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Unit name and model number: F370
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: 8/7/2008 Aged:8/29-9/2/2008 Dates Tested: 10/1-6/2008

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

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

Team Members: Chip Wadington

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
F370

vii
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AGING DATA SHEET

UNIT: __ <Sobd! X0 DATE: 8-1% o)
Hr # | DATE | TIME | TEMP g}:mp Hr# | DATE | TIME | TEMP | TEMP
~Topq 2 1 2

1 |%248)035 | L1 | 260 | |26

2 1 (251 34 [ Y 27

3 N (225 | 4al | 2S¢ 28

4 [R-30-6hl 4150 | 510 | 23% 29

5 |/ 1280 | 34o | 2L% 30

6 v 350 |'ss3 | 212 31

7 ) 1430 | 349X 92 32

8 ) 550l D (190 33

9 R3[| 11y | 306 | 283 34

10 1 lars | 528 | 213 35

11 | 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 | 46

22 47

23 48

24 49

25 50

COMMENTS:




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

September 30, 2008

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

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

Jotul North America:
Model:F370

If you have any questions please feel free to call.

Smcerely,

Cly z,)uéwﬁ

Chip Wadmgton
Owner



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

September 30, 2008

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

On September 30, 2008 at 1:20 pm PST, Irvin Keefer waived the 30 day intent ‘
to certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:

Jotul North America :
Model F370

If you have any questions please feel free to call.

Sincerely, :

J : ‘ , IR
Chip Wadington |
Owner
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F370
Stove Type> 1=cat,
2=noncat, 3=pellet: 2
Laboratory Name: LoKee Testing
Laboratory Contact: CHIP WADINGTON
Telephone no.: 360-897-9685
Test Dates: 10/1-6/2008
Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Witd Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 2.58
2 0.91 2.86 10973
1 1.05 3.84 : 12661
4 1.29 215 15555
3 2.41 1.91 29048
|
|
| 4
| | _ o
. | ;’ A i
| 35
| .'j i
E ;
& 3t
5 ¥ \
© \
(]
S
8 25 - \
i .
II‘\\
' | ~— P
i 2 — T i [
| | !
[ 15 :
| 0.5 1 15 2 25 |

Dry Burn Rate (ka/hr)
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{ ./
TABLE 1 -—- RAW DATA
CLIENT : Jotul TEST No. : 3
MODEL.: F370 DATE: 03-Oct-2008
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CcO coO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 273.000 0.150 79 0.01 6.00 275

5 274.500 0.130 80 0.09 16.10 300

10 275.915 0.080 80 0.07 156.30 375

15 277.047 0.080 82 0.09 14.50 375

20 278.188 0.110 82 0.05 14.70 320

25 279.504 0.150 82 0.11 11.40 275

30 281.059 0.150 82 0.04 8.70 275

35 282.614 0.180 82 0.05 5.30 250

40 284.324 0.180 82 0.08 5.10 250

45 286.034 0.180 82 0.14 5.20 250

50 287.744 0.180 82 0.18 5.00 250

55 289.454 0.180 82 0.23 5.00 250

60 291.164 0.180 82 0.21 4.80 250

65 292.881 0.180 83 0.23 4.10 250

70 294.597 0.180 83 0.25 3.90 250

75 296.314 0.220 83 0.29 3.60 225

80 298.221 0.220 83 0.28 3.30 225

85 300.128 0.220 83 0.29 3.00 225



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 3

MODEL.: F370 DATE 03-Oct-2008

METER CAL. Wt. WOOD

FACTOR (Y) -—----- 0.94 BURNED(LB ----- - 9.2 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ------ 29.66 in Hg MOISTURE 9 ------ 18.234 %
LEAK RATE Wt. PART.

