3rd warm up / pre-burn fuel charge (__11 7 1bs) addedat__ |17

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 ; jD+U’ TLC Run : 3 Date:g" 2'.} ~Zb 1O
Room Temperature : ’73 y Temperature Correction Set? No
Calibration Check: 12.0% + or — 0.2%7? No
Time Test Fuel moisture reading taken :_ 094 e,
pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
1| 248 | K| /5.5 /S,) 1S, [S,2373
2
3
4 | Tana | P | .o, 22.9 22..3 L
5 | 258 [ P | 5 20 | 2/, 2.1,
O | ¥wdwd | P} IR 2 i T 1.0 [8.0
7 | 2'xa"xg” | P L
8 | 2"x4"xg' P
9
10
" x| T | 15| 1% -0 1.0 | |X.D
2] T | 140 160 | %D /% A
bl I T1226 20-% | 2lo AN
14 T T | 209 0.9 20 .4 205
S Wwdwils’| | 164 1%6-3 1B 14,2
d -1 /60 | 195 < 19,2
7 LS.
18
19
20 | Spacers T 723 2.9 2920 972, )
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /S, TRY % 20,3373 % '}Ci.ZSO %

WetMoisture%:l }3.7-(0‘ % /G:%qu % /Cv* /«_{3 %
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

To obtain Wet from Dry :



GAS DATA SHEET #12 7
WEIGHT; $50-0 - DATE: &~ 23 <2016

un: Jotul T RUN: O PAGE: L oF 2

TIME |SCALE| FUEL |DROP| V. Co: | V. 0: V. [ CO [STATiCc SO.PPN|
O mili. A [ ~— [.1a% [tLa [ .590[ 142 |-10) | L0309 52
8 —wloro\lol . A5 1g].Ha (24 [-050] -S2 055232
12 oJode-Y [l ] - LS L L GHZ L[ 1-053] 5SS 10501 oo
12—l S K153 - & | A 69 o] (29 |- 090 -9z =00l 475
20 45011901 g le2sl Yooyl L.ode ]l -9%5105/1 Y is
P—sli. 2|\ 2] % |.295 | 4% .56 10-Z 1 .064 | « 20561 50D
' 0265 2[ 1322 T0 .58 [T7% [208] 321019 | .21 | -06I]. o0
S 25622112 2] Vo [ g9 72 |- 332 31,020 | 22 |-060| - 21%
Y ClAIUDL e LGl 2y .22yl 5.1 J.oz0] -22]7059 . 2745

560 o U] -9 2% L |- 5291 % ] |0zl 231061 20S
29—l A 9021105 1570] 90020 | . 27003235
2595061 $¢ ] -9 L] (La |.256] 9 |-005 ] 02106775
iSUBTOTA whkik *kkhk *hkhhk *hhkk vk *khdd *-t*** Fdkhd Wk '-- G}q ek dk
W hob.0l §-of ¢[00 TSI 3MT B[ [.OI0] (Z 0G0 23E
W elosrd V2] -F -4z U212 9.3 669 [ < |0¢gol.27<
W —200950.6] (-G -G | 433 0% |99 Z2-9 1.oog | <07 1:0601.27S
2 —55%6.0l 6-0] -G |6 U |56 %4 [0i | 1% 2059 -Zoo
2roddss il 94l Gl eS| LG 263 9] ooz | oy |G| 200
oMYA 6] 232 Q2 USIT L2 -0 |- 1 =053, 200
oot bigl VMK ) "\ [1231.027] 34055 | 325

2o (L Y e Zaz ] Ay - siqlZa L o6 | -4l sy - 22
IE—0592.91 291 . 2 1.290 3.2 127121 [-oud]| G205 31225
IB—7TNB Gl 36| -5 1798 32 | 522 B {-04z [ -9y 0%5%].7525
W —aekos. [ 3012 1790 e [ 550138 ]-030] A2-050] ~%0
W—7eleod. 2l 5] 2 1Al [ UK S% | Ul 175 [ 7 J491- 25
SUBTOTAL i iz Yoo ik A kAo kR dkw Ak L2 14 3] .***** ehrd Aededr ik ~— (g(pq *EkRkw
—qol5eo 1 o [« [ - 159 T3 [R5 [2/57 [ 7.2 2 e |30 ]

A729129 (. 7 L[| Ys .3 031150 | Gz DG 375
225dssegl 2| 1 Y[ Wy Py y a7 [ oyl |55
1 292721 ¢ | [ | (%ol Wg ['seol U7 1029 1 7.0l [=0%, =57 i

00552l 2@l - [ V155 ] Pl [-59%] 190 [L217 [ 2 (4 20| 250 |
HS—r1ec2 Yy 2Ul .7 Lz us -S54 (H0 220 | 277 044 1.250
Bplseza| 231 ] %0 U550 [133 ﬂ/o LY270u71 =<0
52215521 | 7./ |, L 3,20%’ 2.2 1962 1) 1- 190 [ Tyz |04 |- 252
UE9d920]1 20| -1 [ 204152 [-55%] 1ti.o 155 | LS3 [=0421 350
WSOl W [ 275 G [ 554 Thn |- s 10 B0 150
B20155 3 | 3] - [ 172515 [Sezl oy |12 (zz|0Y [ 1. 73S0
2ol 6] Lol . 1 17095 Z 536 U117 [ .27 0401330
SU BTOTAL dek ke drdkededdr *hhhi Wl *hhkhdr ****‘f oo ok el il LT T T 6 Zg e dede
TOTAL Fodek ko Fkdkd LE &3 2] whkhik ke k L2132 ***I"l La 2 1) *****"Q ] (sq'z whdhk




WEIGHT: 950 -0)

GAS DATA SHEET #12

pate: 6242019

i
wnr: Sotol\ L RUN: > pace: 2 oF <
TIME |SCALE| FUEL |DROP| V. CO: V. 2 V. CO [STATIC[ SO:PPM|
BO0]5505 | 1.5 | - [ l.20@]| 5 ] .o L0126 ] U OH0 |, %25
Sl YT LU [ -] [.9205]5- (1530143 157 | LHIOHO]. 325
\ L3I LS] ) 193] Mg [ q Ity 1. 196 | 193 1240 | - 225
\a2e—zol5ol 2 [ L2 | - | 1196 ] tla | 9%2] (LG | 123 | (-2S [040 |- 528
24550l 10 | 7 | oy S |5 [1Tg [ L2z =037 325
glssosl <al .1 L7200 S0l . 9661ILLZ]T. 193] LsS|-0%a]. %25
W—ol550.8] -Z| - |-k g 456z] L. o | 2l-0259] -225
gdsso 3] A -1 gy UL |-566] 142 |35 | LA 02R] . 225
HIE0-9] 51 -2 %k | He .oy MM .As | 1] :=032] - %25
Z 550 M| T I52] 55 .58 [108 |. (X6 | (qg|-0%4]- 225
Z 9903 23] 1L 3] M | 966 (L2 Y [ V\561=0"8 |. 2S5
15—72lSs0.2] -2 ] -1 L1311 H3 V%0 L3213 139 :*03‘"5 - 535
UBTOTAL khkkkk Khkkkk kkkkk *hkkkk wkkki *:**t *hkkk **_*** whhkd < . quQ ek
MO—01950- 1] <\ | -] 1R L5z 990 143 |< 3] [A%1:03F] - 535
totzlac0.d O [ | 162 Tru L1590 1Y 134 T 1 .se122 1335
=5 ‘
/3 o ;
e s
Z
z
2
299
24
SUBTOTAI. Fdhdhdk whkhh Fkdkhk whhkn hhhk whkhh L i 2123 *hrhhir *hkhki Thkkh
0
20
l
3
fre)
)
120
£
30
2
E ~or Y
SUBTOTAL dhdkkd *hkkk hhEhhh L2 4.2 1] hhkhkkd *****I';. e dede L2331 ] dhddd -\..-v‘ 5 le‘ whhhh
TOTAL *hkkkk *hkkhdk *hhkkk whkh kA whhkh khkkki ****.* Fededdew Thihh z hdhdk

Hl%

..I‘OL,(
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ZERO / SPAN CHECK DATA SHEET #15-1

Date D 2] -2010 Analyte: COg (15-1)
Unit : :IOWLU[ T b Run # : 3
zerocyl #: JOBTAC. 3R Conc.:  0.00% CO; Cyl. Press.: _ 120 _psi

Certified by : _ALR LIQUIDE

Date : QI&’I Q‘M

spanCyl. #: __ YRNAOS  Conc.: J2. O %CO, Cyl Press.: 1296 psi
Certified by : A | R LQUIDE pate: [I-[- O
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069
Range : 0-25.0% CO; Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter
EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO>
Method 28A = + .2%of 25.0% CO, = £ .05 % CO:
PRE RUN Audit : by : G WWN Time : Q1S Sremp :_'-)_’2-_" F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter | DVM % Difference A %
ZERO | 00.0 .000 00.0
_ 0. Z [ | ]I § 8 4
AN [ 2 T )
Mg | a1 To] 190 [ 190] 12263 | OL3 [\2S |
POST RUN Audit : by Cm Time : ZQ Temp : H
. QDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 000 | o | -
_ O | aw | 069 09 | 2Y
488 |, 468 1220 | 81 | 4%7] (223% | 038|152

+ 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: <3 = 21 ~2D(O Analyte: Oz (15-2)
unit: ____Sotol TL Run # : 3
zerocyl. #: JLRTAC. Zh  conc.:  0.00%O0; Cyl. Press.: 479 ps

Certafed by : ﬁ! E LJQ_,U- i Date : Q"?’ [ Q*C%L
Span Cyl. # : 4%%0“5 conc.: 12.(b0 %0, Cyl.Press.: 1390 psi

Certified by : MR LIQUIDE Date : _ // (- 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 % O2

= + 0.625 % O3
Method 28 A = + .2 % of 25.0% O,

+ .05% 0O,

PRE RUN Audit: by : . Wu-»zﬁ%?‘i? Time°ong Temp : g °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO[ 00.0 | .000 | 000 |cp,o |00l |= O] -.02 F.0%L
SPANNQUD |5 [ 126 | 106 | 509 1T 66 | 4036 43

POST RUN Audit : by : C. LTos % Time: /ol Temp: 14 oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 | ()00 w2 o0S ws‘ 0] 8
] ' A I A "
SPAN -~ -
1268 .54 12,6 | 126 | 503 | (2, LI VOl | 044

+ 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: B~ VF—20l0
Unit : j@'ff.)( Wi

Zero Cyl. #: A1LIATAC_3-A  cone.:
Gertified by : _HR_ L] QUINE,

Analyte :

Run #: -7>

Span Cyl. #: " HANA05

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)

0.00 % CO

Cyl. Press. : H20  ps

Date : 04"/ Q”'O‘IL

Cone.: | 490 _%CO Cyl Press.: (390 __psi

Model : PIR-2000

Date :

=1 O07F

SN : 408005

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

+ 0.25% CO

.02 % CO

PRE RUN Audit: by : G (,A/aﬁ/v??(‘%‘a Time : .O_%P_Temp : _—&_ F
Qunn‘ RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0,0 | 00 i Oub' § Wg ()L_’ %;
- |
SPAN |1 G -
4aq.0|.490 | g qo| 44.1| 9| 4,921 .ozl |~UH
POST RUN Audit : by : . (/s Time : 151 Temp : ] j g2
_ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
ze?:g Meter DVM % Meter DVM % Difference A %
RO| 000 ].000 | 000 Jepo| w0 | 05 | 05 | OHE
SPAN | 44, ; -
Ha,0| . 490 Y80 | yg.ol 490 | Hatl  [~oll |, 1Y

+ 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: &~ 73""2,&;)( ®) Analyte: SO, (15-4)

Unit ;- QTO"'U’ TC Run #:

ZeroCyl. #: LOATAC 2-A conc.:  0.00ppmSO;  Cyl. Press. : HZ0 psi
Certified by : A R LI BE Date :_ (% -1F-O4

Span Cyl. #: %%?-O%’q Conc. : ,250 ppm SO,  Cyl. Press. : ] 700 psg
Certified by : _AH 2 LQWU IDE Date : O [~ 2+ 2¢0F

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

Range : 0-2500 ppm SO2 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 .C MW\ Time : OC"’ﬁmmp ! L" F

AUDIT RESULTS

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

(ZERO[ 000 | 000 | 000 [ (Y50 |-, =5 o NS 2473
SPAN | D\D T '5@ go, T |, sul \2,5?  Q 3( O - | IZO

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

ZERO100.0 | 000 1 000 |y / |eur |3,799 (3799 |.1572
S
PAN 50.0 500 !2550 so,0 | ,50|]248.0 [TLow =, 050

+ 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 -

POST RUN Audit : by CMJZ%‘\ Time: J6W_ temp:_14 o




QUALITY CHECKS DATA SHEET # 16

unotol TL RUN: 3 pATE B 2+ 2010

Lol e °F Tc#1s_ AR °F
TIC #2 g °F TIC#14____ (8D °F
TIC#3 (0% 4 °F Tic#1s__ LY oF
TIC#4 LGS °F TIC # 16 Sblk °F
TIC#5 Lol i °F TIC#17 522 °F
TIC#6 (L3 °F TIC #18 1Ly °F
TIC#7 L2 °F TIC # 19 e °F
TIC#8 LS. % °F T/C # 20 — oF
TIC#9 — °F TIC # 21 s e
TIC #10 D °F T/C # 22 — oF
TIC #11 (13 oF TC#E e -
TIC #12 44 °F TIC #24 — o

Thermocouple Readout:
Pretest zero and span check and calibration

ZERO +

°F Adj.to DO °F

SPAN_Z0wo.VoF  Adj. to 2000 . DF

post test zero and span

ZERO_Or © °F Difference Q %
sPAN_J9 9971°F Difference_. O15 %

% difference

Thermocouple Readout Pretest Linearity Check:

0 =00 o 200 = 2003 oF 400 =_400.U_°F
600 =599 °F 800 =")99F oF 1000 =A9M9.} o
1200 =_[1990L o 1400 =!399H of  4e00 = |S99. 4 oF
1800 =199 CeoF 2000 =2000.0 oF

Sample Train Leak Check Pre_J Post _V
C-gas Train Leak Check Pre Post _V
SO, Train Leak Check Pre Post -V
Static Gauge Zero Check Pre Post __ ¥

Scale Check Pre: 5(0> — 50.3 = /0D
Post: S GD0 ™ SIV,L = (0.0
Stack Cleaned Prior to Test Run : YES

Nno X,






CLIENT :  Jotul TEST No. : 1
MODEL: Top Load DATE: 25-Aug-10
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CcO CcO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM
0 903.500 0.150 87 0.17 7.50 325
5 905.000 0.080 88 0.57 7.30 425
10 906.192 0.140 88 0.14 11.90 325
15 907.751 0.140 88 0.05 12.10 325
20 909.310 0.140 89 0.07 13.70 325
25 910.874 0.140 89 0.06 14.00 325
30 912.438 0.110 90 0.07 15.10 375
35 913.799 0.120 90 0.13 14.10 350
40 915.257 0.170 90 0.09 11.60 300
45 916.957 0.120 90 0.08 12.00 350
50 918.415 0.120 90 0.06 10.70 350
55 919.873 0.120 90 0.04 10.50 350
60 921.331 0.120 91 0.04 12.20 350
65 922.797 0.120 91 0.05 13.40 350
70 924.263 0.120 93 0.04 10.50 350
75 925.739 0.140 93 0.10 8.60 325
80 927.329 0.120 93 0.25 7.50 350
85 928.805 0.140 93 0.19 7.50 325
90 930.395 0.140 93 0.26 7.20 325
95 931.985 0.140 93 0.24 7.40 325
100 933.575 0.140 93 0.32 6.70 325
105 935.165 0.140 93 0.39 6.50 325
110 936.755 0.140 93 0.44 6.20 325
115 938.345 0.160 93 0.45 6.40 300
120 940.067 0.160 94 0.50 5.90 300
125 941.795 0.160 94 0.58 5.60 300
130 943.523 0.160 94 0.62 5.40 300
135 945.251 0.160 94 0.68 5.20 300
140 946.979 0.160 94 0.67 5.20 300
145 948.707 0.160 94 0.66 4.90 300



CLIENT ; Jotul

MODEL: Top Load

TABLE 2---RAW DATA

TEST No.
DATE:

1

25-Aug-10

FhkhkkkhkhkhhkkkhhhkEEr A b ERARERRARARET IR XA AR AR KA F AL H R AR Rk deridededodededr dode dedede sl de de e de s s e dese ek e e e e e e dede e e e e ey

METER CAL.
FACTOR (Y) ------

BAROMETRIC
PRESS.(Pb) -

LEAK RATE
POST (lp) s

WATER
VOL. (V1¢) =

TEST
TIME (MIN) -

0.916

29.92 in Hg

0.005 cfm

82.5 Mi

145 min

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

WET,FUEL
MOISTURE ¢ —--—-

Wt. PART.
COLLECTED -------

METER
VOLUME Vm =-==-=-

HC MOLE
FRACTION  =meeeee

17.4

16.516

0.0937

45.207

0.0132

Lbs

%

mcf



TABLE 3 -----FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 1

MODEL: Top Load DATE: 25-Aug-10

Sededede dek e ok ek vk ko kAR kR Ak TR kA Ak Rk Ak Rk Rk Ak kAR KRR Rk R ddkek kA kv ko ke dkkdok kdok etk ke ok ko kdkodkdedn

AVG DELTA AVG PRCNT

H e 0.14 in H20 GO e 0.27
AVG METER AVG PRCNT
TEMP. Tm = 92 deg F oo IR— 9.09
AVG PPM AVG BAL

S02 W 330 PPM CO2/CO e 34.06



CLIENT : Jotul

MODEL.: Top Load

TABLE 4 ----- CALCULATIONS

1

25-Aug-10

KRR REREA AT ERRFFARRAFFFARA AR AR RTRER T AR A AR R A A A dd & R hdddddkddohkddodokdodd ddod dodede e dedododododod dedodob e dededededok e dode ke de e

STD SAMPLE
VOL. Vm(std) d) «-----

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

PRCNT
MSTR Bws s

BURN
RATE BR S

CO EMISSION
RATE —————-

TEST No.
DATE:
STACK GAS
39.67 dscf FLOWQsd  -------
PARTICULATE
3.883 scf CONCTRT.C 8§ ------
PARTC.EMISS.
8.92 % RATE E =~ -
MOLES OF GAS
2.73 Kg/Hr PER Lb WOOD Nt ----
PART.EMISS.
82.24 g/Hr RATE = -

&
30.16 g/Kgdry
fuel

919.722  dscf/Hr
&
15.33 dscf/min

0.0024  g/dscf

2.17 a/Hr

0.40 Lb-mole/Lb

0.80 g/Kgdry
fuel



TABLE 5 ----—- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL: Top Load DATE: 25-Aug-10
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 430.9 96 100