POST (Lp) --—-—- 0.000 cfm COLLECTED -—-—-- 0.0487 g
WATER METER

VOL. (V1g)  ~=-e- 60.8 Mi VOLUME Vm -—---- 27.128 mcf
TEST HC MOLE

TIME (MIN)  ---—-- 85 min FRACTION  --—----- 0.0132



TABLE 3 —FIELD DATA AVERAGES
TEST No. 3

CLIENT : Jotul
MODEL: F370 DATE:  03-Oct-2008
O el o o o ol el ol i sl
AVG DELTA AVG PRCNT

H — 0.16 in H2O co s 0.15
AVG METER AVG PRCNT
TEMP. Tm - 82 deg F co2 —— 7.50

AVG PPM AVG BAL

S02 271 PPM COo2/CO — 50.19




TABLE 4 — CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL.: F370 DATE 03-Oct-2008
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 24.65 dscf FLOW Qsd = - 967.447  dscf/Hr
&
16.12 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) —-- 2.862 scf CONCTRT.C s ------ 0.0020 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws e 10.40 % RATE E B 1.91 g/Hr
BURN MOLES OF GAS
RATE BR P 2.41 Kg/Hr PER Lb WOOD Nt -— 0.47 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE =~ =eeeee- 48.42 glHr RATE - 0.79 g/Kgdry
& fuel

20.10 g/Kgdry
fuel



TABLE 5 -——-- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 3
MODEL: F370 DATE: 03-Oct-2008
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE

5 376.4 97 100

10 387.0 100

15 386.2 100

20 388.6 100

25 388.4 100

30 388.4 100

35 388.4 100

40 388.3 100

45 388.3 100

50 388.3 100

55 388.3 100

60 388.3 100

65 389.5 100

70 389.0 100

75 389.2 100

80 389.1 100

85 389.1 100



: COMPUTER INPUT DATA SHEET #1
Client: Tobl North JQMU‘I 7
Address: 88 H U"f gbef SN

Gorham, ME 09039

Phone: jsoo-”lam S92 Fax: _20F D/ = LL23 7y,

RunNo.. .2 Date of Test: l D 3 - 200 % Burn Rate;___2b 40 Ci

Model Nos____ E 2 A7)0 COmin  [Cmin-1.25 []fan

Stove Type: [ ] Cat ENon cat  []Pellet [11.25-1.0 [max [Jinsert

: or: JA40 . Ppost Leak Rate:_ Q1 DO cfm Time:_<%S _ min.

o Gaabé{%e:o\gg ?sfmta%rt#;) (.000) (Data Sheet #2) (000) (Data Sheet#2)

Dry Gas Meter Volume: &7. [ ?_% cf
(00.000) (Data Sheet#2) - : o

Stack Flow: )2 9 4C1 ~_dsefm AH___ ‘L_/q —_in. H,0O

: (00.000) (Data Sheet #2) _ (.000) (Data shgqt #2) -

Maximum Vac.: Q O ' Barometric Pressure: 10‘ ! (oLP : in. Hg

" (0.0) (Data Sheet#2) \ _ (00.00) (Data Sheet #2)

H20 Captured: L0, ¥ | g
(00.0) (Data Sheet#3) . - _

Front Half Catch % Of Total: ‘-{l-f. Y %  Total Particulate Catch:___# oM (57' g !
(00.0) (Data Sheet #6) . (0.0000) (Data Sheet #8)

Flue Gas Moisture: -l 255 | %

~ (00.000) (Data Sheet #7) B

Particulate Emission:__ . 0308 e : gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 47\ ®, % RH Ambient Moisture: ia 15 % H,O
(00.0) (Data Sheet #8) : (0.00) (Data Sheet #8)

" Preburn Fuel Wt.: éé Ibs. Coal Bed Wt: o0:O  Ibs. Test Fuel Wt.: EI 7 Ibs.
' (00.0) (Data Sheet #8) (00.0) (Data sheet #8) ~+(00.0) (Data sheet #8)
Heat Output (EPA Default): 270498.2 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 13,71 Llﬁ % Pretest Fuel % Moisture (wet): J 4‘!3 %
(00.000) (Data Sheet #10) (00.000)  (Data Sheet #10)

Test Fuel % Moisture (dry): 2.2- 300 % Test Fuel % Moisture (wet): (9 . 2 3 E{ %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) _

Fuel Higher Heating Value (dry): BTU/Ib.
(0090) (Data Sheet #11) ;

Stack Static Pressure: "O LZ in. H0

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

Average Ambient Temperature: 7(f °F Stove Temperature Change: —50, 5 °F
(00) (Data Sheet #14) : .(+/-000.0) (Data Sheet #14)

Tostaurt = JDSO | ymeter Termp = 547

Tt € = UGS



METER BOX DATA SHEET PAGE # 2

uNIT: _ ool

¥3170

RUN:

3

Page:

1ofl

Meter Box.__S H
Leak checks: _/5 _" Hg
_ /5 "Hg

Inject 02 @ 100 cc/min.