10 447.3 99

15 447 4 99

20 447.0 99

25 448.0 100

30 447.6 99

35 449.0 100

40 448.9 100

45 448.7 100

50 448.9 100

55 448.9 100

60 448.5 100

65 450.6 100

70 449.8 100

75 452.0 100

80 452.2 101

85 452.0 100

90 452.2 101

95 452.2 101

100 452.2 101

105 452.2 101

110 452.2 101

115 452.2 101

120 451.7 100

125 452.8 101

130 452.8 101

135 452.8 101

140 452.8 101



COMPUTER INPUT DATA SHEET #1
“Tratol et B men 1A,

Client:
Address: S5  [Hutehe (5 Copn_
Gorhamm = ME O403E 8, -
Phone:  1~360 -197)- 54 /2. Fax: 2
Run No.: ____l_____Date of Test L= S = 20!/D  BumRater_Q, 1 1}
Model No.. 200 ;i(_;.g\;:)fg - (I min [Imin-1.25 []fan
Stove Type: [ ] Cat ENon Cat [] Pellet g1.25-1.9 Emax [Tinsert
Dry Gas Meter Y Factor: ke Post Leak Rate:_+ (PS5 cfm  Time: _}L)_-}___min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
. i .
Dry Gas Meter Volume: 1S CtU":;'. cf
(00.000) (Data Sheet #2)
Stack Flow: /O el = dscfm  AH: 1 | 3 ? in. H,0
(00.000) (Data Sheet #2) ' (.000) (Data Sheet #2)
Maximum Vac.: 2 Y] Barometric Pressure: 2*({! Cf'Z in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)
H20 Captured: 7\?—! b g
(00.0) (Data Sheet #3)
Front Half Catch % Of Total: L{D ,,S %  Total Particulate Catch:__* ch3.?- g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: % : Q{ ZC? Z %
(00.000) (Data Sheet #7)
Particulate Emission: ) O%L‘S gr/dscf
(0.0000) (Data Sheet #7) .
Relative Humidity: L'Q Q % RH Ambient Moisture: , \ %D % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
Preburn Fuel Wt.: Lé?):,)f lbs. Coal Bed Wt.: 12 Ibs. Test Fuel Wt.: ”1 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
Heat Output (EPA Default): 323827} BTU/hr
(00,000.0) (Data Sheet #8)
Kindling Fuel % Moisture (wet):__| <+ 13" Pretest Fuel % Moisture wet):_} (& 295 o
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)
Test Fuel % Moisture (dry):___[}. 718D % Test Fuel % Moisture (wet). /(S 1l o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])
Fuel Higher Heating Value (dry): AN ,Z)
(0000) (Data Sheet #11) ) 5 BTUAL.
Stack Static Pressure: i Vs ?’ in. H,O
(+/-.000) (Data Sheet #12)
< .
Average Ambient Temperature: 6 1:0  oF  stove Temperature Change: Q'q Le’ oF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)
. St [0 Meter
me ) ’ .
Erno )45 Ferp S552
PR S



Page: 1 of 2

METER BOX DATA SHEET PAGE # 2

onit:_Jutol TTL RUN: | DATE: &= 28- 2010
Meter Box:__ S H Y Factor: _.:LBJ__
Leak checks: _Li" Hg @100/ cfm "Hg @ cfm

_ /S "Hg @S cim "Hg @_____cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: )15@
ROTO: PRESS: |, | & SAMPLING RATIO: 35 K BP9, 95

METER - SAMPLE STACK DELTA | METER| S0O2 |ROTO |PUMP

MIN | TIME READING MDCF DSCFM ._ H "TEMP PPM | TEMP | VACC
° 140|903 Seu 0,50 IS [ ZF |325]37 [0
1 451908 530 | ™ D09 0R|RR [425 (X |3Ad
01 s=[906 192 | 906, 192 | 0, 486] /Y D8 |328| 6 [20
B w907 99 (| SULIS T 1oq-L | 1 | RY [225|&% |20
2 1201 909, 30 1909, 310 |10 93 Y | B9 325 189 |20
5] 51900, A1 [0, Y- N0 A [ Y | 9|58 (20
01 0 1907.43% 9,933 9,085 |l |90 [31s5]90 |70
®1 /519137499 [N3.799 [9.762 [ 12| 90 [350[F0 |20
W1 20 1915.,259F (NS, 28F [ 11,319 [ | 90 |300 |90 |20
S 75 190, %53 WU 953 19702 [ 12 ] 90 [3so[ G0 |2y
01 30 [91%. 45 (3.4 {9702 ] 12 | 90]350(90 [20
%1 251969, %723 [914,313|9 %02 |1} 960 |350] 90 |20
ROTO PRESS: : \I?S TOTALS: | )9, LI /. :‘S' ZOLgC( BP: 29, 9¢>
112U 92133 |920,33) |9 UR]IZ [9) 35019 |20
® | 251922797 [922.747 |9 |02 90 3o |9l |20
D1 S0 424, 263 |92 205 [9,(33]- 12 | 93 1356193 | 2o
AL CIZSMI 925,739 [0 31| ] | 93 | 325193 |20
TGSy _%....2, 527 | U A 9. L33 |2 19D 35093 |3
e q73,%505 |92%. R5/0.317 | i1 | 93 |325193 |20
ull e ‘31”‘30}?:% 930345 |10.379 .19 |1 93 [3R5]|93 |20
—1 0| 930985 1931,9%5 1034 M 193 137519 [20
b 438,575 1933575 110,37 14195 [ Zes |99 |20
i ARS LS 435065 1o, 31 | J¥ | 93 |325 193 |20
775 H30755 | Bo. o5 03N | 95 1325193 (20

4%%.24% | B339 [11.239] 06 | 93 [300 [93 |20

TOTALS: [22; 48 /a(gZ le MAXVACC =

TOTALCuFt. | TOTALS:.;).‘,LZ‘ 0'71 3 }}'q_‘ =y g | AVG, BP:




METER BOX DATA SHEET PAGE # 2 '

- Pégei .'__.2__.of_2_'_

onT: I otul . TL RUN:__| _DATE: K= D5~ 20610

Meter Box:___“S )t v Factor_ Dl

Leak checks: /‘33/' " Hg @_LL0) cfm "Hg @_. cfm
/S " Hg @005 cfm " Hg @___cfm

Inject S0 @ 100 cc/min,

‘Nozzle ; Probe @ 3/8" od

Initial Volume:__/ 1. 300

ROTO: PRESS:

1

SAMPLING RATIO:

METER

MDCF

SAMPLE

£X
STACK._
DSCFM

0 1 _315:_25_,-‘?0

DELTA

METER PUMP
TEMP VACC

MIN
1120

TIME |

READING .

Sdo. Qo

G40, Ot

V), TR

H
o

i a.D
L

1240
Yy

126

A4 | .H

94 (.95

128

(Lo

130

TR T E e
("‘{L‘F] ’_:":1 :_I i “3]
i

943,523

[, 2%

A

2D
T Y 20
99

136

g4g ., 25!

LU

A6

140

Ct L 3,‘ (,r? X f:_‘.; “'7»:',\

(. UZ

1

2D
9

145

qL{'%j .704

INAES

%

2.0
94 2.0

160 |

g IO

155

ClL.20Y

Lo

=1

160

165

170

176 |-

ROTO PRESS:

TOTALS:|

BP.:

180

185

180

195

200

205

210

215

220

225

230

235

AN |

TOTALS:

209,33t

4.3

TOTALCu Ft. |

WS, 2072

TOTALS:

10,313

1133

552 [AVGBP g g7




WOODSTOVE DATA SHEET 2A

1 of I
Volume

Time

20l UPage:

Volume

Time |

1 Date: -

Run:
Volume

£
l.ﬂ_l.
e
e
jV

Unit:__
Time |

250 !

0 |o
N~ |0
(o2 I (7]
n o
wn |
o™ N

1128

140

559

-

265

e i (SN
33
P
o |
(o5 BN £ 25 ]
_
|

=

415 |

]
I
1
1
1
1
]
]

n |o
Q |
« |m
n 1o
o |
- |

2 o |8
@ | ™
n o
@D |0 |o
— NN

[9730

1
1
1

BB 18 8 IR IR
< - - <~ b2 -
Qo v 1O Te} (= n
™ ™ [Te}
[32] (] M M % (]
o Te] o wn o [Te]
= - 1N o~ ™ ™
o~ o™ o o i od

[.590

95

100

|.590

D O
S
55




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT:_ Tt TC RN | oate: 325G
SCALE | _ WEIGHT
SCALE CHECK| LEVEL ZEROED 20509 _ 245 .o
INITIAL : i v/ 590.0 g 540,0
FINAL : V Vi sesog | 555,
IMPINGER #1 #2 _#3 #4
FINAL WT__ 95,9 5913 "21-5'7":‘? o3, A
INITIAL WT (235 S8, | _ 443.S . | $98.3
NETWTGRAMS | 12O | 4.9 /O H.(
TOTAL CATCH:  32<S  GRAMS H0
FRQNT HALF
peaker# | 17 |
FILTER # 145 I~ | DESC. | ACETONE
FnaLwTg [ LBY | FnaLwrg | 106, 38 3%
NmALwT g |1 L O nmALWT g | 10G. 3L L
NETWTg [+ OT5H9 NETWTg .019C
VoL pEsC.m| 19
BACK HALF -
FILTER # 195 &
FINALWTg |  A61YG
INTIALWT g | + D57 |
NET WT g » O Y |
BEAKER # 122 (27 (29 | (25
DESC. ACETONE | METHCHLOR H,0 H,0
FNALWTg | (O1. 0513 10%.losU| 10 ZI9F | 101 WA
NmALWTg [0 O 1 90] 108.(B% | 10b. Zol[ 0.7 4%9 |
NET WT g 0133 .o018]  .0B3|  .ot4|] 027
voL.DEscml| WO 75 |50 /S0 | 30




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date: $-11- 0 Cl Time : _170 § By : A‘/
Manufacturer _S & S Grade : # 25 Glass FrontSize: 11cm Lot No.:
Back Size: 8.2cm_ Lot No. :
oaTE. 51407 1By. 1 / oate. 109 ay. AV [DATE: _|BY:
FILTER FIRST ' SECOND THIRD
it WEIGHT TIME WEIGHT TIME WEIGHT TIME

191F | 0.6bYS 6900 | 0- 6647 0920

192F | 0.6620 X0 | 0.66>I1 0qel

193F | 0.Gl2/ 0707 | 0.662% 0527,

194F | 0. 656% 0902 | 4G5 6% 0925

195F | 0. GbD7 0109 | 0.0 |0s2Y ]| P-/

196F | 0 (53 0905 | 0-6539 0973

197F | 0. 60O 0906 | 0.6b0O]} 0926

198F |p). OIS 0907 | 0- 6k !5 0921

199F | 0. 55 0908 | 0. 65714 0923

200F |0.661% 0909 | 0.Gle!% 9929

191B | - 2000 o0atd | 0 2o/ 0930

192B | (. 3597 01l | 0- 2599 093l

193B | 0- 3594 oaur | 0-3593 | 0932

194B | 0- 259 0412 | 0-%526 0933

195B | 0- %530 |09Y | 0.5 0934 k-

196B | 0. 220 0915 | O-26D) |0903S

197B | 0. 259% 0qlb | 0.259% 0936

198B | (0. Lo 40 oy | 0.-3640 |093%

199B | 0- 2007 08 | §-2eoT [09738

200B | ). 360S o | 0-%6 05 |0939
Checked by: (. L. L Date:_ %~ JC(’()(? Time:_ /710

(

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME BY wWB

DB

% RH




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : (-25 - w9 Time: Q145 By : A\
paTE. B iL-07 1y, AV paTe %1409 gy AV |paTE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
101 | 47,580 s | 95, S%%9 | 0%40
102 | 96.56 Y Hi6 | 9. Dol DY
103 | N2 7570 1Y | oL . x5 094 L
104 | (06. ID5] 7% 0 1055|0945
105 | /07.0992 )29 103.059%  |OMY
106 | 9b. 1079 N%0 | g4 709 09LE
107 | /o7, 529% V5l | ot 259% 0G4
108 | /oY qYhq 1%L | 0¥ 9%94 | 0%Y4%
109 | 9%, Lot |[N155 | 98 %e3% |099%
110 | /94, 12l | sow 0120|0999
111 | 99.7395 | 115s | 93,9290 090
12| /9. 9%%9 [ 1176 | jpY, 73 38 |05/
113 [ /009399 131 | /0. 4392 0952
114 | (D6 17006 AN ”FG"t 0953
115 | /b1 ST N3G | (06  F(a2 | 0954
116 | 105,9%0% | 110 | (05 2309 0959
117 | (0%, 9352 | 4} /01 _ RS |095@
118 | /o7 . 1504 [ 1142 | /o7 . /S 0%  |095%
119 | /5. 4996143 [s0%. 499e |058
120 | [0lpr 0%/ LYY | f0, 5 B8 0959
121 | (0l 5650 | 99 [ 06, 2046 |00 |
122 )0, 0(91 | 1t46 [/07. 0/19¢ [teet |S_R-/
123 i, s vt | oB. 6488 (002 | €
124|106, 2065 | 1u% | 06, o6y 1005 ] )
125 | (03,3492 [ W9 [/0% . 749e9 [wod |
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | %RH
CW Checked by :
CwW Date :
CW Time :
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: - Scale: Model: SN:

From 22 2010 Through Sartorius A1208 37010004
100 0 1 100 m D .
weiggt wLig%t weig ht welghg Tech Date Time Burls;) % RH

(o0oce] | focoed | 29999 | 0949 Cin 220l 0340| 72 |,

/00 of | 4.9%9 | . 9q99 [ L 09%9 n | 2200 1045 | 2 | Yk

(00 au | Do | ( owo , 0999 L |L2g oo | Do [9¥

J00. o0 | o oo | /oo 0949 L 13- 109w | (e 149

Jo0.ov | 700002 | LA€¥% |  Ioold. | Qun (25 [12e0] 70 [ 4%

Joo.coo] | 9. 9944 | .9999 | .o99% |3l 127 [1R30] % 47

J00.wuee | 909999 [ 09949 | 0999 [CR 13-9 (3o [0 | 4d{

L00.000u | |0 o] | l.ooso L0999 _[Gih [3-10 [1200 | 70 [~y

J 00, Lovw | )0 o L4999 \ Ool"{fx (, -1 0% | L |4
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
e - : N:
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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:__ ool TL RuN: | pate:Z-¢5 - 10
BLANKS DONE ;_/0~30-2207
BEAKER A B c
200 mi 75 mi DICHLOR | 200 ml WATER
ACETONE
| PUAA I
FISHER OPTIMA | FISHER OPTIMA |2y (ke
LOT #0252.%™> |LOT#03 594/ | Disviled
FINALWEIGHT |)0%, 9009 [0k, 3017|106, 96%0
TAREWEIGHT | 10%, 3995 | /0b, 3063 | 160, 94y
NET WEIGHT .L_‘:aol‘-l ooy . 003\
TARE BEAKERS INTO DESC : TIME : 60 DATE: /0 -70- &7
DATE /092 BY :Ch DATE : |03 BY (s DATE : BY :
BEAKER | 1 STWT | TIM /thjDWT TIM 3 RD WT | TIME
A |lygad | \I00 q_ogz%:%\ 102}
B 3ok | \10] Q.Uba'idzj 10L%
¢ |3 | 107 Qobdd) 1029 |
o i
FINAL BEAKERS INTO DESC : TIME : oo DATE :__/0-2% (4
DATE :/p2 BY %_DATE -3 BY% DATE : BY :
BEAKER |1 STWT | TIM 2 ND WT | TIM 3 RD WT | TIME
A |IBGop |21 |ivR. 909 | Mol
B |lb3cnd | NTL [, 3007 il
c b8 1125 |ob.qust K22
TARE QC FINAL QC
DATE | TIME | BY \_M_B DB % DATE | TIME | BY | WB DB %
lozlilchy | sl | pefinwley |~ [0 42
28]/l > 49 (44 /os-/ucudf \) 2% 47




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
om0l TL RUN : / paTe 3~ 22 - 10

BLANK CALCULATIONS
Acetone : VOO 4 __g+__200 mi= MQQ_"}‘ g/mi
Dicholoromethane: ~ _+OOId g4 75 mi= _, 0000 19 g/l
Distilled Water : WLOBlp  g+__200  mi= _ QOVO | g ' g/ml
FRONT HALF CATCH i
Total Catch # of Filters lennk Value / Fifter
| OO0
Beakers: 01 94 4. 14 (,c000F q)= L0 & g
Total Catch mi Acetone  Blank Value / ml Acsetone
TOTAL FRONT HALF CATCH : \ OL‘] ?_ld 6
BACK HALF CATCH
FILTERS : _+ QO L} }5) g- ! (.,0000 g)= v OUL{ i{ g
Total Catch # of Fiiters Blank Value / Filter
BEAKERS : 1 QOO
Acetone : VOl B g-__0 (.m:ﬂ g)= rO'jdl g
Total Catch ml Acetone  Blank Value / ml Acetone
Extract: _" UCﬂ g-__ 75 (. OUOOI.CT q)= 000 ' g
Total Catch mi Dichlommam:;@g‘_’ﬂlank Value / Dichloromethane
Al
water: LO2TY . 300 (00018 g _+ 0220
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH ; OS5 1 "
TOTAL CATCH; 157 o

% FRONT HALF ; 4s 5 %
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TEST DATA SHEET #8

unTJestol TL RUN: | paTE :3-L3 ~2010
Test Chamber Air Ve!omty Start : C:b Stop (:/I) Avg.: gZS
Wet Bulb / Dry Bulb _
8 v Pre : WB (gq DB : %f.a = Y9 wru ) wh90
post:wB: 12 pB: 39 = 46 4raAD %H0

VA
Average: Lga % RH 102\) % H20

Empty Stove Weight (lbs) : /U/ A wi stack & oil seal : Wet : AJ /74 Dry: s HG, L

Kindling Weight (Ibs) : Paper: Vi Wood : [, Z
Preburn Fuel Weight : AhA+207F Total: H21.5
Kindling & Preburn Fuel Weight (wood only) (lbs) Total : L'B,q
Coal Bed Wt Range (Ibs) L{s . 3.5  scale: 550 S .5849.43

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

Maximum Coal Bed Removal (Ibs) : (( Lﬁpé + 3L mé' )+ 2) .25 -

S
Test Fuel (75" x 1.5" x 5" spacers ) = ____ 20 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" /IS o 5. sed
4 x4 /LS 2 0.5 43 )

Test Fuel Weight D_ i Ibs
Estimated Dry Burn Rate :

Y - AT x JLSIL) , 80 Q2D kg / hr
45

2.2046
TIME
Estimated BTU's/hr: 19,140 x — 22 27273 _ 32%51.7 BTU's/hr
100 DBR
R 8

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



WOOD STOVE OPERATING DATA PAGE #9.
Unit : jOJrUl “TL Run: [ Date':%‘ 252010
FIRE STARTED:_(O 330

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

W/ | Cfvé. Ll at start of preburn.
]
SECONDARY AR : rLLA CATBYPASS: 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 20 sec.

TEST:
DOOR wide open during loading CZD min. 25  sec.

PRIMARY AIR : Opened full for first__ S min., then set to run setti-ng of W‘de« Q{)ﬁr-—»

SECONDARYAIR: ____ A/ / A CAT BYPASS : J\)f#
FAN:
ON @during warm-up ‘ ON)/ OFF during preburn
@I OFF first_{= - A CL minutes of test ON ANOFF balance of test run

Fan speed set at Hy !Ci ~
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 : N /»Q BRAND : N /A
/

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either |2 or__/ (g inches.

1st warm up / pre-burn fuel charge  ( sz ’ZS: Ibs.) addedat__ QO 5O
2nd warm up / pre-burn fuel charge (20 ! 3_]' Ibs.) added at 10726
3rd warm up / pre-burn fuel char_ge ( __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 D
Date: L~ L5 ~2 10

Unit : thﬂ TC Run : |
Room Temperature : —B °F Temperature Correction Set? '
Calibration Check: 12.0% + or — 0.2%7? No
Time Test Fuel moisture reading taken : _/DO<
pc# | Dimen. [ Use TOP BOTTOM SIDE Avg Corrected
1| 28 | K| o7 /3.9 14O 149, 200
2
3
4 ] #ens | T b PR 1G9 1.l 1%, |
8 ] #nE | P 203 22.9 i 7 A
6 2"x4"x8' P 1‘6 ‘\ )-sl'z )ﬁ}-z_{ J% ‘1
7 | 2'xa"xg" | P 5% 4
8 | 2'x4"xg' | P
9
10
" i s T | 19..0 Z1.% - 19.%
12 /! T 2%.0 2. S 2!1-< 2Z. )
N Y T 205 [6-F [6-( 198
14 T T [ (3.9 [ O 1%,
1 Hwdxtts”| 1 | 19 2L 220 169
1 v %% 1.8 | (@3 8.6
- 1% 2
18
19 i
20 Spacers T 12,72 2-?_.} 221 L 2'&300
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : , L_'JZO,J % 1‘3.4(;} % lCi:']é:) %
Wet Moisture % : |7, 4_;3n.f % /L,' 295 % H.O;SIL, )

. 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
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GAS DATA SHEET #12

wElGHT: 7704 paTE: &= 29 2016
un: Jotol T L RUN: | PAGE: 1 OF
TIME _|SCALE[FUEL[DROP] V. | CO: ' V. [ O | V. T STATIC| SO:PPM
0 S | — qﬂ' 35 |52Z 12 [ols | - |[-055 |32
5 522 12| A 72Z[ A3 1514 112.9]-055 056|423
0546l 15- G| -1 1.t 1248 93F |02 . 14 |-00/] 325
15—l I Y| |- L | GRHZ-1 ] 244 B0 ].903 ], 05 |706Z] 32
220 seb 12z | 17 | S50 2 A L7290 N ol oo | 070t | 225
a2 2l U [ 1Y 193 [IH-01-26%] &2 |-00Y |.06 rn(gz__%i
30 —T101560.9|10- 513 |.G0F 16 [ |7224] 5. 1005 |-0F [063] 235
2|9 AS] 12 |54 [W.| 40| bslod [.172 I<06l | 350
4 5590 S 2 1] .UGT[TL G363 A [ |.00F]. 039|300 |
52155113 -9 LUg3[IZol- Me] S ]-00( 2060] 250
50557216 % | .S .42 [lo3 |29 | 16.0 .o 060 | 350
7SS o 1 | <3 1422] 105 .40 | 102 |.002 D591 250
UBTOTAL *hkhwk tt:*:_ fkkhkd whhhn Wil Ll Wi ddd *!2: _qzﬁ wRARR
WO 10195 5.3 | - |-H90[. 12 2] 540l $-S [.002 [. “06d 250
WG H U] -G | 53] V.Y T-Z92] -3 | 003 05 2060l 250
00940l S-p| - |tz ] [osT-YO[I0'Z [.002 DO - 250
2 —21993.6[3 2] . Lous| S-Ge|-Us3[ 171 |-606% Asal. 325
B 0099221 2% [ -4 130435 1% [120|-023 20581, 3501
0315929125 -5 .20 | A-$].922{ U5.11.017 ] - 053] 275
0155206 22 Al r [ 32 .%so (2.5]1.024] -ZG |05 325
Blss2 ol 9] «31.7951AY [-92721>.11.022]. 16| .275
05520 | -2 [-20] 63 |-G 122|020 .27 7055 |- 225
ISl LY [ 219021 65 |- 354[13a |03 - 29 |05k |- 27<
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Date: B~ A5 = L0119 Analyte:  CO; (15-1)

Unit : JO+UI T L Run#: _ J

Zero Cyl. # : .%?ZTA(L 2-A\ conc.:  0.00 % CO: Cyl. Press. : _le_O__PSI
Certified by : AlR LIQUYDE Date : _Q#“f Q’OJ‘}

Span Cyl. #: __ YRNACS  conc.: IZ’L.O % CO2 Cyl. Press. : 12596 _psi
Certified by : /A1 R LIQUITDE pate: [ [-{- O

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,

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

Method 28 A = + 2% of 25.0% CO, =+ .056%CO;
PRE RUN Audit : by : Gl > Time : _%D_Temp :L" F
" AUDIT RESULTS

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

ZERO ' : - .
00.0 .000 00.0 00.0 | el " O()Vi ,Utvc'] ‘z:f(__{

SPAN | - — ) ”
by % | Jg&| 100 4es| 8] 12,213 | h0l3 052

Time : 1430 Temp : DD oF

POST RUN Audit : by : -
AUDIT RESULTS

Point Expected Response Actual Response + Conc.
ZET? 5 Meter DVM % Meter DVM % Difference A %
.0 ' -
SPAN " 00 | M9 |ooooel | 044 , O L/ 115
4a.% |, a8 1220 |Hes | 485 12138 |- 0L T, 24

+ 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 #15-1
|
|



ZERO / SPAN CHECK DATA SHEET #15-2

Date :j“ 25 ~2D(O Analyte: O, (15-2)

unit.: __sotol TL T

Zero Cyl. # : 1 LATAC 2N conc.: 0.00% O Cyl. Press. : H70  ps
Certif‘ed by : ﬁ! B, L\Qﬁ D__E Date : M-/QO4

Span Cyl. #: __ 4%7q0% Conc. : ICL;CQD % O, Cyl. Press.: |390 psi
Certified by : AR L IQUIDE pate: [l (- 07]

Analyzer : Make : TELEDYNE Model : 320 A SN : 37400
Range: 0-25.0 % O Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2. 5% of 25.0 % O2

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

+ .05 % Oz

PRE RUN Audit: by : .G (/Juaﬁﬁ?‘fﬂ Time : G120 ML Temp: 19 °F

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

ZERO[ 00.0 | .000 | 00.0 |woO. 0 | . — 046 | OHL "‘!gB

2D | 5 126 [12:6 | 507 2D | 403k | 195

POST RUN Audit : by :Qq;“-(ﬁéz ﬁ%% Time : | LJ?)O Temp : 88 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
FERO| 000 | 000000 foo, g |ooT ] 00y N )
SPAN ol .
I3 504 |16 | 12.C |53 | j2.L1) v Ol ,04Y

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

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

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



ZERO / SPAN CHECK DATA SHEET #15-3

Date : é ‘95 —2010 Analyte: CO (15-3)
Unit : J()“f(,)f T L Run # :
zeroCyl. #: _LOITAC 3-h  conc.:  0.00%CO Cyl. Press.: _120 __PsI

Certified by : 1R LI QUINE, Date : _O4-1G-O4
Span Cyl. #: T HEIAOS  conc.: ! 4,90 %co Cyl Press.: (390 PsI

Certified by : Date:_//~ /> _Q_’;'
Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Range: 0-10.0 % CO Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Meast_lred by : Rotameter

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

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

+ .02% CO

PRE RUN Audit: by : G %‘_ﬁ,bﬁ; Time: O 20 Temp: 1S °F

&LDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO|[ 00.0 | .000 | 00.0 [y 0| .ct0]| , QLS OO | DY
SPANTYQ o [, 490 | 90| H9.0 | d90| 4.9 I Y

- .
POST RUN Audit : by : C- C/v:ﬂ%‘) Time : H’_?)Q__Temp ! L" F
AUDIT RESULTS ’
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO[00.0 | .000 | 000 | 5| x> | 00 005 | L OHY
SPAN | 4 1o - .

a0 | 490\ Yo |4l | 49 | 4T2] o2 | w2 1Y
+ Cone. Difference = Act % - Exp (Std) % |
Zero % Difference = Act % m) - Exp % X 100

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




ZERO / SPAN CHECK DATA SHEET #15-4

Date: X~ 25-20L10 Analyte: SO, (15-4)
Unit : Q’O’I'U, T Run#: l
Zero Cyl. # . J%%TH ¢ 2“7[3! Conc.: 0.00 ppm SO; Cyl. Press. : 20 PSI

Certified by : LY1R LIQULIDES pate:_O4-1F0O4
Span Cyl. #: GQ_,%ZQ‘E{G[ Conc. : [250 ppm SO,  Cyl. Press. : 2O psi

Certified by : _itl QAUIDE Date : QO [= 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 SO, = + 62.5 ppm SO, -

PRE RUN Audit : by C_Lﬁm‘\ Time : QC:} 0 Temp : 1S °F

O
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO J .000 0. 1 . o 5 -
0a.0 00.0 | o [uw | 1,305 1,305 [ OS2
SPAN [ iz i b oy | e = ] PR -
00| 8RR 1250%0.0 | S0O| 1248 .0 |7 [ 4L0 707§

Time:’q?)o Temp : 86 °F

AUDIT RESULTS

POST RUN Audit : by :

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

ZERO | 00.0 .000 00.0

SPAN o 2|02 6,292 L.292 |,7252
50.0|.500/1250[47.3 | #15 [1243. 1 L. 9w 270

+ 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

unmotol TL RUN : | DATE :3~ 25-2010
;Pc? mocouple e °F TIC#13___ 0.3 °F
TIC#2 — °F TIC#14___ DY oF
TIC#3 2. | °F ‘Tic#1s___ (b9 °F
TIC # 4 (bt % oF Tic#16___C/l0 °F
TIC#5 {alaln °F TIc#17___ S 1% oF
TIC#6 (S s °F TIC#18___173.% °F
TIC#7 (ols. 0 °F TIC # 19 2 oF
TIC#8 (55, oF TIC #20 — F
TIC#9 A °F TIC#21 - °F
TIC #10 T °F TIC#22 — oF
TIC #11 9.0 °F TIC #23 — oF
TIC #12 LB.E " o TIC #24 — i
Thermocouple Readout:

Pretest zero and span check and calibration post test zero and span % differance
ZERO_o T _oF Adito (DO _F  zERO.O'O  oF Difference %

SPANTIR L oF  Adj. o 2000.0F  sPANJY4YSI°F  Difference™ 0US ™%

Thermocouple Readout Pretest Lineafity Check:

0 =90 o 200 = 2002 F 400 =_“400.00F
600 =5U9AF 800 =)9NF oF 1000 =AV9HB o
1200 =199 FeF 1400 =1399YF 1600 =599 o

1800 =_|199.%F 2000 =2000.0 °F

]

L

Sample Train Leak Check Pre _ /- Post __ Y
C-gas Train Leak Check Pre \/ Post

SO, Train Leak Check Pre _+~ Post___V
Static Gauge Zero Check Pre _/ Post ;Z

Scale Check Pre : 5 (Lb.5 — 550,5= [0.O
Post: ELO W™ &50,u= (O, D

Stack Cleaned Prior to Test Run : YES X NO







TABLE 1 ----- RAW DATA
CLIENT : Jotul TEST No. : 5
MODEL Top Load DATE ‘31—Aug—10 .
TIME METER DELTA METER PERCENT PERCENT SO2
READING H CcO cO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 307.000 0.150 75 0.82 3.70 425

5 308.500 0.430 b 0.91 8.90 250
10 311.065 0.150 79 0.37 2.80 425
15 312.599 0.130 80 0.52 2.60 450
20 314.053 0.120 80 0.58 3.20 475
25 315.431 0.130 80 0.52 4.80 450
30 316.885 0.130 80 0.63 6.80 450
35 318.339 0.130 80 0.77 7.80 450
40 319.793 0.190 80 0.46 9.70 375
45 321.538 0.210 80 0.29 9.90 350
50 323.407 0.250 80 0.15 11.70 325
55 325.419 0.250 80 0.22 13.00 325
60 327.431 0.210 82 0.42 10.00 350
65 329.314 0.210 83 0.36 10.30 350
70 331.204 0.180 83 0.35 9.60 375
75 332.967 0.180 84 0.49 8.30 375
80 334.738 0.160 84 0.53 8.20 400
85 336.398 0.160 84 0.67 6.90 400
90 338.058 0.160 84 0.73 6.80 400
95 339.718 0.160 84 0.67 7.40 400
100 341.378 0.160 84 0.61 7.90 400
105 343.038 0.180 84 0.47 8.80 375
110 344.808 0.180 84 0.30 9.30 375
118 346.579 0.210 84 0.18 9.80 350
120 348.475 0.180 85 0.18 9.70 375
125 350.252 0.140 85 0.65 7.10 425
130 351.821 0.130 85 0.86 6.30 450
135 353.302 0.110 85 0.99 5.60 475
140 354.705 0.130 85 0.92 5.30 450
145 356.186 0.110 85 1.22 5.60 475
150 357.590 0.130 85 1.16 5.50° 450
155 359.071 0.130 85 1.13 5.40 450
160 360.552 0.130 85 1.22 5.20 450
165 362.033 0.140 85 1.25 5.00 425
170 363.601 0.140 85 1.25 5.10 425
175 365.170 0.140 85 143 5.10 425



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

366.738
368.306
369.874
371.443
373.011
374.579
376.147
377.715
379.284
380.852
382.420
383.988
385.557
387.130
388.703
390.277
391.850
393.424
394.997
396.571
398.144
399.718
401.291
402.865
404.438
406.011
407.585
409.158
410.732

0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140
0.140

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

1.18
1.15
1.23
1.11
1.19
1.14
1.14
1.08
1.28
1.34
1.47
1.46
1.42
1.49
1.52
1.54
1.61
1.63
1.16
1.37
1.23
1.24
1.24
1.28
1.33
1.51
1.49
1.70
1.72

5.10
5.10
5.00
5.10
5.00
5.10
5.10
5.50
5.20
5.00
4.90
4.80
4.80
4.80
4.60
4.60
4.70
4.70
4.70
4.70
4.60
4.50
4.50
4.20
4.00
4.00
3.90
3.80
3.70

425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425
425



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 5

MODEL: Top Load DATE: 31-Aug-10

METER CAL. wt. WOOD

FACTOR (Y) --—---—- 0.916 BURNED(LB, ------- 17.5 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ----- - 30.07 inHg  MOISTURE 9 ~-=---- 16.667 %
LEAK RATE Wit. PART.

POST (Lp) - 0.015 cfm COLLECTED ------- 0.5811 g
WATER METER

VOL. (V1)  --=-s-- 153.6 MI VOLUME Vm ------- 103.732 mcf
TEST HC MOLE

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



CLIENT : Jotul

MODEL: Top Load

TABLE 3 ----- FIELD DATA AVERAGES

TEST No. 5

DATE: 31-Aug-10

dedede dede dede e e de e de e de e e o e de e e e e de v e R de e ek R R Rk deok R Rk R Rk sk R ARk R R ddedkek ok bk n b bk bk e e ek ok ke ek ek ok bk ok kodoks

AVG DELTA
H —

AVG METER
TEMP. Tm -

AVG PPM
o7 — -

0.16 in H20

AVG PRCNT

CO wrm— 0.97
AVG PRCNT

CO2 e 6.07
AVG BAL
CO2/CO W === 6.24



TABLE 4 ----- CALCULATIONS

CLIENT :  Jotul TEST No. 5
MODEL Top Load DATE 31-Aug-10
STD SAMPLE STACK GAS
VOL. Vm(std) d) -=---- 92.80 dscf FLOW Qsd = -=----- 533.851  dscf/Hr
&
8.90 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 7.230 scf CONCTRT.C 8 =----- 0.0063 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ~ ---—--- 7.23 % RATE E = -~ 3.34 g/Hr
BURN MOLES OF GAS
RATE BR — 1.24 Kg/Hr PER Lb WOOD Nt ---- 0.51 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE 173.94 g/Hr RATE — 2.70 g/Kgdry
& fuel

140.27 g/Kgdry

fuel



TABLE 5 -——-- PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 5
MODEL: Top Load DATE: 31-Aug-10
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 579.5 98 100

10 581.1 98

15 587.7 99

20 589.2 99

25 589.5 99

30 589.2 99

35 589.2 99

40 589.2 99

45 589.4 99

50 589.2 99

55 589.1 99

60 588.0 99

65 590.9 100

70 592.6 100

75 591.6 100

80 593.8 100

85 593.6 100

90 593.6 100

95 593.6 100

100 593.6 100

105 593.6 100

110 593.4 100

115 593.8 100

120 592.8 100

125 594.7 100

130 595.0 100

135 594.7 100

140 594.6 100

145 594.7 100

150 595.1 100

155 594.7 100

160 594.7 100

165 594.7 100

170 594.6 100

175 595.0 100



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

594.6
594.6
595.0
594.6
594.6
594.6
594.6
595.0
594.6
594.6
594.6
595.0
596.5
596.5
596.9
596.5
596.9
596.5
596.9
596.5
596.9
596.5
596.9
596.5
596.5
596.9
596.5
596.9

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



COMPUTER INPUT DATA SHEET #1

Address: = 5 H Lﬂz" (_’_../’\'f’ 8 (ot :
Gorham . ME O403EK

Client: Tootol Nexte, Fmeriéa 3.3 v '

Phone: 1~300 -1191-54 A Fax:

RunNo:___ S Date of Test: -3 ) =200  BumRate: |, 240

Model No..__ 700 Looate s (] min [[] min-1.25 ﬂ fan

Stove Type: [ ] Cat ENon Cat [] Pellet []1.25-1.9 [] max [Jinsert

Dry Gas Meter Y Factor:_* q )Lo Post Leak Rate:_‘chm Time: 3&_ min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: / DB I 73 & cf
(00.000) (Data Sheet #2)

Stack Flow: % i 'lj' dscfm A H: J b S— in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: 3.0 Barometric Pressure: 30, O:} in. Hg
(0.0) (Data Sheet #2) f (00.00) (Data Sheet #2)

REX

H20 Captured: g i g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 9.5- ¢ ‘"/ | % Total Particulate Catch:__* b%l ’ g
(00.0) (Data Sheet #8) (0.0000) (Data Sheet #6)

Flue Gas Moisture: (9 ‘ SL{’Z (a %
(00.000) (Data Sheet #7) .

Particulate Emission: v O% &5’1 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 5.0 % RH  Ambient Moisture: } 2o B | % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

- ¥ s T

Prebum Fuel Wt S 9 Ibs. Coal Bed Wt - 19 bs. TestFuelWt: | 15 b,
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): , Ll'q S 2 g BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet);___/ / ' 73? % Pretest Fuel % Moisture (wet): /(m‘f\g 25 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): BO.G.D % Test Fuel % Moisture (wet): [ (; (a(a:) %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

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

Stack Static Pressure: e, '7’ 9 in. H,O
(+/- .000) (Data Sheet #12)

Average Ambient Temperature: ’] H °F  Stove Temperature Change: - Qﬁ? ,, oF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

e Sert 1013 eter
Ef\ o }5355 .ﬁf}fp S(Ji_‘_




METER BOX DATA SHEET PAGE # 2

Page:

3

1 of

DATE : X~ 3/ = 2010

unit:_Jotol TTL RUN:
Meter Box: S H Y Factor: %11\
Leak checks: 2;( "Hg @010 cfm "Hg @____ cfm

S "Hg @_tO!5 cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: };S(JJ
ROTO: PRESS: |, [ SAMPLING RATIO: )5 L BP: 30,10

METER © SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
O | /ors”| 30000 5185 1S | 75149951718 |29
51 20| 3038 .50 —— /4.633] 431 D5 |50 | 153
101 25 (311,005 |30 B9y | s | A | 41s]11g (2o
1 30 (312,599 312,599 |24 | 13 | B0 [HSu [¥ |20
201 35 (34,057 |314:053]71.31% |12 | |915(80 (20
® | Yo |315,93 (31T 3] [ [ VS | ¥ (950 |0 |20
01 &5 3L, 995 D16, K| 1724 1,13 | 0O 145030 [0
| s0(3)%.3% [318.339| 1w |, 13 | 30 |450|po |20
1 55 1314,7093 1219. 193 (9.2 |19 [ (35 %0 (20
B oo [3U. 53% [321.53% [9.493) |2 [ 3 (3503 |20
0| 05323 407 (373,902 [10.LAS |25 | %0 |325 [ |20
51 /o328 Mg [3eS.d19] o.Las | 25 R0 [3ts |30 |20
ROTO PRESS: IR TOTALS: fOO[; 2—31{5 223 c}(_,c' BP.: 30'10
015327431 (374D |98 | U K2 3D (K2 |20
| 20[329.3)4 38,314 (.5 |2/ |F> 3 [$3 |20
01 253310204 33024 |98 | 3 [33 375 %3 |26
Bl o35 32z, 907 [332.9CF 9. 201 |08 |89 |35 (&Y |70
01 35[=m39. 738 334133 | Iz |G | 39 [doo 54 [0 6
85 | wo (330 398 330,393 [ B.L2L | I | Y [ ~00 |34 |20
0| 451 333.058(33%.05%[3.c2¢ | b | Y [400 [%Y |26
¥l so[ 33918 3R NG (st [ [ 84 (Yo %Y (2.6
1001 g5 1¢/1.37% |34, 378 g.20 [y | 89 [q00 [$¢ |26
1911205 | 393 038 [DH3.038 [9.20] |18 | 89 |375 [9Y | 2.0
M o5 [394808 1394508 (9201 |1(d | [ZIDI&Y 120
"] /0 PHLs14 346,579 9858 |2 | B |30 [%Y [0

TOTALS:()9, 579 2015 | /004 [MAXVACC =

TOTAL Cu Ft. TOTALS 0 15, 3(.5] 4. 7| /95 3 [AVG. BP:




METER BOX DATA SHEET PAGE # 2 |

F’age.; '

2of3'