Y Factor: YO

@_s 02 cfm
@292 cfm

pate: JO- 3 -ZcDB
"Hg @ i
" Hg @ cfm

Nozzle: Probe @ 3/8" od

Initial Volume:__f+ SQO

ROTO: PRESS: , [ & SAMPLING RATIO:  ¢f] &4 BP: 24, L,

METER ~ SAMPLE STACK | DELTA [METER| SO2 |ROTO[PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM TEMP | VACC
| % [1050|R73.000 szt s |79 |ang | M (20
51 55|04 500 — [y 2 12 300 [R0 |26
© 1005 .15 | X695 [9.00 [.08] %0 335 |30 |20
B os [277 047 [ 202,093 9,143 | c0& [ B2 375 | B2 |aD
(2o 209 8% (208 18K [fos4A 1] | BT [3257]% |20
% ¢ [04.507 | 219,50 Ve 15 | B2 |31 | 8220
0 o5 281,059 (2310591241 IS | 82 |05 | €2 |20
B 25282068 [ 282 WY [13. Y[ 1% | BZ |285192 [2.0
O 35]agd 324 284 3 13,y | % |82 |50 |32 [0
B 35[28L. A [B86.03¢ 13,710 | 13 | B2 |20 B2]2-0
01 1o 2379 [0, 144 3.4 | 18 | B2 |2ASo| 2|20
55| g5 [ 259 95 |84, 95 [ 1d [ 18 [ 32 [250[]2[30
ROTO PRESS: ilﬂ TOTALS:\,__\\,’-S%’ lns q—r] BP.: Zﬁ (0(0
©l)sol2a Lt (2910 1Ly |13.689| 18 |83 |25 83|20
% | 55[192. %) [Z2.38] |13.08%] (¥ |F3 259|383 |20
M 12a5[294. 532294 593 [ 13,89 | 18 | 3> (250|333 |20
B s 290,314 [A031Y | s, 210 [ .22 [$3 [22s (€3 20
80| p|R48.2Z2 | N8 . z2l| /s U0 | .22 S5 | 22582 | 2p
:: 15 1300, 128 200,128 [ 15 o | 22 [ 8D [ 2253 20
55 %L_o.kﬁq [ 20 ] )
100
105
110
" 1915

TOTALS: 9.33; 078 295 A MAX VAGC = Q O

TOTALCuFt [ 7,126, TOTALS 17,449 |4 [ SY2 AVG. BP: 29l

<



PARTICULATE CATCH / MOISTURE DATA SHEET #3

onir:_E 310 RUN: 3 pate, /0~ 3-08
SCALE | _ WEIGHT
SCALE CHECK| LEVEL ZEROED 20509 | SO
INITIAL : '\/ - 36, 59009 5‘!& %
FINAL : V |885.09 % 5,0
| imPiNGER #1 #2 #3 #4
FINAL WT (338 S/Y.TF  [485.C 854.1
INITIAL WT LoLS ce3 v | 4%43 | K217
NET WT GRAMS G - J. | 2o 4
TOTAL CATCH: (0019 GRAMS H20
FRQNT HALF
| BEAKER # |10
FILTER # |S3T DESC. ACETONE
FNALWTg |+ LT7HS FnaLwTg |36 T LLT
nmaLwT g | (059 NmALWT g | 967100
NETWTg |- 0159 NETWTg | . 00(F
voL.DEsC.m| 50D

BACK HALF |
FILTER # 1520
FnaLwTg |2 G GO
INTIALWT g | « 3520
NETWTg | OV 4O
BEAKER# | _ 1071 03 109 - | IO
DESC. ACETONE | METHCHLOR | H,0 H,0
FINALWT g 101, 33570 | 104 503 |25 » Y13 [104. 0I30
NmALWT g |07 3 (0 940.8] 98, LA | 104 O3 /—%
NET WT g D7 0035 . 005 | w’-!(a\@f\ _
voL.DESCmi] 25 75 ) 7_5 125 \| 250 '