DATE : X = 3/~ 2010

oNT: d otvl - TC RUN:__ S
Meter Box:__ > 7 Y Factor;_* 1
Leak checks: ER " Hg @.0!0 cfm " Hg @_ cfm
. /S " Hg @°!S cfm ___"Hg @ ofm
Inject SO* @ 100 cc/min.  Nozzle 1 Probe @ 3/8 wod Initial Volume:_/ 500
ROTO: PRESS: |9 SAMPLING RATIO: )5 1 BP: 30,10
METER SAMPLE STACK | DELTA [METER| S02 |ROTO|PUMP |
MIN| TIME | READING | MDCF DSCFM H TEMP PPM | TEMP | VACC
21251393, 41 2434715 [303Y [113 | s D535 (30
B[ 25 (350252 [350.252 |-%,i03 | JY | 8 |92s [’ 120
| o5 (3518 [3S).32 [71653 1,3 | &S 1530 25 120
| 30 |55, 302 [ 353 w2 | 19280 | ([ | 85 | ¥1S] 8y | 2o
W[ 35 (354,705 [35Y, 105 TA63 |13 | BF | 450 ] 35 |40
@25 [3SL 186 350 18, [ ).250 ] (| 35 4y 8520
0| o | 352590 | 357590 2.653] 1B | 33 |450 &S |2:0
B [359.o7r 359610 Ls3 [13 | KT [40] 8|20
00| o5 (300 . S5 2 [A00.55Z| 2653 | 13 | 3S [4s0] 85 |
85| 35 302 053 |32 633 03 | 4 [ BS [425] %520
(0D 0 ' X0 Tk 35| 2 ¢
ROTOPRESS: | |4 TOTALS|S 4, 3,/ Ll \?%.) w&% g;?@i
T S Wl T IR N = 25 |20
m_;gz 363 . 3de 3298_.?&@_%, w3 | 4 | 35 1425] 85| 2.0 |
e 251359, ¥4 DA FII R 16D [ 4 [ DS [425] 8525
s '31_3 3’7”"*“‘}5 A M43 [ 3103 A L5 425 %5 | 2.0
= 133 o1l 330 |BI03 | VY | IS 925[55 |20
421274, 579 374579103 [y 385 |95 (55 |
20] 53101973 [396.097F [R.165 414 ' 2L
I T Y = : . X8 HS|ES 120
ol S s 31705 18005 [N 95 [9esTes (a0
AW 30852 |3%0,852[%,103 | H |85 [7rs [s5 (20
031982170 1352420 5,105 | I 25 1925 125 120
(0133988 |3%>. 988 %103 | I | g5 [Hz5l a5 2.0
TOTALGOFL | TOTALS G 23 (5|, L8 | /570 [MAXVACC=
TOTALS: |9 |, 553 329 | 2040O]AVE. BP;




METER BOX DATA SHEET PAGE # 2

Page:

3

3 of

(S99

UNIT: _ Zoto! TL RUN: S DATE: 3-3F 2010
Meter Box: SH Y Factor:_, 1/,
Leak checks: /S "Hg @.©!9 cfm "Hg @____cfm
__ /S "Hg @:@!3 cfm "Hg @____ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: [ S5O
ROTO: PRESS: | | % SAMPLING RATIO: 37,5 - : 1 BP: 30,00
METER SAMPLE STACK DELTA |METER| S02 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
20[[4)5" (285 553 385,553,070 [JIY [BY |425 [85]20
2451 551337 130[387, 130,017 [+ 19 [8S |425 [85 |20
20| 2313%%.102[338.700 |R.677 | (Y | 85 |42 | %y |20
5| a6 390,71 (390,217 [8.017 |4 | B5 [Yzs |ss |20
20| 35139, %50 [39/.850[ 3.0 [ 1¥ | 85 [H25(%S |20
25 gu (393,924 393,424 | 30711 [ 14 | &S YRS | 8s5 |20
20| 512394, 993F|394.99F | 3.0 | 14 | g5 [425 | 85 |20
25| SLRYC, S 3L | 3.0 [ I | 85 |H2y | 85 |[2o
280) 551398044 139894 | F.o | | BT |925 [85[2D
25150399 . N% 139908 | 3610 | Y| S |HRs (g5 |20
20) o5 |Hol. 29 ( | do[.29 ( |K.0T1 ,H DS |425 (S |20
(28] o |do2. 9.5 (Yol 9w [Re | 1Y |85 425 BS12.0
ROTOPRESS: | TOTALS: |G 924 | /L& |/020| BP:3Zo.w)
011515 [ Yot 38 |HoH B35 | R.0T) [ Y |85 [423]8S |20
05 20 |HObo)] |Hob. o) |Z.oN | Y &y [425]1%S | 2.0
M| 25 |Ho5%S | Ho1.5%S [ 3.6 L85 524 %5 [ 20
W Ao |49, 15% 409458 1%.01 [ 4 | 85 [425 85]20
2| 351410, 722 [Hlo. 152 |3e ) | 1Y | B85 925 B[ 20
dozss | o [95)
= (122309) (338 1945)
335 =1
340
345
350 | 5,‘_{33
- sH2 7 Jlo03 |
TOTALS - ___|{sy) mAaxvacc="(3 7
TOTALCuFt. [/ 03, 7372 TOTAL‘S;:%‘:.,;Z’_?‘\ (',l 155+ 9l [AVG. BP9y 1)
S E J@q\x



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

SCALE |  WEIGHT
SCALE CHECK| LEVEL ZEROED 20509 5.0
INITIAL : N NS : 590.0 ; 'Df 0
FINAL : v v 885.0 g HH5.0
IMPINGER #2 #3 #4

# 1
NALWT | Y25 Lol ¥ H3bd 9430.0
INITIAL WT (pI2.O 95,4 HYH G 19159
neTwrorams | (3G S | bo 4 2.2 | 4.5

ToTAL caTcH: 193 GRAMS H20

'FRONT HALF
- - eaker# | 14/
arers | 199F | - DESC. | AceToNe
FINALWT g |1 1300  enawrg 102, 3554
maLwr g [ LS INTIALWT g | |02, 2%00
NETWTg | 1 Q7200 - NETWTg | 015 Y
voL pEsc.ml__ 745

BACK HALF

FILTER # (996

FINALWT g | 1 4505

INTIALWT g | \BLOL

NETWTg | OK0D

BEAKER # 142 I3 (14 | 145
DESC. | ACETONE | METHCHLOR H,0 H,0
FNALWTg |/ 07, A9 72] 105, (420|006, 2L | 10], $16G7
INTALWT g | IO 31T 1105, ST01 10l 3119 |10l 9195 |
NET WT g }_1%5"1 V09 LuRgl oS oSl
voL.pEscmi] /3O 75 |75 +| o  F 3y

onT: | Sotul TE Run: 5 pate. BAHO




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date: - 11- 09 Time: 1209 By : A
Manufacturer _S & S Grade : # 25 Glass Front Size: 11cm_ Lot No.:
Back Size: 8.2cm_ Lot No.:
DATE. B~/ 709 |sy: i pate: ' 09 |ay: BY s _|BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
191F | 0.6LY5 0700 | 0-6L4Y7 09Z.0
192F | 0.6b6320 6! | 0.667] 09|
193F | 0.6b2/ 0707 | 0.662% 0922
194F | 0. 656% 0903 | 6.65 6% 0923
195F | 0. L7, 00Y% | 0-6l 0T | 0%2Y
196F |0 (53% 0905 | 0- 6519 0975
197F | 0. GO 0906 | 0.bb0O) 092G,
198F |p. G615 0907F | O bl 15 09221
199F | 0. 6535 090% | 0. 6573Y 0923
200F |0.66!1% 0909 | 0.0l !% 0929
191B | -2 600 o010 | 0. 20/ 093D
192B | 0.259% |01 | 0-2599 |093]
193B | 0-359Y oslZ | 0-355%3 0932
194B | 0-2359G¢ oa13 | 025726  |0935
195B | 0-%520 |09UY | 0-35=(  |092dY
196B | 9. 2620 0915 | O- 6D 0905
197B | 0.259% 0%l | O0.259% 0936
198B | 0. 250 oUR | 0. 3640 0937
199B | 0- 26021 0NE | p.3po T 0938
200B | 0. 3G0OS o | 0-%005 |0939
Checked by:_ (41 };%?__ Date: Q‘S')ﬁ%’_(ﬁ Time:_ /710

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME BY

WB

DB

% RH




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : 2 2= 2010 Time:_[/0O  By: %
DATED-S- 10 oy AU |paTE: A0 |BY:L)) [DATE: BY:
BEAKER FIRST SECOND ' THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
126 | 15,3659 (195 105 2ble] l1zio 1Y
127 iy, 03v%  |the |, ora3 1z |
128 1105.60%0 1y 105 03> |z |
129 [/6 . M234 1143 |l int. 42%4 1> |-
130 |10k, 50i4 _ [hq oS, 5019 214 |”
131 _[job4y39 1150 |joL. 894> (1215 |
132105, 351 [118) s, 3%2] [ [
133 1)06. 5026 |52 | ol So2F |1 |7
134 |03, 63%0  [USS |lol LR | Y2y |
135 [104.9925  [1S¥ Lo+ 8420 |19 |
136 [10% 0523 |I1S5 |10 08249 [1220 ]
137 (o4 1024 1S |2 [122) [
138|109, 2¥35  [US? |10S.a4930 |1222 |,
139 |joU, 250 1se o4, 1235 [12z2n |
140 110k, 94,07 1159 ok Ot [ 1224 ]
141 102,399 [1200 |Ilog, 2800 [/225 [
142 |09, %12(, |120) [\ &2\ |z |7
143 |)05.5206 1202 |insS.s100) Rz > ©#-S
144 1)06,33%2 [1205 [ 106,3779 122 |7\
145 | /o, 5/ 94 1204 Do, 5195 | jzz4 |7/
146 |0l %63/ 105 |Ipl, 3L 1230 [
147 /0. 555% 120G | ib.ass4 [12a1 |7
148 |04, 35G2 [1207 | jov. 956 [z |7
149 (103 5443 [1208% |67, s4d92 [ 1233 |”
150 [0l 0N [1204 | Job, 703 | 1234
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY W% DB | %RH
QA-5-10 | lars | Cun | ~ | O |43 [Checkedby: Cénds almie
ECIIEES Al N |y |Yo [pate: oo U
 § ) Time : 1317




0L ) g
6 \.u v
8 o 7L . o%/l | a-s €
L o 75 e | i z
9 ol L VO OS] | OF A -l }
uoissag uoissas
HY% aa Ag awl | sjeq | Buybiom HY% aa Ag awil | ojeq | Buiybiepn
SNOILIONO9D TVLNINNOYIANI IWOOY ITVIS
MR 2B SOpRN YO TR (-] RORRT &) | 0R [ e 2| Ybhi
‘ f\”MJ WJ_TN_ ;_;H ﬁfbmﬁr\w v\ﬁ_“ 4 _}N.__ ﬁ\_\r\‘ Qc_ __..LVN\N\w KHM\J DnJ_w\ ".nm..ﬂ.uw .\vw g\
Ag | swi |9leQ TEN Ag [owiL [ oreq TEEM Ag | awi] [eleq EE] Ag | awi] | ejeq | #1914
,,(N . - : x_\ e _ & - — -
Ol e [ eH\ENLE10f) DI Frel| 26| SIS0 %0 SR | 1 Ch
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ERTIIAS mﬁﬁ‘mﬂu Vol 2htl] 2hb| e 2 SO [ OR[| [-5] ©A/
i 1 A
YOI %17 | < Lo ol 0] TR | 25| OLLe 01| L [ ORI T3 2H]
) e 1
Yo | SEN -] ASSe Noﬁ CJ Gl 2-b | 1SS 20T TN [O0RTT| T-b| (Al
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From A-2(» 2010 Through Sartorius A120S /37010004
100 10 1 100 m D
weigﬁt weigght weigﬁ weiggg Tech Date Time Bu?b % RH
(00oe] [to.covy | 9999 | 0949 Cn | 2ZAsb| oY | 72 |4
/00 0] | 4.949 | . 4q99 ,09%9 n 12200 1pYS | T2 | Hb
(00000 | |D-BRAS | (. O@o L0999 | |L2% | loo | Do (4
700 o0 | ]o.000o | /. ocuo 0999 gf’ 3~ 09w s |49
/o000 | ro.oco02 | 999% | ool A 1S )2 | 70 | 4%
Joo.cxo] | 9,994 | .9939 | .o99% |t [3-7 1 13%0] Ws |47
/200. Ve | 99999 v 994 9 y D99 4 : K A2-9 (N30 | 0 | 44
2000000 [Jo ow] [Loveo | 0999 (G [3-10 1200 | 70 |~y
Joo. 0o | 1O oo 4999 | 099y -1 0% | e |44
99,4999 | s qa94 | .G4999 | .oq6q | TAJ |2 11000 | 70 |48
(00 ouw [ /0.caxy | Loowo | L0498 [C4 (3N Joaw [ 97 140
)OO'UUOG Q\qqqc}‘& /l CDU( ' \ fc')(a(:) 0ﬂ\ q‘% ’430 j(ﬁ “'i(é:f
9. 9995 [ )o s g | /) axxd L0895 | d ef-10 [ Mo |73 YT
Q9% 99 | Jo,an] ], 000! ool |CH |47 7932 1u [
Joopowo |10 2. | fbowy. | (jexowo |af  [4-z/ | (&30 77 |49
[O0 W | Qo | b owoo 0999 |7 |4-2z | 130 |74 |47
o w0 [0 oxar| | hooao | o999 |G [4-23 [ g [0y | <«
/o0 owre | 49999 | howo v | OO K 1429 [o53a| Ls [ 93
/owo |G, 4949 | 9999 | vjooo  [MA (424 (0930 [ 93 [ 43
o, bvov  [9. 599 | hooo | L, 0999 YW [0 TG | U
[go.c00 170 .con7 | [ aooo 0919 |Ch 430 13w [ 18 4R
49.9998 /0 o [ /icool 0949 [ an %D 0849 18 [¢4Y
SERETS j’h?ﬁ‘?ﬁ ﬁ‘ch}( \c{)etci‘i (;ng %29 |ofss | T8 4%
YO0 QXD | 1O ARy | [ e y (D00 R-2H41 | 3
1999998 |/b, oooo - 99449 wree U %29 l_&ﬁ% :)703 cﬁ’

/00,0000 |40, ooy | [ oo |« 0999 N (%3 D12l 17 T
LD Ax) [L0&tsg | [ Qoexa |~ 10 A-{ 1732 | I | 4
7!_00-mm [0, apof | [ 0000 0999 |C4° 19-2 [1v [F 97
D Co09 | L0, x| I | 4 TOUO Olﬁr\’ a3 3o 72 9L




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Scale: Model: SN:
E::r?.s 5= /0~ Ze35] Through L= 25-20t0 Sarlloerius A1208 37010004
100 m . D
Jﬂf'gﬂt wL?g%t w;ight weig!l% Tech | Date | Time | g | %RH

[00, 000/ | /O | | 0ol 0999 (O [8-10 (895 1H | Y4
100,000/ [10.«@) | .9999 | .0999 [C) La 14 o | 7720 | 4%
/00, 000} |70, oo | .998Y 099 N 1@ 0930 | 14 l*{
/00.00) | Jo- oo 9939 L 0949 N el [Hr0] 78
/00.000] | [O. o | ) 0060 0999 0K |25 [/oco | 18 ‘f(é
/00, 900/ | /10 ool | /ool 0999 AUy [b-26 (09w | 73
q94,949% 10,0000 | tooul | looe  Ch 627|130 | LIS
J00. 0VVY /0. o002 | / 0000 , 09 99 c l-23 | 1400 | 2% | 43
/00, 0wow | (0. 0000 | J,ewwo | ,049% O e [0 74 [ 43
400 . oow | fo. tasns | | DAL L0999 |C M- 1230 | 9p | 48
[ooooe | 49,4998 | |.Dooo | 0994 Y 197 13k | s [ 4K
99,9998 Jo.vwwoo | [ovw | 1099 éef R-8 | 1| T |4
loo.0we | 10 voon | hooto |\ hg99 h %9 [1720] 7% (40
/00. 0007 | 4. 9989 | [oooo | .09 3 %10 [ogve] 78 NG
(000000 | /0.0 [ | [fovel |, 0%4% $ R | N26 ] T |46
200.0003 | /p.oool | [l |1 ]oos ~ |0 | )% 146
Joo. oove | [p.poco | hoow! | . 1o (O~ 18- M [Tz 9% 40
/00 oy | Moxxan | heoo!d T 1 0999 [ 1%-19 (09wl 74 |4
(00 OoOL | 0. o] | [,0000 0o (A %24 0% | 772 (Y2
J60. vovy | §.9999 9999 | (M99 ok [¥-2s [w | D0 [4y
200 09 | JO .oy | Jewwy | 0999 '~ [8-26 340 77 |96
loo .cod3 | /o oo | 499 | L /oug Tk 19-5 []17a] 79 [4g
(00,000 | (0 v | Lo | 0499 [ [9-Q 140 9% (Yl
(00, &0 | {0.corf| Joool | 03%Y % 19~ [10So| 7K [Y43
£00.0000 | /O, oo | Zeowo | ~0%9G (88 (911270 98 |96
[00.0%x | /0.0 | fexny |, o997 [CH (913 (1430 719 (Y6
(00,000 | 10, oo( | . 9499% . (000 |/ [k [ TS |48
loovao | fo.xamy | RAB19 | 999 |ICR 71~29 [+ 24 |4
[O. ceo [reo ool | oo | o DN [E30 18O 15 9L
00w | /0 exuif laoo) | lovw Gy 1D-1 |0l (L |49
100 o | 96999 | 1 ooof L) XA 222 e | 772 |4
10000z | §.9%9F | [ooo) e v L2~ Lo 95 T«/
(00 e | (0, | [axx)  (AG Y A-5 [/0/5 118 |43
b0 bose | (0, owof | Loaxg | . 1000 & |14 70 Jf
[0, eud. | /oG (. oo , 09949 N 13-¥ |lew 73
100,00 | /0, G { oo WLee -9 | 103 “o
/00,0 /0, oo [, 00xD 99T h | 223 [ 15%0 'Zg i
[OD cupo| (O, 000! | (0a0 L0999 a\ 2-24 | 0K20 49
L. 0| o Ol | Laxe | 0999 A 12-25] (Ao (o"l 4

=
N




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. Mode SN:
E:otr? B-L1-200%  Through gh & =G~ 209 g:;I:rius A:gOIS 37010004
100 10 100 m D
_ wei e > weigght w:ight waigl_lg Tech | Date | Time Burlyb % RH
WA 7o aoos | Leooe | 044 0 [E77 [onl 1% [T
[00.000( [ /0. 0006 | I oooe  [+0999 §-28 09930 )% | K
[oocoo] [0, o0l | hoool [\0997F A 329 [1Poo] 9% [N
)00.0000 | [Q, 0oy | hawe | loco | k30 [18%0 [ L{(,
J00, 00 | | JQ. L] ), oo | Y 9. B3 s | 96 |49
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. i Model: SN:
Erac:r?.l O-Z2.7<"t  Through -2~ 2% gg?t::rius A120S 37010004
D 0

\:giogﬁt w‘::i}gght w:igm e Tech | Date | Time | g | %RH
100,000 | 10006 ) | Lo [ 0MKE Qe -2 [fF| 718 | he
419949 [/0. 00| | L0000 |. (00| o Jo-23 |jooo | 4 | 4
(00002 | [v.00d2 | oo |, 0994 (‘C}L 0-39 | 140 | ) | Y3
160, bOE | L0 0o | [novo) [ 0949% N 11626170 | 9 | Yo
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q99.8997F [0 [ 9249 |, 0999 Oy Ik | 1500] L% 47
(00.000] |/0.0Qol. |/ 000D ,0999 h Ll 19117303 4O
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MM1 /00w | L ovdl | . loou LY e | DY | Y94
100,00 [0, ou3 |7 099 |Cly  |2-1-08]18530 | T |45
999994199999 |.9999 1.0999 |2l 1700 | X |47
(06, Qo0 110, 0002 | }onn | 0oo  |chy (-t i | T2 bo
94.9999 [/0.coel | .9999 . 099% |G [2-RBISD [ %] 43
94.9999 [/0.001 [[,ooop  [vo999 . (223088 | 74 | 43
00, Crxas |10, oepo | [oo  |.0499 % SH0 1070 18 [43
©0.000 ([0 . 00o( | Axx | . 0999 N 1S-4-08 o%8o] 9 |43
(QD,000Q) [/0-O00y | .4999 [ . 0999 [ON I8-w.H 1330 )9 |47
99.9999 1. 9999 | oo | 043 |Gy [Srleslowmo | T4 44
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BLANK PROCESSING DATA SHEET # 5
RUN: 2 pATE: %3110

uniT: Sotul TL

BLANKS DONE :_/0~30-260F

BEAKER A B ¢
200 mi 75mi DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA quf_ﬁ
LOT #0225 |LOT#03 594/ | Diskiled
FNAL WEIGHT |10, 9009 |Iob. 3617|106, 9680
TAREWEIGHT _| 10%, 399S" | /0L, 306D | 106, L4y
NET WEIGHT 0014 ~ 00IY . 003
TARE BEAKERS INTO DESC ; TIME : N0 _DATE:_/0-720- &7
DATE /0?2 BY: DATE :|oZ3 BY DATE : BY ;
BEAKER | 1 STWT Twé 2 ND WT | TIM 3 RD WT | TIME
2ND 4
A liwsnd | 1000 (8753 | 102
B |dh3oto | 170l {ub,3d3Y 102%
c L3 | 102 my 029 -
L
FINAL BEAKERS INTO DESC : TIME : Jot/0 DATE :__/0-2"% 6
DATE :/p2 BY DATE ;/03> BYS) DATE: __ BY:
BEAKER |1 STWT [ TimM 2NDWT | TIME | 3RD WT | TIME
A I8 Qo |12 98909 | M1
B |lcb3n¥| NTL |, 3077 it
c_ |pba7%| 1125 |pl.asg K22
TARE QC _ FINAL QC
DATE |TME |BY |wB [DB | % DATE |TME |BY |ws |obB | %
oz{le|Ch | C 1784 | e neley [~ 7042
231000 | Ol ) Y {4y /o-’.::*/(,wd}e \) 8[43




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT:__ YO ol TL RUN; =) DATE: & 2 10
BLANK CALCULATIONS
Acetone : 100! q __g+__200 mi= qu' g/mi
Dicholoromethane : oY g+__ 75 ml = AMQJ%' g/ml
Distilled Water : WOODlp g+ 200 mi= _ QOLO! g/ml
FRONT HALF CATCH
FILTERS : + O 1 1]*»( g- } . (.0000 gy= ) ]zla 8
Total Catch #of Fiiters  Blank Value / Filter
( O3
y C
Beakers: + 0 19 4. 157 (ooowF oy _+O14Y g
Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH 1179 "
BACK HALF CATCH
o 5
FILTERS : 3 O30 g | (0000 a1= QY03 9
Total Catch # of Filters ikBlaau'lk Value / Filter
Wt
BEAKERS : e -
Acetone:_._)%b‘ g- 150 {.mxﬁ g)= \ \%L‘IQ g
Total Catch miAcetone  Blank Value / ml Acetone
0N 4“*"“') ~oS
Extract: * g-__ 75 OUOOI‘T = WO10% g
“Total Catch ml chhlumrﬂethlmg8 Blank Value / Dichloromethane
Water : [0S g- s (000D 4= , DO\%K" g
Total Catch ml Water Blank Value / Water _
TOTAL BACK HALF GATCH : A3 "
TOTAL CATCH ; Yox-41! 3

% FRONT HALF ; 25 .45 %
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TEST DATA SHEET #8

uni: Jostol T L RUN: D DATE : 3— 3/ 2010
Test Chamber Air Velomty Start C:b Stop C/S Avg.: gZS
Wet Bulb / Dry Bulb T o

Pre : WB ng DB: 1D = 48 O 9% RH_LY % Ho0

Post: WB : LS DB : /}S‘ SO0 9% RH |3 % H20

{.. e i
Average ; J CT*O % RH | .55% H20

Empty Stove Weight (bs) /U/ A w/ stack & oil seal : Wet : A/ /74 Dry : S q(m‘{

Kindling Weight (lbs) : Paper : \ J Wood : l ; g
Preburn Fuel Weight :_ A1 F + 22.4 Total ; Y, )
Kindling & Preburn Fuel Walght (wood only) (Ibs) Total :_“5, 9

Coal Bed Wt Range (Ibs) : ‘-) 5 3 S Scale: ‘5130 F -<S44.9
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 : ﬂ 3

Maximum Coal Bed Removal (Ibs) : (( “) 3 + 3:::3 )+ 2).25 = f‘ﬂﬁms _

Test Fuel ( 75" x 1.5" x 5" spacers ) = ;lO pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 a S o 9.5 | 543
4" % 4" IS 7. L D L5, 3

Test Fuel Weight: | 015 Ibs

Estimated Dry Burn Rate :

178 - (15 x JLLF ) 60 [ 240 kg / hr
2.2046 3};’_ D
TIME )
Estimated BTU’s/hr: 19,140 x (J% X / - ZL{O = l g{ qs. 2,4 BTU's/hr

100 DBR

EPA Default Efficiencies : Non-%m”) Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9

unit: __Jotol TTL Run: S pate: &3/ -L0IO
FIRE STARTED,___ OGO
WARM UP AND PREBURN:
PRIMARY AIR ;: Set wide open for all warm-up / preburn fuel charges. Then set to
ag’]:’)’ i at start of preburn.
SECONDARY AIR : A A CAT BYPASS : __A) j/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 ’SJ sec.
TEST:
DOOR wide open during loading d) min. 4 Q___, sec. 4
PRIMARY AIR : Opened full for first __'Lmin., then set to run setting of %/}5 |
SECONDARYAIR: ___AJ lr/ A CAT BYPASS : /\)}%4

ON AOEP> during warm-up ‘ ON fQFE) during preburn

ON AQFF first__ ALL minutes of test ON le}}balance of test run

Fan speed setat __ OF [* o
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : ___AJ / A BRAND : M) // A

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either |12 or_/ Ca inches.

1st warm up / pre-burn fuel cha'rger ( 2’-7— Ibs.) added at 062 F
2nd warm up / pre-burn fuel charge (_22.‘ Ibs.) added at__ {7 4/ O

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 : jD—)-UJ —T(— Run: S Date:gd- 3} “Z.L.)IO
Room Temperature : 7’ o & Temperature Correction Set?%é_) No

Calibration Check: 12.0% + or — 0.2%? ‘\Ye85  No
Time Test Fuel moisture reading taken : 0| O

pc# | Dimen. Use TOP BOTTOM SIDE Avg Corrected
; ewind | K 208 [ (3.2 |3.300
3
4 2"x4"x8' P 5) =) 2L 5 205 Al (o
5 [ [P 3.3 3.1 18,5 13
6 [ 248 | P | |2l 20,2 12,3 (9.2
7 | 2'xa'x8" | P 51,
8 | 2'x4"x8" | P
9
10
M g tosTT | K0 i%. 7 f€.0 o
12 I 1Bz 1% ] 1%.1 154
13 / T ] 2 2.4 223 22.5
14 i T | 22,5 224 5l 2204
S wdntes”| T | 20,72 280 205 204
1 % T | J%.d J14 i%. ) /3.0
17 (1.9
18
19
20 | Spacers T 2.9 22-0 22.«f 223
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel )
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /13,300 % 197700 *| 20,000 %

Wet Moisture % : bt “1349 % /(5145% % /&,(.7(;) %
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

WEIGHT: SO, t DATE: 8- 3 ] =201
UNT:  Jotul TL RUN: S PAaGeE: 1 OF ©
TIME SCALCE) FUEL | DROP| V. Co: | V. 0: V. CO [STATIC S‘%FFM'
0 _mielath 217s | — l-lua ]| 22 |L-Gue 10 Z .00 | .%2 |20 37| HZ5
£ —olobe-6 | Jb- (114 |.296 199 |- 109 |- 0% | « 9/ 1705k . 250
1930156 G159 ] .21 11O | 2201116 ]|-0% | - 23 1l ] .bY7zg
! olotlo 2119-G1 -3 1oy 1 2-G 120111736 0501 -2 120%0] . Hs)
L—lseb o155 3174 ]| 32161 13-0 |.050] 2% 02095
s el Mg H Lla) [ Ug]-uisHT-cSol -sz2abn] . L850
Gl DI IMD] -G |.732] %1201 1523 1-06I| -6 |=0HT] /50
B - 3156 .3 LAy | 33U 122 - s ATl 45
40 —=51963 Ll 119 | - | 54| a2 |-.UZ3 ] 10-6 [.oud | o 030 -275
%zq V22| 2 12991 A9 |-975] [06].024]| .29 [7p5/]. 250
S0 @562 1| Z [ (S0 A [-256] %9 [-03 [ (5 [-n53]. 325
00561 31106 | - LB |-97[[13.0]-500] 35 |-02 | -ZZ 0551 325
SUBTOTAL kkkhk *kkkk whkkk Rhkkk fekkkk RERAR *hkkkk ek kdhk whhkk ) 61'/{’/ *:**
WO —7B60. | 49| .7 LU Jo-o - vt [ /9.2 10401 -GZ |- 052] 350
D DEW.0las | |- c03]10-2]- 3101 |-0234] .3, |05/ 1250
B 75993 S| -FL25 | 26 |-13l] /03 [-023] - 25|00 . %3S
Ll 4l w0 -5 .34 5 21.1A9 1Z0 043 ] - Galneol. 535
D 015563| 16| -5].723 | 22 |.4y3ql (Zo .09l | -SZ]-ckia |. 700
0159801 13| .3 L7297 6. 526] 13.2].065 | - 3 |0hg |- Hoo
lo96] | H 7731 e .52 (2Z 10U | 23120021700
o9t 65 | Y 1297 T 34 1503 [ 231065 | G2 1204 | - Hoo
I —Tal5%-% | G-/ | -4y [.21 | 39 U323 122 |-059 | -Gl 1% |- Yoo
IR0 3] 5.6 -5 |-753] %% U5l (15 [.04S | Y3 <Ol .35
W—olesqle-2] Y123 | 23193 2 .0 | Zol=04g |- 375
PRSI UD] Y 1593199 [ W31 10% |01 | 1 [ZH9 |- 220
SUBTOTAL] ***** ek e e ok ek ok _t:tt* Fdkww EETT T T e r662 **:**
o900l M) .9 1597199 1.H3sT109 .01 |- IR |-00[-275
20195031 H-0| <5 1,2%5] 3.1 |58 [ 201063 | -GS |08 175
) obt ol 39| «Z .22 6.2 - 5yl (2o T-cRb ] 6 “ous| -4so
: 2S5 S L725 156 1 S6e| N2 [-073 ] -9 US| thg.
6159401 25| 721211 15 5 159%] 1US |-0a90 | 9> ol LSO
L0133 22] -1 1225 |1 5G |.se4 3G |20 [ -zzl0W T 475
2@l o0l -2 1721155 56z [0 1t | L [-okZ T 42d
522019936l Za | - [ |- Zig [ 54 2566 1%z [ (1 [ 103 v 4o
LBt ol ¢l -( 20 |52 |25 [\ A [0 | 2ZIz040] - #Co
W rN99331 26| .7 | 199 | 5.0 38| Ws |23 [ .75 105 [ -Tize
0015952175 | . | L6 [4.] [ S39 1ty [ 1723 [ 1725 |05 [. 975
L—ol9? (12ul (106 |5 (1.53%[105 -1 11> |03 1S
SUBTOTAL [ 1315 ] Wik FTT1 23 vk e e e dedeve sk i***u&. dedededede Vedededeodr Yedede e odr . 5 Oq o
TOTAL Fededrdedy ik odkk dekdhk Wl dedr & Rhwdkd ki ****"* dede ko i ek deded l ‘(0153' whedddk




GAS DATA SHEET #12

pate: b 317010

WEIGHT; 570+ _

UNIT. D0 Lol TL RUN: 7  PAGE: 2.OF 2
TIME |SCALE FUEL- DROP V. CO: V. 2 V. CO |[STATIC 2
80216920 22 | [ |20t [ 5.1 |-572]1°Lg |- UG [\ [-050] . H7s
wo—n1552al 221 -1 L.2s31 5.0 -5 s iz 1115 10301, tyzg
MO0l gl 2.0 - | |- 20150 -53%] 1tg | 170 | [ Z22]=030]-475
\% Sl 20l .1 L2035 1 L.sagl L5109 |1 1] 023 ]. v7g

215526 -9 <[ 1:200] 50 1532 |46 |. 112 [ L9 10%]. 2775
5-10]5925 ] L] .1 |20 5- /| -938114s - 12 vy 03] -425
% gl DY W] - (204 [ S0 |-939%] (Y] . U2 (el )=099 147G

|52 3 Vo[ -1 [Ra 1S5 -5S66] 1421 106 [ Vo [0 -tizs
—=15522] LS. [-wql s 21-Z3l M3 1026 U2l - 475
1552 || WY <[ |01 150 -5 18y . 22 [ VH T3 [ 75
232515920 L3 -1 gy [ Hg - sayl bty .o [vuz [y T.ue
tS—nlgolql \ 2] < [aay [ heg -93] Es LIad T4 OF 075
SUBTOTAL khikhi hkkk [ TIL L] *edhkdk wkkkk L3331 *hhkd dhkhh whhki ‘:’L-}b/'/ whkkd
e i1 4 T N NG 4 IGERY S N A eVl R
plssiaf Vo | -t [-aZTusg a3l (tes Ly T VRS AU HZS
BN | al - 1 13e | FLG]-5%2[ 146 |1so | 152 [0 | #z7S
236l cF ] 1 Ve -6 |.5%2] 1H-6 [ 167 T1sq |62 Uos

fsot ] -3 . | 1193 ] M .o Y 199 [Lol N3 475
2950|510 3] o | L (T b2y [ Myl 6] 167 [p3Y 472G

clsslal S L 1sg b -9y LT e [2023]. te
] 55T IV T ARl I BT I T e e S
sl | - | -0 - 139 ] L.o].599] U9 ’ZZL |- 73] :033]- 475
w5l Y [ -g ST hgl.sag1s.0 122 T 1241033 475
255155l 0] A ] -1 T2 [ Oa . 59501127 | 2+ [7033 [y 75
25—01551.0] -3 -0 [ 1eq [ Lz [-G10] 153 |23 [ 129 [=0 35 ti7<
SUBTOTAL tt*_at ki i i 1] ***t*_ L3127 *tt.** . deddeved Yook i **:** Frdiedkk .-_' LiOZ drikkdd

5.0l -2 | -Ol.lGo YD -%zq 19 LIV [ 133037 - tze
27ok04a| 2 | o 152100 |-GGl (521149 | 1.5/ 7622 .425
22cls0g] L) [ 0SS 29 G s 4wy [ Luq 032475
35—191550. % | <1 O 19012z Lelo]l 153 ].16% | L 201=0321. tize
5""’ 20 -0 -] Jue S 6I1o 153130 [ (-AZ21=022] . 425

10
g LL‘?

%

= 59 o)

: |

251

SUBTOTAL weddkd Hhddd *hdobrdr Ld 121 wdhhkh *****f oo ke o i drdd L2 s ] '61%3 *hkhhkih
TOTAL BT L 1]} Yededrdedr i dedr i Yedede i i vl whkwkkd ***il'* wekddedr Fdrdrdd Zq.(pll% T TT T
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ZERO / SPAN CHECK DATA SHEET #15-1

Date :i% - 31 -72010 Analyte: CO, (15-1)

unt: Jotul  TL Run #: %

zero Cyl. #: JOBTAC. 5-A conc.:  0.00 % CO; Cyl. Press.: _ 120 ps|
Certified by : A R L] @J«U‘DE Date : 0‘4’1 ‘?"04

SpanCyl. #:__ YR7A0F  conc.: |2 LO % CO; Cyl. Press.: 139G _ps
Certified by : Al R LIQUUIDE pate: /- (- 07

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA 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 : & M;E%E\ Time: Q850 Temp: 10O °F
~ AUDIT RESULTS

Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO ' ; . '
00.0 .000 00.0 i, 0 | , D(-?C[ , OL? \23“‘/
SPAN | 4 _ g € -
U s | Jgs 10,201 4sa |4 | 12,232 038 |4152

POST RUN Audit : by : CW Time : _MLTemp ’jb °F
SDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 % - g T o
= . v [~ |, 044 v OHY [ NS

4.5 |, 484 1220 | 436 | 9% | V2D [-03 7 [ I4F

EPA Span Value =25.0 % CO,

+ 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 : < -3t ~2Dplo Analyte : O, (15-2)

unit: ___sotol TL Run#: >

Zero Cyl. #: i-dpgmg_ 5’ Conc. : 0.00 % O Cyl. Press. : H70 PSI
Certified by : _A| R HOQNDE Date : O~/ Q"O‘JL

440905 . 12.60 . 1390

Span Cyl. #: [ x Conc. : , % 02 Cyl. Press. : ‘ PSI
Certified by : AR LIQU\DE Date : __/ [- (- 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 % O2

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

+ .05%0;

PRE RUN Audit : by : (o (W Mﬁrigfr Time: (850 Temp: 10 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO[ 00.0 | .000 | 000 | .55 |Lcod [~ OH((, - Hl 143
i
SPAN . - p .
126D | 5e4 1206 126 5o | 12036 | 1036 | 4148

POST RUN Audit : by CD::%‘E» Time: /G 10 Temp : __.,/75 °F

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

ZERO[00.0 | 000 | 000 | 0| oo | = oY | — ol |- 167
SPANLIA o .34 (16 | 126 |vsolo | [208F | vo% Y | 346

+ 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: 3 2] —2DIO Analyte: CO (15-3)
Unit : \_‘JUf{J( "1 Run #: 2
zeroCyl. #: _FOITAC_2-R  Conc.:  0.00%CO Cyl. Press.: 120 __Ps

Certified by : _[H R L] QUINE,

Date : 04"/ Q’O'L/

Span Cyl. #: __ HE&NG0S  cone.: .90 %co Cyl.Press.: (390 __psl
Certified by : Date: /(-1 OF
Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005
Range: 0-10.0 % CO Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measqred by : Rotameter
EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = & 0.25 % CO
Method 28 A = + .2 % of 10.0% CO = * .02 % CO

Time : 0%5 O s O Temp : 10

PRE RUN Audit : by : .C (_/v/éwzfl/l e °F
QJDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO 0. pt i T
G0 | 000 | SO0 ey | H00LF |y 00 b5 [10498
SPAN |, ; n
4q. o [.490 | 4 90| H4o | 490 | H 91| IR I
POST RUN Augdit : by : C- (,MW\ Time: _/LIO Temp : 05 oF
AUDIT RESULTS ‘
Point Expected Response Actual Response + Conc.
ZE# Meter DVM % Meter DVM % Difference A %
RO - .
SPAN | ; /7 ; "
44,0 .490| 40| 4H.a].989]| 4901 | ool | .olY
+ Conc. Difference = Act % - Exp (Std) % |
Zero % Difference = Act % m) - Ex X 100

Full Scale Value

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

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Date: "8~ 31-2010 Analyte: SO, (15-4)

Unit Q’D‘h.)} TL Run # : <]

Zero Cyl. # : .Lé@ﬂq L. 3"/3! Conc. : 0.00 ppm SO Cyl. Press. : 7100 PSI
Certified by : Pf 1R U—@Ju lt‘EJ Date : O‘# "’/ C}'O#

Span Cyl. #: CLRO%Y Conc.: 250 opmSO, Cyl. Press. : PSI
Certified by : AR LOQUIDE Date: O~ 3207

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 SO2 = + 62.5 ppm SO,

PRE RUN Audit : by .C. (_/Jé:é;gf\v Time :0 350 Temp : ]Q s

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

ZERO| 00.0 | .000 | 00.0 | 4,2 | 02 (_,'ZOIZ’ {297 |.2S5Z

AT 500 wsoo] 1280 .o [ 5w | V24804 |~ 19L0 [0S

POST RUN Audit : by C(/\J;«:Z%f\ Time : / L 1O Temp : 15 eF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 e .
w.0[ae | 309 305 |, 052
SPAN : - -
50.0|.500| 126D 50,2 | 52| J153. 0 | 3,000 |20

+ 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

unimotol TL RUN: S DATE B~ 3) 2010
Thermocouple Check: ,

TIC # 1 e °F Tic#13___ L °F
TIC#2 — °F TIc#14__ (OS2 o
TIC#3 (53 °F Tic#15___ Ll °F
TIC#4 (34 °F T/C # 16 89S °F
TIC#5 (3.) oF TIC#17___ 502 oF
TIC#6 L35 oF T/C # 18 ()Y oF
TIC#7 1P °F TIC # 19 e oF
TIC#8 .3 °F TIC # 20 s °F
TIC#9 - °F TIC#21 — oF
TIC#10 — °F  TIC#22 . °F
TIC # 11 Lelile oF TIC # 23 - oF
TIC #12 10,3 °F TIC # 24 i °F

Thermocouple Readout:

Pretest zero and span check and calibration

ZERO_\2.  °F Adi.to OO °F
SPANI(1%. Y oF  Adj. to 2000.PF

post test zero and span

% differance

ZERO .3 °F Difference : O 1D o
SPAN_2000, 2 °F  Difference 1 © ! O %

Thermocouple Readout Pretest Linearity Check:

0 =00 o 200 =200 °F 400 =4W.H oF
600 =599.9 °F 800 =114 °F 1000 =Y oF
1200 =T of  qa00 =1399Y4 F 1600 =)S99.& o
1800 =_[T44Y oF 2000 =2000.0 oF
Sample Train Leak Check Pre_V Post
C-gas Train Leak Check Pre ;g Post _V
SO; Train Leak Check Pre , Post_V
Static Gauge Zero Check Pre _/ Post __//

Scale Check Pre:_é(;()f?j —StH3 = /0.0

Post ; (50,

— s = (0.0

Stack Cleaned Prior to Test Run : YES

NO i






_”,_“F'hilli_ps
INSPECTION CERTIFICATE pis

Wil
. HllCompany
CusTOMER: LoKez  Tes G DATE OF INSPECTION: :
ADDRESS: (3235  Peratie C ?rclg(:_-'_-" W-=-26-02 9351 ﬂlf:% T:;;cl;v'

_ Sy WA a4390 NEXTSINSPECTION Du: Ph#(206)284-6090
T Y G&( N\GLQ,([ 03 Fax#(206)282-6612
ECHNICIAN: h [ OUA f;? =

AUTHORIZATION STANDARD
SIGNATURE: — 1509000
___ MIL STD-45662
EqQuirMENT TESTED
INDICATOR Base OPTIONS INSTALLED
MAaxEe w\dLngVOﬂ‘K "+ PriNTER
MoDEL l,u%: —\\0 ScCoREBOARD _
SR# 6404 COMPUTER
CLASS = OTHER o
Cap.
PRE-TEST é PosT-TEST MANUFACTURER TOLERANCE
499.9
qq¢ .77 (000,00
CoRrNER TEsT P _llé-‘ .
SHIFT TEST P F 7
StATiC TEST 2MmN. _USMiN.
WeicHT Kit# NIST#
SerIAL NuMBERs OF WEIGHTS USED (OR COPY OF CERTIFICATE)
13- 423-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHiLLIPS & MOoRRIS ScaLE ComraNy VOIDS THIS CERTIFICATE.