- = 7




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : q "é- - 2""5 Time: _[100Q By : %)
Manufacturer S& S Grade : # 25 Glass FrontSize: 11cm Lot No.: 13 9 0_3
' Back Size: 8.2cm_ Lot No.:
oate:G-8- 208 |oy: AV |pate. 11199 jay: AV parte: BY:
FILTER FIRST SECOND THIRD
## WEIGHT TIME WEIGHT TIME WEIGHT TIME
151F | 0.6G12 093 | 0.66/0 0ol |~
152F | 0.66 00 0940 | 0. 6600 /007 |V .
153F | 0.65972 094( | §. 6541 1004 |"F310 R-3
154F |0. 660G otz | 0. 660S [0S |
155F . | 0. G613 0943 | 0. GG 1D 100G |v
156F |0.-6603 094y | 0. (60| 003 |~
157F | 0.603) 09us | 0.6635] J06% |~
158F |0 (67 06 | O« GlH| /004 |~
159F |0.6670 0} | 0- 6b % Joio |~
160F [0-6593 0948 | 0.6594 ol |/
151B | 0.36 4| 0545 | 07364 o2 |/
152B | 0. 3603 0450 | 0-360% 161% |~
153B | 0. 3621 095¢ | 0-%70 joy | F30 £-3
154B |0. 36 0% 09s2 | 0.-360q | 03 |~
155B | 0. 3625 0952 | 0- 1S 06 |~
156B [0 3649 09SY | 0-%, Y% 01} |~
157B [0-35 96 0999 | 0. 3596 0% |7
158B | 0- 36 YO 0956 | 0.3639 . [loig |7
159B |0-36 30 095 | 0.3¢<29 lo2o |7
160B |0-3b4Y 0958 | 0-36 Y3 lot| |~
Checked by: ‘Q_gaoﬁ%m-\ Date: 910~ 0 Time:_(0G5
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH
LR e




Into Dessicator:

BEAKER TARE WEIGHTS DATA SHEET #4-2

Date : |~ 23 1008

Time : Z By : % LD

pATE: |31 0% BYUAN IDATEQ_-ID_%__ BY: _Céﬁ_ |DATE: BY:
BEAKER - FIRST SECOND THIRD
# WEIGHT _ TIME WEIGHT TIME WEIGHT TIME
101 |95.54 2| ok 195 59 13 |/536 |~
102_[96.3700 | 1ol [9L. 3,9 [/s37]”7
103 [102.3542 [ 199) Lot 3540 [/S34 |7
104 |10, 20U | (a0t |10k, 2059 [1539 |-
105 (157, b1} wa-l )01, ol |/590 |~
106 |19L, 1103 Hlo BL. 100 [159) |«
107 _|j91. 31z [ a1l [152.340% |[s92 |7~
108 1o, 443 | 1412 [ 04,9903 [ISYD| ~Z F3I X
109 [9%,3w52 | 1413 [A8. %3 [1599 |7
110 [joq. 013 [ 191 [lot, vizy [i1s4s |/
111 (47, 24720 [@s 192 9is 1IN 6 | -~
112104, 4%w3 | 1AL o4, 58SY  |/$47] |~
113 oL, Yo \% | a0 [ 0w 991y | 1s4s |-
14 |1oL, 192 | (@S [10L, 1420 IsH9 |
115 1oL, 180 1914 [106,511s [ 1SSV -
116 \0S.9433L [Wlo |05 9328 [)1sS2 |~
117|165, %37 |1y [\3, %872 [|18S3[° °
118 [j0, Is7% [¥927 107, 1523 [1ssY |~
119 [10S. S0 19 11y [105, sbid |I1SSES|”
120 [juke, 0% 00 | 1S |Ipl, 0R9% | /sSk] -
121 iDL, B0 |92 |10b.3LS [I1597 |-
122 |)ygl, 0%\« 427 101, oY 1558 |~
123 106 LS 17 [ aad 1108, uS)I2 | Jbewo |”
124 flob, 204 \ [ #1373 |Job, 208 | (ol |7
125 [101.7520 | Bl io). 55 | juel |-
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY wB DB | % RH
IAavey | 1aos |t~ | | 7Y | S [Checkedby: g ;
el | 1630 C,% N\ | 2[4y [pate: ;_z-/golév
.~ _ Time: /IS5