T
WASHINGTON STATE DEPARTMENT OF AGR ICl ]LT[ ]RQ

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

Test Weight 1000 Ib S Cast Iron Rice Lake = OFTO, OFT1, OFT2,

SX.

Test Weight 500 Ib 12 Cast Iron Rice Lake T23-1m T23-20
T23-24, T23-26, T23-28 tc
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-8 oz 1 Stainless Steel Rice Lake @~ WA177-7

Weight Set, 12 pc 5kg-200g 1 Stainless Steel Rice Lake  SK

The item(s) listed above have been found and/or left within the stated tolerances for the specification stated above,
except as noted. The item(s) listed above have been compared to the Standards of the State of Washington, which are
currently in control. These standards values are traceable to the National Institute of Standards and Technology (NIST
through NIST Test Numbers 822/264514-01 and Minnesota Metrology Laboratory Report Number 307 430.
Calibration processes were monitored and found to be in control. The expanded uncertainty (k=2) for each item listed
in this report is less than 1/3 of the appropriate tolerance. Results apply to items identified in this report only. This
report may not be reproduced, except in full, unless permission for the publication of an abstract is obtained in writing
from the calibrating organization issuing this report.

LABORATORY SERVICES DIVISION

WEchTZj:D MEASURES PROGRAM [\I\]’lv& @
, .

(P
AN WRIG

STATE METROLOGIST NVLAP LAB CODE 2004-6-
MAR 0 8 2007

}\,J WYRMR42-01. | 1/98 Page lof

Description Value/Range Qty ., Material Manufacture Serial Number

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



S QUALITY CONTROL SERVICES

= A LABORATORY EQUIPMENT « SALES - SERVICE - CALIBRATION < REPAIRS
Established 1974 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
Sumner, WA 98390 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 QCo012 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: [ Pass: M  Fail: O Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: Fail: O Pass: M  Fail: 0O Pass: M  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
5 5.0000 5.0000
CALIBRATION STANDARDS
| Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG A45 10/12/09 10/2010 822/274334-07
J
“ermanent Information Concerning this Equipment: Comments/info Concerning this Calibration:
Ty
"echnician: D. Deleasa Signature: - 1.

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

nstruments listed above were calibrated using standards traceable to the National Institute of Standards and T echnology (NIST). Calibration data reflect 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



ITHI

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
Sumner, WA 98390 Report Number: LOKT0137010004091203
FICA F CALIB TH 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 12/3/09 6/12/09 6/2010
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wit: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: Fail: O Pass: M Fail: O Pass: M Fail: 0O
As-Left: As-Left: As-Left:
Pass: M Fail: O Pass: M Fail: O Pass: M Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 99.9998
70 70.0001 69.9999
50 50.0001 49.9999
20 20.0000 20.0000
10 ~10.0000 10.0000
5 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 Ad5 10/12/09 10/2010 822/274334-07

Permanent Information Concerning this Equipment:

echnician: D. Deleasa

Comments/info Concerning this Calibration:

Signature: g %44/&

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
cation 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
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Established 1974

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT - SALES « SERVICE * CALIBRATION - REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 + Box 14831 Portland, Oregon 97293
(5083) 236-2712 - FAX (503) 235-2535 -+ www.qc-services.com

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390 Report Number: LOKTO0137010004090612
IFICAT CALI Tl TH DAT.
INSTRUMENT INFORMATION
Item Make Model Serial Number . Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOoP Cal Date Last Cal Date Cal Due Date
( g 0.0001 QCo012 6/12/09 11/18/08 12/2009
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: Fail: O Pass: M Fail: O Pass: Fail: [
As-Left: As-Left: . As-Left:
Pass: Fail: O Pass: M  Fail O Pass: Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0000
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
[ Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 10/6/08 10/2009 822/274334-07

1

2ermanent Information Concerning this Equipment:

lechnician: D. Deleasa

Comments/Info Concerning this Calibration:

o D oss

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

(nstruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect 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
| ANSY/Z540-1-1994 quality standards. '

Member: National Council of Standards Laboratories and Weights & Measures



Established 1974

.okee Testing Labs

13235 Prairie Circle East

Sumner, WA 98390

AHL

QUALITY CONTROL SERVICES

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

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

Report Number: LOKT0137010004081118

RTIF TE OF CA RATION W DA
INSTRUMENT INFORMATION
ltem Make Model Serial Number Customer ID Location
Balance Sartorius A120S8 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo012 11/18/08 5/5/08 11/2009
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: Fail: O Pass: B Fail: O Pass: M Fail: O
As-Left: As-Left: As-Left:
Pass: Fail: O Pass: M Fail: O Pass: Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 o 100.0002 100.0001
70 70.0001 70.0001
50 50.0001 50.0000
20 20.0000 20.0000
10 . 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 10/6/08 10/2009 822/274334-07

P~rmanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

T :hnician: D. Deleasa

Signature: / /7/%:’4{/

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC., |
’i ruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
le

tion of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/TEC 17025 and
ANSV/Z540-1-1994 quality standards.
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Established 1974

QUALITY CONTROL SERVICES

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

Lokee Testing Labs
13235 Prairie Circle East
Surnner, WA 98390 Report Number: LOKT0137010004080505
RTIF OF CALI WITH DATA
INSTRUMENT INFORMATION
Item Make Model Serial Number Customer ID Location
Balance Sartorius Al1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
: g 0.0001 QCo12 5/5/08 11/27/07 11/2008
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: M Fail: J Pass: M Fail: [0 Pass: M Fail: O
As-Left: As-Left: As-Left:
Pass: & Fail: O Pass: M Fail: O Pass: M Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0001
70 70.0002 70.0001
50 50.0001 50.0001
20 20.0000 20.0000
10 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 5/7/07 8/2008 822/274334-07

~»rmanent Information Concerning this Equipment:

" ichnician: D. Deleasa

Comments/info Concerning this Calibration:

Signature: — 7 2 Ll Lo 0
-

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

. truments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
ivvation 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.




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

K JE QUALITY CONTROL SERVICES

Established 1974 P.O. Box 14831 = Portland, Oregon 97293 = (503) 236-2712 « FAX: (503) 235-2535
Lokee Testing Labs
13235 Prairie Circle East Report Number: EESPC37010004071127

S , WA, 98390
. CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QCo004 11/27/2007 05/14/2007 05/2008
FUNCTIONAL CHECKS

ECCENTRICITY: LINEARITY: REPEATABILITY:

Test Wt:  Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001

AS FOUND: AS FOUND: AS FOUND:
Pass: Fail:[] | Pass: Fail: [] Pass:¥ Faijl: []
AS LEFT: AS LEFT: AS LEFT:
Pass:M  Fail:[J Pass: Fail: [J Pass: Fail: L
CALIBRATION DATA

Standards As Found As Left
100 100.0006 100.0002

70 70.0004 70.0001

50 50.0003 50.0001

20 20.0000 20.0000

10 10.0000 10.0001

5 5.0000 5.0000

CALIBRATION STANDARDS
Item Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner TMG-25KG A45 05/07/2007 08/2008 822/274334-07
Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument:

Technician: D.Deleasa Signature: il d

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

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



LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE

E - QUALITY CONTROL SERVICES

-etodmdo 2340 S.E. 11th Avenue * Portland, Oregon 97214
Established 1974 P.O. Box 14831 * Portland, Oregon 97293 ¢ (503) 236-2712 « FAX: (503) 235-2535
Lokee Testing Labs

13235 Prairie Circle East

Report Number: EESPC37010004070514
Sumner, WA. 98390

- e 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 Used Cal, Date Last Cal. Cal. Due
Grams 0.0001 QC004 05/14/2007 12/08/2006 11/2007
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt.  Tol: Test Wt: Tol: Test Wt: Tol:
100 00003 | 50x2 00004 | 100  0.0001
AS FOUND: AS FOUND: AS FOUND:
Pass:¥  Fai:l] | Pass:M Faitl] |  Pass:M Fail. ()
' AS LEFT: AS LEFT: AS LEFT:
L Pass:M  Fail:J | Pass:™  Fail: (J Pass: ™ Fajl: [J
CALIBRATION DATA
Standards As Found As Left
100 100.0008 100.0001
70 70.0005 70.0001
50 50.0004 50.0001
20 ° 20.0001 20.0000
10 10.0001 10.0001
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 06/14/2006 09/2007  822/272027-5
Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument: '
|
Technician: D.Deleasa Signature: . (il |

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, ING.
INSTRUMENT(S) LISTED ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.I.S.T)).
Form Number: BAD2 Customer Code: EESPC Rev. Date: 6/5/2006




Thermocouples Check against

Thermocouple Calibration Record Semi-Annual

Reference Thermometer serial number 9123454

Ice Water Bath 2.0

Boiling Water Al2.0

Room Temperature pa

Barometric Pressure Cielcy

DATE: S—Jjo-Jo

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 32.9 212.0
2 Dry Bulb A2.0 DIz
3 Stack ALS 211 o
4 Stove Top ™ 21273
5 Left Side 2. o i, 7
6 Back 24 21 9
7 Right Side 3Z.2 20, ]

8 Bottom LY R, PN

9 Firebox 32 | 2L, )
10 Secondary/Cat Y w) 2l 9
11 Ambient 2.3 214 %
12 Tube Furnace pL G 227
13 Sample Box 32.2 Ziz.0
14 Impinger Out 320 205
15 C. Gas Box 32 ) 2ih 9
16 C. Gas Out 2.0 2100
17 SO2 Out 320 LAY
18 Upper Ambient i ] AL
19

20

21

22

23 Calibrator

24 Oven




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: S ~10- |0 Thermocouple Number:  T/C Readout
Ambient Temperature: ] Barometric Pressure:
Technician: C. ta/nd 11y 474 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 Y de ekl c:{i'-
212 Boiling ’
Water 21720 Ld Lo ¢
250 Omega 50,0 2499 LOY
300 Omega 004 {3 2999 1033
400 Omega S RA994 i L2 S
500 Omega 5000 499, % s 040
600 Omega LoD 559 & 0373
700 Omega 100w (9% 9 8]k
800 Omega SOD.w T y 925
900 Omega SODO.wW L9 Q22
1000 Omega foop LD 9%, LO20
1200 Omega [ zoow [ 199,77 Norie)
1400 Omega NS0 HOet, 3 L 02)
1600 Omega _ [ L0, 1594, 013
1800 Omega | KO0 [T44 & L0 |
2000 Omega 200V.0 K000 ) ch

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

reference temperature

c:\winword\report\cal.doc



TRACEABILITY DOCUMENTATION Semi-Annual

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

DATE: O - /O - LD

SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C=°F °F
0.0 A2.0 22.0
Zl \ % _7 'lz “1 ]1 2
ALY a94.3 a9.3
SlZ 124, 2 124. &
DRY GAS METER THERMOCOUPLES
Actual °C=°F 5H in 5H out KK
0.0 320 320 2.0 20
2/ FisI 6.9 —0 R 0.5%
3. o 415 SR 414 G9
50,4 |22 1225 Z2% 172
SLING PSYCHROMETER
Actual oC = °F Wet Bulb Dry Bulb
O 220 e Py A2, 0
20,2 T0.Z 10,7 07
BS 2 9.4 N Yoty
HE, o 14, =5 /19, = /9.5
Conversions = T=(CCx18)+32 °C =(°F-32)+1.8
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VANEOMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer to measure test
chamber air velocity. The manufacturer's specifications for accuracy are * 5.0%
to 100 FPM and + 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. According to
EPA personnel (Westlin, 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. '



DRY GAS METER CALIBRATION

DATE : /Vb\)/ )Z, 201> PRY GAS METER :__ BOX: <
Wet Test Meter / ;9
BAROMETRIC PRESSURE 301/% in.Hg. | Correction FactorY= /1 O/
Orifice Manometer Setting,
AH, in. H,0 A 2 3 B by i 1.0
Gas Volume ~ ) -
Final %175 8% 2 Feafx3:9m (39 2. 9|91, qua |70 S 00
Wet Test Meter B o ) L s
B Initial K1 2..5ap 77 502 552902 | B8 1,90 | €97, 900 |61 om
Vw }
Vw f° Sy S| Siow| Sow| Send| S
Gas Volume 5 __
Final )LD ot I3ase (18 .54 F| &3, 150 | 151,77 [192.2%
Dry Test Meter , N I — .
. Initial (LY. sY2 NS0t 1B asE, | D& .54 H IS 150 18 7.7
Vd ft a
wit | 4% 49901 H 589 Yo w3 Hial | 4L
Wet Test : .
Initial 79 184 |3y | 54 a7
Meter : - _
Middle |79 | |BY %4 B2 50
Temperature |
Final 24 D R | % B
tw |
Average | 539 SS9 1G9 | 9 | 5HL | 94D
Dry Test 5
Initial LO |9 |7 2. | =)<
Meter '
Mdde | LT [0 |72 |73 15 |6
Temperature | 4 B
Final | ~0 77 g 7Y N5 "W,
tm ' o
Averabe £289 |&310 | SAL | 533 | g3y | S36
v = W )(Vw) (Pb) (tm) |7 2850, {80610:5 [ 2200 [ 154504 158453 [16138.3
vd (Pb + _A_H) (tw) %1359 |RsI00.0[B2 14 | BUIEN L 19322 |5184.5
13.6 s .90 1A | VAR | 92 | 932
Average Y= f’” (g




POST TEST METER BOX AUDIT DATA SHEET # 32

UNIT:___ O oltul TL

pate: 4-10-10

TEST DATA

RUN # 1 2 3 4 5

6 7 8

AVG. AH 133 J32 4/ .09 55

MAXVAC 0 2.0 3.0 3o 3o

Ax./g‘ Test Series AH :__1 1 in HyO

Test Series Max Vac)- 2 in Hg

Audit Dry Gas Meter : H Correction ( Y ) Factor :__ Yio (mcf)
Test Dry Gas Meter : K2 Correction ( Y ) Factor :_/1 &9 3 (mcf)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 38, {0 30,16 TO,10
VAC 3.0 Rz Rl
AUDIT METER :
VOL. Final &1 9. 043 223.5L2 22%.077
(Vw) Initial X/ <SSO 214, 0473 223,50
Vol. ‘/ 43 e, 5
TEMP (°F) Initial _B8 % 2 33
(Tw) Mid R 43 %3
Final _ 59 B2 =3
CF/°A)  Avg. _ 25 (=45 P C5) e
AH Initial _, {49 o 9 Y9
Mid _\ /49 144 JHq
Final _ )49 NG AU
Avg. /144 1T 149
DRY GAS METER :
VOL. Final A4 [ S )/ st z/e /e
(Vd) titial 930 OO ] Sas LI
Vol. & 5. cxn 5o
TEMP (°F)  Initial _ ) [ N, 7Y
(Tm) Mid _ L 7 L
Findl _ 13 Y 7/
CF/°A)  Avg. 532 74 &3 S5



(Vw) (mef) BP) (Tm) ¥ Factor % Diff. = ActE- EXPXIOO
X
(Vd)(BP+113_I:I—)( Tw ) p

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

RUN 1

Y =

o (HH43 Nloke XBodOAS3e ) Teonde | (RS
= i P
(5000 )[»30!0 +'1L3Jg )( 492) BT
A%=(‘3L‘55 . M e -
Ao
RUN 2
(4519 )(lovl N(B3000NS37 ) _ 735015 _ %94
— !' - o = =
(&, 000 )(3D-ID + ;j? )(«5 3) %I7351.7
A % = B i T \"‘""?}-3""7 )XIOO Y s %
\ °1~)£
RUN 3
(4515 N Lok )(30.0)(538) 92334 gaq
(& w0 )(50,)0 i ]( 43) $1151.2
(A7 . o
A%=(*%’¢ _‘qo‘)“ )X100=“(f(OOJ %
\‘:’TU?-‘-
NOTE : The Y factor % difference must be < % 5.0 % to be acceptable
INTERPOLATED Y FACTO‘}?@ i
Efi)__ inch H2OAH = ‘—(?:)—_-_ Calculated calibration Y factor from calibrations
4—-——( ;32) inchH20AH = _______(([)))f Calculated calibration Y factor from calibrations
B &l _ ) x100 _ JO
(B) (A) (E)
901 L&I5S o, 1o ouly
_’(L?C; (IC) v (E) CE
lAv‘gﬁH ) .(A) = ol X100=—:%
[\DO“?IX ‘7"90]_*_\%35 - \le'Z_
(F) (G) (C) Interpolated Y factor
Volume Metering System Leak Check :_ O . QOO inch H7O in one minute




METER BOX CALIBRATION

Date : 04/17/10
Calibrated By : JG
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.10 0.20 0.30 0.50
Gas Volume Wet Test Meter
Vw, cu. ft. 10.000 10.000 10.000 10.000
Gas Volume Dry Gas Meter
M Final 9.955 19.917 29.861 39.832
M Initial 0.000 9.955 19.917 29.861
Vvd, cu. ft. 9.955 9.962 9.944 9.971
Wet Test Meter
twDeg F 75 F i) 75 F i
twDeg A 535 535 535 535
Dry Gas Meter
Outlet, tmo 1) 75 76 76 77
2) 75 76 i 78
3) 76 76 77 79
Dry Gas Meter '
Inlet tmi 1) 75 19 76 76
2) 75 75 76 76
3) 75 75 76 76
Mean tm, Deg F 75 76 76 77
Mean tm, Deg A 535 536 536 537
Results :
Y= 1.004 1.004 1.007 1.005
Averages :

=<
(]

1.006

in. Hg

0.75

10.000

49.783
39.832
9.851

76
536

79
80
81

76
76
76

78
538

1.007

1.00

10.000

59.728
49.783
9.945

76
536

81
82
83

76
76
76

79
539

1.008
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Last Cal. ] &7~ oo™ By :{{ v

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

Barometric Pressure : 30,0 (a

L Hg

SO, ROTAMETER CALIBRATION

Date : S ~10- 1 By : ()
SN : 311325
Temperature : ggﬁ

RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 55,2 247} 747
2 S [23.0 17):72
3 =53 22 VLY
4 S, 6 N2Z b 170.2.
5 S50 [22.4 WINZ
6 s s [Z2.h & \\'Z{J';
7 55,4 12.2.D ) 749
8 55,0 | 22.S i ¥
9 5.0 [22.0 )U. 7
10 S5, i B 11+
AVERAGE 55’ ,_f cc/min |'2,’2_.3 cc/min 172 I a.,’ cc/min
SETTING cc/min
0 OO/
50 854
100 122.3
150 V7).

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

100 CC / MINUTE =

485 '\.ci‘




SO2 Rotameter

05/11/10
200 . B
150
. -
Rotameter
100 |
i
50|
0// | R I
0 50 100 150
SO2 ppm
Regression Output:
Constant 0.11
Std Err of Y Est 5.1403793634
R Squared 0.9968797359

No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

range-analyze-regression

0
50
100
150

1.1622
0.0459769507

55.4
122.3
171.4

4
2



TRACER GAS TRAIN RESPONSE TIME

DATE: 5-10- 10

Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Conc. (v.)
00 sec L5 oo , 469 Y9G
15 E , H10 1432
30 25} 205 AT
45 L OC}U \ 07\5 \ OCI"T
60 LO3O B2 L D3 |
75 yOIH VOLO v L
90 , D0 , (0 Rty
105 y OO | & OO
120 0 ‘ &
135
150
165
180
Initial Response [0 q J ]
95 % Response Ls <9 LS
Flow Rate /5 /.5 } :'3—
CEM GAS TRAIN RESPONSE TIME
Elapsed CO, CO; CO, O, (o)) 0 (0{0) CO CcO
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Cone. (v.) | Conc. (v.) | Conc. (v.)
00sec | ,u)gy | . 485 | 485 | 002 | w3 | voz2 | 90 |9 | W4
YolyE? [ W3S | Y8 [\BaS | o] 4D | 18 | IES | S
0 420 W42 | 425 90 | 73S 242 ] 059|057 | 056
B |z | Lss | ies| 8w | Hos| Qo | oot | Lo | 008
60 o3 |aoxe |zl | 817 | R20 | w5 | yoos |.ovz | ooy
75 B9 e sy L O3} \ ‘fS'Z,‘-f B2 823 b F 78
0 | o Loty | own | 228 ] %8 | 529 ’
105 | Loo¥ |00t | i)
1=p OO |02 | Y
135 ool |av | ool
150 CP ﬁ
165 ’
180
Initial
Resgons 2‘0 .2 O ZD ‘5 5\ 6‘ tj 6. «5
95 %
Resgons %S %D <5 Lo o e ;_7[ 5 ‘7’ o 4@
ree | 15 25 {45 | 1s]rs s 1 1s]rs |ts




CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: % - 2Y- 20

Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: __ 407069
Calibration by: L > LT rosta
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
pp. 30 . 1% Instrument ID:_ PRINCO _
Temp: (9% Instrument ID:_ TR
Cylinders:
1. # Mo%"fﬁ(‘, 3"A Concentration;. /0. OO0 %  CO, Cyl. Press.: f 0 PSI
Certified by: H] K Liaunbdt Date: OL}‘"’J q" OL}
2. # 4 % '_7905 Concentration;__| 2-2.@ % CO, Cyl. Press.: /:P)qo PSI
2
Certified by: A'l K LIQUIDE _ Date:_/ / - ""0:}'
3, # CA OCD(OLI” Concentration: Al / % CO, Cyl. Press.: / L/ BKZPSI
Certified by: ALK NQIMDE Date: [ -5- 9\00:?'
4 # CC-1293) Concentration:_lp A % €O, Cyl Press.:_| [ LD psi
Certified by:__ A 1R L) QUITSE. Date: 05~ [ -0
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.
¥ W cO2 METER DVM METER DVM METER DVM
1 1 O" CD m: O ¢ Cm OO O P €S L2 e/ AT
21270 [99% | 485 |4%.0 | . /50 | Y33 %D
il I P ST 2 T 7 = I - 1LV .
022, | 24.9 | 249 | 2843 | 243
5171000 [0 |. 000 (000 |. 00

12.:512




CO, Linear Regression Results:

Y=MX+B i
Slope (M) = — (L I
Y Intercept (B)=__* QY0 [ FOL
p—
Correlation Coefficient(r) = & S99 L;; Kg,s

| Z4
7
z
v
M
) /
N

/

0 25 5 75 10 12.5 15 17.5 20 22.5 25

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

HIGH

VOLTS 4,55-"-, e - 2005 . 21 I < 05D e ;?I..Jf,_'_.f )

."f
LOW . P . . .
VOLTS vty = oA - ("‘ (L =T, [0 =T '// 1.
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RUN1 RUN2 RUN3 RUN4 RUNS5
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& B 5] @ a
o
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.2 =)

_3 1 ] 1 1 1 | | | 1 1 1 1 | | ]

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
08/26/10 08/26/10 08/27/10 08/30/10 08/31/10

PRE & POST AUDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: ﬁ "24 ~-2.01O
Analyzer: Make: _TELEDYNE
Calibration by: (- IATsatazts

Model: _320A SN: _ 37400

Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BP:__ 3O (B Instrument ID:_ PRINCO
Temp: (_p f) Instrument ID:_ TR
Cylinders:

O0.C0 %
Date: OL}*KC}"OL}

L o# JOITAC 2-)

Al LIQUTDE

Concentration:

0, Cyl. press.. 129 psi |
Certified by:
2. #__. 4% 7905 Concentration: 2. © % O, Cyl. Press.: |590 PSI
Certified by: HIK LA D Date: ”" =07
3. # (,Q QLo 4 [ Concentration: 20, 1 % O, Cyl. Press.: / a 30 PSI
Certified by: Al LQuUTE Date:_ /=5~ 200+
4, # C,Q"'IQ"??)J Concentration: lo. ﬁzﬁf % O, Cyl. Press.: HZ21D  psI
Certified by:_ LI 2 LIQUL [ TE Date: 03 -12-032
Analyzer:  Calibrated Range:_0-25.0 % Output:_0-1.0 W
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. % EXPECTED ACTUAL ADJ.
# | # 02 METER DVM METER DVM METER DVM |
"[1T10co [ 00.0].000 | 000 | 00O | ©0.0 |1 '
212112.0 | 1200 | .50 |17 | sog | 126 | S
j 3120.9 [ 20.9 | .33 | 205 |, %3
‘25 | £25].950 | L.3 | 2572
1T o | 00O | OO0 | Qoo | ax |



O, Linear Regression Results:

Y =MX +B o
S]ope(M)= " (_){J{ 6 L) J

P Ir,__‘.,.

P ke OB L4
Y Intercept (B) = __* 09714 0D

Correlation Coefficient(r) = o 1994 Bl

o=_ 94999920
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EPA Span Value = £ 2.0% of 25% O, = + .5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = £ A%

HIGH S B P i o
VOLTS B3 220078 10 =720

20

22,5

s ('rf & 9,

LOW T —
VOLTS 252 - (b3u ey o = w030

=)

-f)i\)

25
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RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
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PRE & POST AUDITS




Date: % -Z/ﬁ/—-*Zr-) —

CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Analyzer: Make: _HORIBA Model: _PIR 2000 SN: _ 408005
Calibration by:_ (> MM%
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BP: 50 ol % Instrument ID:_ PRINCO
Temp: (_O g Instrument ID:_ TR
Cylinders:
1. # j-é?g'ﬁ)( L }A Concentration: f:\ X0 % CO Cyl. Press.: L"Z-O PSI
Certified by: R LU bE Date: O4-(F-O4
2. # ‘l L{%‘T’QUS Concentration: Ll[- 90 % CO Cyl. Press.: 1561@ PSI
Certified by:__ L1 £ [ QLN Date:_[{- I-0%}
3. # E,BQ(D(OL‘ ( Concentration: S(D% % CO Cyl. Press.: / L! 30 PSI
Certified by: MR URLUDE Date:_I~ S~ 200 +
4 # 0C -1 2'75 \ Concentration:__| . 9% % CO Cyl. Press.: [ IZU PSI
Certified by: P12 LIQUITDE Date: 022, -3
Analyzer: Calibrated Range: 0-10.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH . Measured by: Rotameter
Calibration Results
Point |CYL. % EXPECTED ACTUAL ADJ.
#o|# co METER DVM METER DVM METER DVM
; ; OCD 0.0 OOO 00.0 |00 o0 | Lo
2121490 | 70 A0 | H20 | 4 | <70 | 490
=t 843 | Bbd | B3 [BL | | Bl
198 | 198 | 198 | [4.C | (9L
5111 0.00]00.-0 | . QO0O| 000 |00
5= S.0lz




CO Linear Regression Results:

Y=MX+B i ferp
SlopeM)=___""» Clout i

sl ke Ee
Y Intercept (B)=_» O &0 19
5:1 :}E f“} .'"‘; ? !I'f"‘.

49999 23

Correlation Coefficient(r) = _¢

r2=

0.9
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0.7

0.6
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0.3

0.1

f
L

00- 0 1 2 3 4 5 6 v, 8 9 10

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

HIGH <7 <] s — S s G e N R
VOLTS Bl =Ll L RS =T 0D ST a0

LOW .
VOLTS A9 = [9Lb .
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SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

2.4 2010

D

Date:
Analyzer: Make: _HORIBA ‘Model: _PIR_2000 SN: 403019
Calibration by: Ca WW&F%
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BR300/ [% Instrument ID;_PRINCO
Temp: Lo% Instrument ID:_ TR
Cylinders:
1. # iégm& & A Concentration: 0 () 9% S0, Cyl. Press.: Haw psr

Certified by:_ L E LOMIBE Date: Q419 -04
2. # QO A20%9 Concentration:_/ 250 % SO, Cyl. Press.: [ Z 2 ps1
Date:_/~ 3~ 2002

Certified by: ALR LU T
3. # ALMO ¢ ! ’/i_{,) Concentration:__| "/ ’?Q % SO, Cyl. Press.: )10 Opsi
Certified by: C0OTT o2l Ay SSLS Date: O5=1541]
4 # NMO SUPNS  Concentration D0(s % SO, Cyl. Press.._ ) (O PSI
Certified by: Sg‘r o1 S PECLA L (1 S Date: (&5 - 1547
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.
# # S0O2 METER DVM METER DVM METER DVM
1 2
. ; O.00 || 000 | .00 |-D36 | 02D | ©.00 | . ax)
K, 1250 S0.0 | 500 [Llo |15k | S | . 5W
1770 || log | HOR | 2w |10
‘1 50 | 202 | 200 | Ro 2| 201
"o oo | .00 [opo | oo
05 = )24%' C._}{'{




SO, Linear Regression Results:

Y=MX+B o
Slope (M) - e OO 2 } Lé’

Y Intercept (B)=_»O0O 0 OO0
Correlation Coefficient(r) = _s - Y8905
p=_ AAYTT

0.9
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0.1

000 250 500 750 1000 1250 1500 1750 2000 2250

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

HIGH | - . -
VOLTS 70 = 7B L LTI00 = 50w

il

b PAT S

LOW — __ 5 i s s e
VOLTS W20 = w05 o . S0bb ST O T 090

2500
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ORSAT ANALYSIS DATA SHEET

DATE : S~ /(= (10D

Gas 1 2 3 AVE CONC TANK ID
€O | & B @) & LIRTIC 3A
|\ | & | & |5 | &

o | g | & | & 9

i 2.2 |4%790s

02 2o |nEW JlokBY
co 4.9p Exp. 10-31- Wl
CO. 21,/ cp Aol

- 20.9

B I.LID |exw Ls-zoip]
oz |2 |6 | bz | (w2 [ 17130
% |2 |63 | 63 | L23] L6325

Ol 20 |20 20 20 | .93

CO,

0,

CO
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"jAIR LIQUIDE |

CERTIFICATE OF ANALYSIS

Customer :Pacifice Rim Oxygen Service .
.O. Number :200159 Specification : CUSTOM CERTIFIED
Document # :23639406-1A Phase : GAS
fix/Lot # :SFS103795 Cyl. Size : 30AL Valve: CGA 590
Item Number : SFS103795 Pressure : 1667
J/alid Until 4 January, 2012 Volume 1120 SCF
m’"‘yhnder Nar;be,; 'v;dh06641
Actual Equipment Used
ns Concentration o Analytical Analyt. _ Calibration
Component _ MOLE Uncertainty Scale Inst. - Standard
~ NITROGEN Balance .  Balance 2
CARBON' ‘MONOXIDE, 8. 6 % - 8.63% 2 4620 PQ
OXYGEN 21 % 20.9% 2 4620 TB
CARBON DIOXIDE 2’-! % 1% 2 4620 PD
7001-30AL - ¢ S

T is mixture was certlfled by anatysm using one or more calibration standards prepared w:th scales

certified against weights:traceable to N.I.S.T.

’f nmentsi-

B\. +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

7

- )
"7 / _  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.

15700 Nelson Road South = Tukwila,

A-L WELDING PRODUCTS

Washington 98188

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

I

Certificale of Analysis

Customer; AL Welding Products

Product: 5% CO. 12.5% C02, 12.5% O2, balance Nitrogen
Grade: Certified Standard

Cylinder Number: 487905

Product Code; 2505COOXCDNTHC

Lot Number: K3171302

Mixture Analysis

Component Specification ' Concentration hnqlm'cg,; Method

Ouygen 12.5% ; 12,6%
02 . 12.5% 12.2%
COo 5.0% 4.9%
Nitrogen Balance Balance

K o
L}

11-01-07

CGA 590
Pressure: 1650 psig
Contents: 175 fi?

MTIGC-TCD
Varian

MTIGC-TCD
MTI GC-TCD

I certify the above refgren.ced cylinder was analyzed and found to contain the listed

concentrations.

i%mms M Chesser, Chemist

dl.ol-07

Date
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H‘RNALYTICAL INFORMATION

500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-4424700 i

CERTIFICATE OF ANALYSIS: Interference- Frea Multi-Componont EPA Protocol Gas

Customer Assay Laboratory o - Pro}oet No.: 03-34135-001 ﬂq
ENERGY & ENV MEASUREMENT £ PaO. No.. VEHBAL - e

SCOTT SPECIALTY GASES .
C/0 ED WADINGTON 500 WEAVER PARKRD ' - lu
3730 N. PELLEGRINO DR. LONGMONT,CO 80501 " °
TUCSON.AZ 85749 S4j

g This certification was performed according to EPA Traceabllity Protocol For Assay & Certification of Guaous Clllhrltlon Stlndlrdl.
Procedure #G1; September, 1993, ™
¢+ Cylinder Nimber: ALM052285 Certification Date: 4/21/97 - Enp. bm-

!‘ Cﬂlndar Pros!ure"" 1998 PSIG o o i B

2 CERTIFIED

campousu'r # CONCENTRATION
SULFUR DIOXIDE * 506 PPM

NFTHOGEN i BALANCE

i
L

f{ not u-mn cylindar pressure Is below 150 palg. - I | i

Analytical leeuncr I8 Incluslve of ususl known error sources which ot least Include pracision of the messurement mumu. #
. *Product certified as +/- 1% enelytical sccuracy ls directly tracesble to NIST atandards, R '51' 3
‘e Thli ﬁolﬁuul hab been certitled using corrected NIST SO2 standard values, per EPA guldance deted 7/24/88 and will not
REFERENCE STANDARD

TYPE/SBRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONEHT
;(ﬂ'rmwu " /27/98 ALMO59606 488.6 PPM . -. - BO2N2
Yo TEiE g .r'.-':.-,,
IHBTHUMEN‘I‘A‘I‘MN SR S
', INSTRUMENT/MODEL/SERIAL® LAST DATE CALIBRATED = e, ANALHIC'AL #ﬂmcum‘ s
Prm smamfazzomnssmzm ' 03/20/97 Vs seuu Enhanud rnn e oy
ﬂmwzea READINGS -
?_ ".?.'!N-'h‘!i!"'m (Z=Zero Gas R=Reference Gas T =Test Gas
;‘ : Fm pie ﬁrli ‘frlld Anslyals Second Triad Analysis
gl J'-‘g - it __ _.: M
.  SULFUR DIOXIDE ® + ki .
Dite: mah, Responss Unk: PPM Dete: 04/21/97  Response Unit: PPM emm-ulnund-mnu .__-;_ SRR
"_" 21s04849 - '.-'51-407 72 ‘T1=808,77 21=0.3241 A1=408.20 T1=808.43 10909890 s e
F Kb aans.7e " P ay.0201 72=008.00 A2=480.89 22410000 T22808.78 Constants! Y I-GM j
F:? $3e1.8428 {k,. ﬁ-aol 78 A3=488.89 ' 23=0.8340 T3=0808.74 Al =408.00 . |-1oooood " 0w 0.000000
% A ¢ 5080 Pem Avp, Concentration: sose  PeW . | pe0.000000 " hw0i000008 "




S0O2 concentration analysis

05/10/10
Vm(std) 1.500
mcf 1.004 dscf=
Hg 30.00
DH 0.12
temp 66 529 ppm =
ml BA ++ 1 77
Normality 0.0101 Run1 507
Run 2 915
Run3 507

Tank I.D. # ALMO52285
avg.




AIR 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

Volume 1144 SCF

. s . I S e e T e b L e T e

Valid Until

———

: 2 January, 2010

Sylinder Number: CC82089

L Requested Actual? Equipment Used
mf- |y L B Concentrations -Concen % Analytical Analyt.  Calibration
Com poner_;'i’.:_ g 5 MOLE Uncertainty Scale Inst. Standard
NITROGEN T “Bdlance P o
SULFUR DIOXIDE - - 1250 PPM 1250PPM.  +/-2% 4 4503 GL
6154-30AL :

This mixture was certified by ané!ysié using one or more calibration standards prepared with scales
ertified against weights traceable to N.I.S.T.

|Comments:

Dewpoint 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

6500 WEAVER PARK RD,LONGMONT,CO B0501 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.O. 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 certificatlon was performed according to EPA Traceability Protocol For Assay & Cartification of Gaseous Callbration Standards:

Procadure #G1; September, 1993,
Cylinder Number: ALM049127 Certification Date: 4/21/97 Exp. Date:  4/21/2000

Cylinder Prassure®®®; 1860 PSIG

CERTIFIED ‘
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®®
SULFUR DIOXIDE * 1,770 PPM 4+/- 1% NIST TRACEABLE
NITROGEN BALANCE

9% Dp not use when cylinder pressura Is below 150 psig,
“® Analytical accuracy Is Inclusive of usual known error sourcas which at least include precision of the massurement processes,

Product certifled as+/- 1% analytical accuracy Is directly traceable to NIST standerds.

° This Protocol has been certified using corrected NIST 502 standard values, per EPA guidance dated 7/24/96 and will not correlate with uncerrected Protocols.