oL g
6 bh oL o | Svoi | ga-2-al 4
8 Wb 1 SC ok oLl | 0Le/ €
L st | L XY | 99-9]] ¢
9 % e QO | T¥S/ | 8ok L
uoIsseg UOISS3S
HY% aa Ag awnj Sjeq | Bulybiopn H% aa Ag own | djled | bumbom
SNOLLIONO? TVANIWNONIANT WOON T VIS
- JA]l Y
wa SO17a] (@) 9|/ 0N 0S| €1[9ES]
{ \ P ~1 .1 .
VO[155°19-01]  (Sh ('] O[N] Rai] B | o] 61 caj|3EST
Ag [eun [alea| wbBiom | Ag [ewil |S|ea| WbBlem— | Ag |owil [oea| wbem a [auny | seq |#ond
am —1 y, T
ﬂw rar|B-aifJeio "hal] "D EL (erfaua A A [TO SO [Ane R N[ as/[61 ol
o
g1 P / ) | A
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e
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
cale: Model :
E:ot;' %—-?.7« 200%  Through gg:t_oﬁug Aqgos 37010004
100 0 1 100m D .
walght wllgglit welght woight | Tech | Date | Time Bub_| %RH
9 ﬁ#‘ﬂ [0 .ovvo | /iooce | 0999 %\_&i&" Rn[8 | 46
[00.000( [Jo. oo |l ovoo |+ 0999 N 1¥23 0930 1%
T[@m' 10 ., 000 1| oot | v OY q_; % ¥ 25 200 | IS "‘ML
/00 ., 0000 | co.co% Lows |, 100D 30 1830 | 1& (.léf
/00, 609] [ Q. 0L l,oool |,09%99 - %-jl__)_ug“_ 206 Y
/00, 000¢ [ 0.0 | | [iomwo [.099F |CQ, [N~/ [W0G [94 |4Y
00.0000[ 0. ool [ .9999 [/o00 [ Chky [R-7 |[O%s] IS (4G
4, 9999 | 10.000 6 | %929 . 099% A 4 [Tweol| 77 143
94,9999 [/Or ool [ 1, coo/ .cwjr K 190 [0Bo] 772 [49
%:‘1 9939 [ 9. 9999 | .98 | .0999 ICh 13-9 [lowo | 74 |98
997 [ 9, Q9943 | ) ogvo | 0%% S %nr 150 [ 3¢ [ Y45
[/gg ooog }éh 441 | .2%299 .g;,%g O 1210930 90 49
000 L. oo | lopve | # -1 1040 | Yo
/00 .00 | [0, 2 | 4999 0%49 O [9-19 o%i::s- AN
| /00,0000 | /o. oW |+ 999 L0994 | 722 [W03D] 77 Y
/oo.owcl:; ;’: oo:::ll | 4 owo ;0‘2_?' <G 2&‘/ 1330 9% | 49
/00 ool (oo ] | joxxs  |.099 p 19-25 1093 | Vg |4
(. oo [2A99 [/ oo/ |,0998 | |%2w|o%2d 78 | %
oo 0001 [.49599 [ ). 000) 099G | /A 1929 0955|718 | ¥
/o0 209 (0. 200 | ], oo |.09%9 i }0-* @_jfg Y
.99 |9 9999 | [ oo |, 09 X o~ Lis3o] DF 4
JQO oD T‘M‘i 1.9999 .09 . 1/6-& 098] 77 |99
(o0, 000 /0 ooy 10207 [, 100 . o2 [ Moy 199
Lo, (O cxan | )ooge  |,0999 ) 1w-g 10w |78 |49
| ERECLLN /0.ax00 |k eool |, 099 %: /0= /ozo_',g o3
000000 [4,9939 [ ficoo| |, 1000 [~ |lo-to 093> |1
0,002 [4.9298 | 9999 | .0997 % I T3 [54 [§7
(0. oo |lowol || aoo | (00w - |G [2043 |609Y0] 18 | Y5
Yoo 000 | )0 0 | 9999 . | 0399 |4 |ro-rF [N30] 77 |47
/00, 0870 /0. 002, | 10 oY’ [o-H [izeo =g |45
(00 o0 19,9999 | |oooew |69 a&; W-ip | 11Zo | 79 |47