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

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

INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR Bystem/8220/AAB9400261 . 03/20/97 Bcott Enhanced FTIR

ANALYZER READINGS

(Z=Zero Gas R =Reference Gas T =Test Gas r = Correlation Coefficlent)
First Trlad Analysls Second Trlad Analysis Callbration Curve

SULFUR DIOXIDE *

Date: 04/14/87  Responas Unit: PPM Date: 04/21/97  Response Unit: PPM Concentretion= A+ Bu+ Cx2 + Dxd + Exd
21=0.7210 A1 =3127.7 T1=1787.1 Z1=0.4020 R1=3125.8 T1=1770.2 1=0.959950 1898
A2=3131.7 22=4.8770 T2=1788.1 R2=3132.3 I2=0.8540 T2=1789.3 Constants: A=0.,00000
13=4.8770 Ti=1788.9 R3=3133.7 I1=4.9410 Ti=1770.9 RI=3134.9 B=1.00000 C=0.00000
Avyg. Conosntration: 1788, PPM Avg. Concenration: 1770. PPM D=0.00000 E=0.00000

Speoclel Notes: ~D m
- ANALYST: Vivpn

DEVON VONFELDT

3. pee © R[N



S02 concentration analysis

05/11/10
Vm(std) 1.500
mcf 1.004 dscf=
Hg 30.00
DH 0.12
temp 66 529 ppm =
ml BA ++ 621
Normality 0.0101 Run1 1775
Run 2 1758
Run3 1778

Tank I.D. # ALMO49127
avg.




of Analysis

ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYLENE 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 spec;ﬁcatlons for this product.
The following are the actual analytical results obtained:

TESTS ACTUAL ANALYSIS

Assay 99.9%
Color 5 APHA
Description : Clear, Colorless Liquid
Free Halogens Pass Test
Identification Pass Test
Fluorescence Background (as Quinine Sulfate) Not more than 1 ppb
Certified for EPA Test #1625 Pass Test
Pesticide Residue Analysis (as Heptachlor Epoxide) Not more than 10ng/1
. Density (g/ml) at 250C 1.3149.,

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 (HpO) 0.008%
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Keithley Instruments, Inc.
KE‘TH LEY 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.
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James A. Crane
Metrology Services

PA-214 Rev. E
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JOTUL

July 26, 2010

Mr. Chip Wadington

Lokee Testing Laboratory
13235 Prairie Circle East
Sumner, Washington 98390

Dear Mr. Wadington,
The following is a guideline for adjusting the air control of the Jgtul F50 TL in order to
achieve burn rates in the appropriate categories. The blower speed for each test category

is also indicated.

The primary air is operated by a single control located below the ash lip at front center of
the stove.

The secondary air is controlled through an opening located at the center rear bottom of
the stove. Secondary air is a non-adjustable fixed opening size.

Air Control Blower Setting
Burn Rate Primary Blower Speed / Time on
Low (Min. dry kg/hr) 9/32” open Low / On at 30 minutes

Med. Low (< 1.25 dry kg/hr)  3/8” open  Low / On at 30 minutes
Med. High (1.25-1.90 dry kg/hr) 5/8” open Low /On at 30 minutes
High (Max dry kg/hr) Max. open  High / Entire test

Air and blower setting information contained in the operation manual will be presented in
a way as to be representative of the information contained above.

Sincerely,

Roger W. Purinton

Product Development Manager
Jotul North America

55 Hutcherson Drive

Gorham, Maine 04038






5.0 Operation

Please read the following section before building the
first fire in your new Jgtul F 50 TL.

5.1 Use Solid Wood Fuel Only

This stove is designed to burn natural wood only. Wood
that has been air-dried for a period of 6 to 14 months
will provide the cleanest, most efficient heat.

Do not burn:

« Coal = Treated or painted wood

+ Garbage « Chemical Chimney cleaners
+ Cardboard « Colored paper

« Solvents + Any synthetic fuel or logs

« Driftwood -« Laminated wood

The burning of any of these materials can result in the
release of toxic fumes. Never use gasoline, gasoline-type
lantern fuel, kerosene, charcoal lighter fluid, or similar
liquids to start or “freshen-up” the fire. Always keep
such liquids away from the heater at all times.

Important: Never build or allow the fire to rest directly
on the glass panel. Try to keep the logs spaced at least
one inch from the glass to allow for proper air flow over
the glass and within the firebox.

5.2 How your Jotul F 50 TL works

Modern, non-catalytic wood stoves burn fuel efficiently
by the precise control and delivery of primary and
secondary air to the fire.

Primary Air is drawn into a front inlet in the stove
bottom and directed through a regulator shutter under
the front door before entering the lower fire chamber.
Additional primary air is directed to the top of the front
door to act as an air wash which prevents extreme soot
build-up on the glass panel. The amount of primary air
available to the fire determines the intensity of heat
output and rate of fuel combustion; the greater the
amount of air, the greater the heat output, the faster
the wood burns,

Additional air is separately directed into the top of

the fire chamber to support combustion of exhaust
gasses before passing out of the stove. This unregulated
Secondary Air enters through an inlet in the rear of the
stove bottom and is heated as it passes through the
rear of the stove into a two-tiered manifold at the top
of the firechamber. Additional secondary air is directed
through a stainless steel tube built into the baffle plate
hinge. Volatile gases, released unburned from the fuel
bed, rise to the baffle where they are turbulently mixed
with the hot, fresh oxygen. Secondary combustion then
occurs before the gases pass into the heat exchange
chamber.

See fig.16.
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WARNING

THE FIRE.

NEVER ALLOW THE FIRE TO REST DIRECTLY ON
THE GLASS. KEEP THE LOGS SPACED AT LEAST
ONE INCH FROM THE GLASS TO ALLOW FOR
PROPER AIR FLOW WITHIN THE STOVE. AVOID
STRIKING THE GLASS WITH LOGS.

OPERATE THIS STOVE ONLY WITH THE FRONT
DOOR AND ASH DOOR FULLY CLOSED.
OPERATION WITH THE DOOR PARTIALLY OPEN
MAY RESULT IN OVER-FIRING. IF THE DOOR IS
LEFT PARTIALY OPEN, GAS AND FLAME MAY BE
DRAWN OUT OF THE STOVE CREATING SAFETY
RISKS FROM BOTH FIRE AND SMOKE.

ALWAYS WEAR STOVE GLOVES WHILE TENDING

JM Exhaust

Secondary Air

ﬂ Primary Air

Figure 16. Combustion air paths

5.3 Air Control / Blower Settings

Use the following guide for best performance.

Burn Rate Air Control Setting Blower Speed

Min. Low Min. Open
Med. Low 3/8” Open
Med. High 3/4" Open
High Max. Open

/o
/|

Low / On at 30 min.
Low / On at 30 min.
Low / On at 30 min.
High / On

34" |-~
:‘3!8"1— |
Vs

Minimum /
Medium ;
Medium
Low High

Figure 17. Air Control Settings

"

AN
Maximum



5.4 Controlling the Fire

Combustion intensity is controlled by the position of an
air shutter located under the front door. You adjust its
position using the handle located under the ash lip. Slide
the handle to the left to decrease air to the fire. Sliding it
to the right increases air delivery and consequently, fire
intensity. See fig.17. The shutter regulates and directs
primary air to the front of the burn chamber. Push it to
the right to allow maximum air to support combustion.
It should be fully open when first starting or rekindling a
fire, or when greater heat output is desired.

5.5 Top Loading

You will want to take advantage of the convenience

of adding logs to a burning fire through the top of
your stove. The hinged heat exchanger baffle must be
in the open position in order to add wood to the fire
through the top of the stove. When the side handle is
in a horizontal position, the baffle is also in a horizontal
position - Closed. Swing the handle down into a vertical
position to open the baffle. See section 5.7 for more
details.

5.6 Break-In Procedure

Although your Jgtul F 50 TLis constructed of welded, 1/4”
steel plate, it also incorporates cast iron components.
This material requires the stove to be"broken-in”
gradually so that heat expansion does not occur too
quickly and cause damage. The following steps describe
the proper break-in procedure for your stove. Use a
magnetic stove-top thermometer to monitor stove
temperature, placed directly on the cook plate.

Set the Primary Air Shutter fully open, all the way to the

right. '

1. Light a small fire of newspaper and kindling at the
front of the stove. Gradually add small pieces of
wood, but only allow the stove to reach a maximum
surface temperature of 200°F (93° C). Continue
burning at this low rate for approximately 1 hour.

2. Allow the stove to cool to room temperature.

3. Light a second fire, allowing the stove to reach a
maximum temperature of 300°F (149°C) for 1 hour.

4. Cool the stove to room temperature.

5. Light a third fire and gradually allow the stove to
reach a surface temperature of 400°F (204°C)

6. Cool the stove to room temperature.This completes
the “break-in” procedure.

Note: If the temperature exceeds the limit during any

break-in fire, move the Air Shutter all the way to the left

to shut off the air supply completely. It is normal that

the stovetop temperature will continue to climb until

the fuel burns down somewhat. Once the fire is out and

the stove has cooled to room temperature, continue

the break-in procedure. Never attempt to reduce the

temperature by removing burning logs from the fire.

Breal-in Odors: It is normal for a newly painted stove

to emit odor and smoke during the first few fires. This

is caused by curing of the high temperature paint and
will diminish with each fire. Open a window or door to
provide additional ventilation to alleviate this condition.

5.7 Starting and Maintaining a Fire

Burn only solid wood directly on the bottom grate of the
stove. Do not elevate the fire in any way.

1. With the Primary Air Shutter in the full open position
(to the right), start with several sheets of crumpled
newspaper placed directly on the grate. On top of
the newspaper, place several pieces of small dry
kindling * (1” - 2” in diameter or less) with two to
three larger logs (approx.3”to 4” in diameter) on top.

2. Light the fire and close the door. Allow the chimney
to warm and establish a strong draft. Slowly build
the fire by adding larger and larger logs. Be sure
to follow the break-in procedure (Sect. 5.5) before
creating a hot fire that might damage the stove.

. Once the stove has reached a surface temperature
range of between 400° and 600°, (204°C -316°C),
adjust the primary air control lever as appropriate to
generate the desired heat output and burn time.

With time and experience, you will soon become
acquainted with the operating characteristics of your
particular installation.

We recommend use of a magnetic stovetop
thermometer to monitor the surface temperature of the
stove. The optimum surface temperature range for the
most efficient burn is between 400° and 600° (204°C
-316°C).

You can also monitor stove performance through the
window. Peak combustion efficiency occurs when
exhaust gas is burned at the baffle in the top of the
firebox. This is apparent as rolling yellow-orange flames
appearing at the secondary air ports in the underside of
the baffle plate and forward tube. At this stage, little or
no smoke will be visible exiting the chimney.

WARNING:

NEVER OVER-FIRE THE STOVE. IF ANY PART

OF THE STOVE OR CHIMNEY GLOWS, YOU ARE
OVER-FIRING. A HOUSE FIRE OR SERIOUS
DAMAGE TO THE STOVE OR CHIMNEY COULD
RESULT. IF THIS CONDITION OCCURS, IMMEDI-
ATELY CLOSE THE AIR CONTROL.
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5.8 Adding Fuel

Follow this procedure when reloading the stove while it
is still hot and a bed of hot embers still exists:

+  Always wear gloves when tending to the stove.

« Adjust the Primary Air Shutter Lever to the fully
open position and open the baffle plate. Wait a few
seconds to re-establish strong draft before opening
the load door. This will allow fresh air to flush the
firebox and prevent smoke escaping when either the
front or top door is opened.

«  Open the Baffle and Top Door,
Or,
Open the Front Door.

+ Use a stove tool or poker to evenly distribute the hot
embers around the firebox.

+ Load the fuel, usually with smaller logs first.

+ Close the Front Door, being sure to latch the door
tightly.
Or,
Close the Baffle and then the Top Load Door. The
baffle will also automatically close when the top
plate is set back down.

+  Wait 5-10 minutes before setting the air controls for
the desired heat output and burn time.
(If you have at least a 2” thick ember bed when
reloading, it may be possible to close the door and
immediately adjust the air control setting).

» Set the Air Shutter on the door for the desired heat
output.

5.9 Open Door Fire-viewing

Warning: This stove should be operated with the door
either fully open with optional Spark Screen in place or
with the door fully closed. If the door is left partly open,
there is risk of overfiring. Also, gas and flame may be
drawn out of the fireplace stove opening, creating risks
from both fire and smoke.

Be aware that when operating with the door open, there
exists the possibility of generating carbon monoxide

by some fuels (e.g. charcoal), and the hazards of carbon
monoxide. Be sure adequate fresh air and ventilation is
available to the stove.
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5.10 Creosote Formation and the
Need for Removal

When wood is burned slowly, it produces tar and other
vapors that combine with moisture to form creosote.
Creosote vapors condense in the relatively cool chimney

flue, and creosote residue accumulates on the flue lining.

When ignited, this creosote fuels an extremely hot fire.

The chimney connector and chimney flue should be
inspected at least twice monthly during the heating
season to determine if creosote buildup has occurred.
If creosote has accumulated, it should be removed to
reduce the chance of a chimney fire.

In the event that creosote ignites in the flue, the
resulting fire is often accompanied by a roaring noise
and crackling sound as flakes of burning creosote break
loose. If you suspect you are having a chimney fire,
immediately close the air controls and make sure the
door is closed securely. Call the fire department and have
everyone leave the house.

Do not attempt to extinguish the fire. Opening the door
will only supply additional oxygen and intensify the

fire. When the fire in the flue has subsided, resist the
temptation to open the door to check on the fire. The fire
may have suffocated, but could re-ignite with a supply of
fresh air. After a chimney fire, do not use the stove until
the chimney connector and flue have been cleaned and
inspected to ensure no damage has been sustained.

See Section 6.6 of this manual regarding chimney
cleaning.

5.1 Ash Removal

Ashes will drop through the bottom grate into the
internal ash pan during normal operation. Empty the
ash pan periodically, depending on how frequently
the stove is used. Avoid letting the ash accumulation
to spill over the pan and into the pan housing.

Always wear safety gloves when handling the ashes.

Ashes should only be placed in a metal container
equipped with a tight sealing lid. The container should
be placed on a noncombustible floor or on the ground,
well away from all combustible materials, pending final
disposal. If the ashes are disposed of by burial in soil or
otherwise locally dispersed, they should be kept in the
closed container until all cinders have thoroughly cooled.
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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.)

P11 The moisture meter readings are corrected as discussed above,



P. 12 The gas concentrations shown for each gas monitored (CO;, O, CO and S0Oy) 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* mef * Pw+£
13.6

Vingstay = T

Volume of Water:

Vilsa) = (0.04707)(m! H0)

Moisture Content:

-— __.L *
- (vw+vm(m)) 100

Dry Burn Rate:

Br:(Wm-(th*%HzO) « 60
2.2046 0



Where:

Carbon Balance (Ny):

KsNc
Nt =
(YCO:+ YCO+ YHC)

Stack Flow Rate (Qgq4):
Qu = Ks4NBr
Particulate Concentration (Cy):
5 - Ma
Vin(std)
Particulate Emission Rate (E):
E = CsQu
Proportional Rate Variation (Pr):
- 6 Si * Vmisia) 100

1 02?-1 [Si* Vimigsia)|

Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cg = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscm (g/dscf).
B Particulate Emission Rate, g/hr.

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

Ky= 1.0 1t/1b (English)
1000 g/kg (metric)
Ky = 0.02406 dsm3/g-mole(metric)

384.8 dscf/lb-mole (English)



]

Tm
Tstd =
Vm =

Vm(std) =

Vw(std) =

Yco=
Yco2=

YHC =

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/1b), 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 "ith" 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 CO; (dry).
Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters
=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters
Total sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.



MS5H PARTICULATE SAMPLING TRAIN

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.

Filter Holder

A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.

Filters

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

Front Half Filter Heater

A box containing a fan for air circulation and a cone heater. The temperature in the box is
monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F.

Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder

Same as front half 3" or 4" filter.

Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler

whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu ft +1.0%

Temperatures are monitored using two type K thermocouples.






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

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

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port
is sealed with high temperature silicone sealant.
3. Liquid Seal
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made
of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.

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

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



Capacity: 1000 Ib.
Resolution: 10.1 Ib.
Accuracy: 10.1%
Fuel Balance Scale
LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area

LoKee stores the fuel in a humidity and temperature regulated room.
Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.
The primary meter is:

Manufacturer:  Delmhorst Instrument Co.

Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: +0.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point +2.0%

Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and

Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block. _
Electrode and Pin Type: 26-E probe and #496 insulated pins

The backup moisture meter:
Manufacturer: 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% +0.5%
12-20% +1.0%

20%-saturation point +2.0%

Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.



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

Temperature Monitors

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

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

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

temperature are sealed at the point of entry with sealant.

10. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

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

Manufacturer: Dwyer

Model: 480 Vaneometer/SN S 222 D

Range: 0-400 FPM

Accuracy: +5% of full scale from 0-1 FPM
12, Humidity Gauge

Manufacturer: Bacharach

Model: SAC

Type: Sling Psychrometer

Range: Wet Bulb: 30-110 °F

Dry Bulb: 30-110 °F

Resolution: +1°F

Accuracy: 41 °F
13. Barometer

Manufacturer: Princo Instruments, Inc,

Model: NOVA 469



Type: Mercury Barometer

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

manufacturer's written operating instructions.

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

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO; injection rotameter (Tr), pressure
(inches HpO) at the SO, injection rotameter (Pr), SOy injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO5), 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

9 Calibration Gases _
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in M5H. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from

the cylinders.

3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration
gases from the cylinders is connected to the probe with a short piece of rubber tubing.

4, Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a M5H train. It contains the

following components:
SS probe
Glass 4" MS5H 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 CO, analyzer is also a NDIR and is operated in exactly the same manner as the CO
analyzer. The range of the CO; analyzer is 0-25.0% CO,;.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

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

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

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

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

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

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

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

Turn off the pump.



10.
11
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.
23.
24.

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 each 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

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

Record data as follows:

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

b. Record the combustion gas (COp, Oy and CO) analyzer data and the SOy
analyzer data on Data Sheet #12.

c. Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

-

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

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing.
Turn off the pump.
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11.
12.
13.
14.

15.

16.
17.

Open the bypass valve on the pump.

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

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

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

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

Turn off the zero gas at the cylinder.

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

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

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

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

Turn off the span gas at the cylinder.

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

Determination of the Combustion Gas Train's Response Time

L

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

Leak check the combustion gas (CEM) analyzer train.

a.

b. Zero the CO analyzer using ambient air.

c. Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

e Sample flue gas until a stable reading is obtained.

f; Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

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

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's output equals zero (0.000 v).

i. Repeat steps d-h 2 or 3 times to verify results.



E.

Zero % Difference =

Span Act % Difference =

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)

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.

TRACER GAS (SO,) EQUIPMENT

S0, 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.
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.
Temperature

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

Injection Gas

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



10.
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Calibration Gases
LoKee uses vendor certified calibration gases with traceability established in accordance with

EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.
Sample Probe
3/8" SS tubing inserted at 13.5 +0.5 feet above the platform scale. No obstructions are in the
stack between the injection and sample probes.
Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube
furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F £25 °F.
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
SO, Analyzer
Horiba, PIR 2000/SN 403019
Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SO at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

Pretest Preparation and Checks and Audit Procedures
1. Clean the probe with a brush. After cleaning, seal the end of the probe.
Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe

Immediately Prior To Running A Test Or Conducting A Leak Check.

2. Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.

3. Remove all water and clean the impingers,

4. Change the filter.



5. Turn on the pump.

6. Perform a leak check on the entire tracer gas train. This is done by placing the SO)
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

1. 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.

L1 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 50
injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO7.

3 Using the rotameter's current calibration, adjust the SOy flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the SO analyzer

so that it remains at 1.5 SCFH.
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Monitor the SOy 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 w oA W

10.
11.
12.
13.
14.

135;

16.
17.

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

Plug the end of the probe.

Perform a leak check.

Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

Bypass the pump.

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

Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO, analyzer is 1.5 SCFH.

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheet #15.
Turn off zero gas at the cylinder.

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

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

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

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

Turn off the span gas at the cylinder.

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

Determination of Tracer Gas Train's Response Time

1.
2

3.

Zero and calibrate the SO analyzer.
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and SOy concentrations in the

ranges normally encountered during wood stove testing.

11



8.

Sample flue gas with SO, concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn
so that the SO, concentrations are as stable as possible.

Remove the probe from the stack, noting the exact SOy concentration as measured by
the DVM and starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO levels begin to decline.

Continue observing the stop watch and DVM. Record the time when the SO analyzer's
output equals zero (0.000 v.).

Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (SO) Analyzer

1.

Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.
Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

Calculate the + concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

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

Zero % Difference =

Span Act % Difference =

Act Conc (% or ppm) - Std Conc (% or ppm) , 4B
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 (MSH) 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.

12



Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #'s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

A.

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotten
areas.

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap seams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A,

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to
5-inches in length.

Take a moisture reading from the top, bottom and side of the piece. Record readings on Data
Sheet #11. Determine the % moisture on a wet and dry basis,

Weight the piece on a balance.

Take measurements of width, depth and length at the four corners with a micrometer. Determine
the volume of the piece. (Length x width x depth = Volume in cubic centimeters)

Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,

Reweigh the piece on the balance.

13



G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - Joipd W?lght *100
wet weight
H. Calculate the density.
Dlenstiy tafioc) = 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.

G Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.
Close door.

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 hour
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.
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