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Scale: Model: SN:
From / -&"d’? Through 3~2kr 2% Sartorius A120S 37010004
: 1 100 m D .
v::?gﬂt v:e?gght welght weight | Tech | Date | Time Bulb | % RH
160,000 | 10006 ) | oo | 0ME Y- | %] 18 | YU |
_C\‘-’l\‘ia‘\ﬁ jo.000] | hoooo [ [00] [Cn W23 ljooo | 14 | 4
[00.0a9Z_| 10,0652 | } o2 |, 6994 gf [0-89 | 1400 | ) | Y3
100. oW [ L0 o | [.owo) [+ 04999 p[1B20p] |00 M Yo
/00,0003 [(0.coo| | [covol [,0999 (02 [0%0 | 73 | ¢4
99,4444 [/0 .ovue | .9994 [.09973 Ay Y03 (20 | DB O
po.0000 99949 | .94499 0248 O~ lwzaljwo 5L ;g,z
99.9%A3 [4.9999 | 9949 [ oo [CR [/0-3p | |lap [ T8 [
4. 87 [Zo.ow0 [, 9299 . 0999 [OhS Il [ /sco] L% (47
(00,090 |/0.0002 |/ 0000 |,0999 - 191 4120 73
oo /0.0002. |.9994 | .034 N =20 [1low | (o4 [HH
_éq’!q;'qﬂ 15} 9.94%9_ . 9%99 039 2 1I-13&\130] L |45
joo.owT o, oo [.9941 . 0999 205 W3o | bs [Y
P10, woz [[1 ool [.0959  [Cln 122 | (g |4
joo.0vo Z [ 9.9999_| .9499. [.0%48 O [FZ3- | 74 147
MM [/ooan |4 owdl |.loou Py 190 | 7Y [4¢
90,6000 /0, o 7 099 Cly [2-1-68])530 | b |45
9.9499 s 1999 1.0999 0. |-t 1700 | X |4
‘zf?%ﬁi._cmg_f 10,0002 | 71,0000 [. /000 3 |2 1Y: 2 J4dC
[ 5 cl’qu /O' w@’ -qqq ; \qu% - 3'9 ‘%@ n% "‘:}‘
94.9999 [/0. 001 [[.ocow [\ 0999  ©f. (3= 2% | 43
00, Coexo | [0, o000 [ [ oD 0449 S8 107 18 (43
00000 ([0 o00( L som L0979 S-4-08 Y30 L4 |43
QD , 00 _[qq~owc:( . 9499 0949 -0 130 19[4
94.9499% ?qqc, / ooxxo t()Q[qﬁ ; 5~ (-0 | 0SB0 "f 4%
/00,0033 ([0, 0001 | ,4]9 0998 |G IeZ [14 | 7o 4%
_;B.qo aq [(0.oof |/, 0000 | looo ' 13 (1o | 5 |7
19,9499 (2. 9992 | Aeewoo | w/ovo  Rh [S-h 11 142
Q4,4229 |/0, 000/ 1999 | 4000 [C » %.—;L -
0.0 1o &t | howo  |,0999  Gh *-"2@ 140 [ 7Y Td4
"?‘?t%gﬁl 4.9999 [/ L0939 a5 sl 1800 )3 147
(00, ol [(poowol [.9999 [.099% |Tin %.mﬁ 30| 1 |42
(0, 00073 | [0.0000 | [ voof |.0999 X _|R-1Z0B] ol |78 | (U3
(00,0000 |0 .o/ | lcaxo |, Q999 BB 950 7, | o
(o0, 000L | /D 0oog | Jewo [, 099% ~[%0 b | 741 Y¢
/oo. @0l [ 9,8999| [ oo |, o"jj_% %a'?o%sz-uo T |95
(99, x5 1 9,499 9 | {H99F e Q998 [Clp 2008 ovis | 75 | Ye
fOO-f ovoO /01 Qoo | /; ool ._99?‘7 ' 8.%oq& 1¢ ‘1‘3’
4 5 _




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. Scale: Model: SN:
E;t;"qu.(o ~2057)  Through lo-1y- 257 SartI:ri_us A120S 37010004
' Om D »
u::?ggt wL?gght w;gm rotghg Tech | Date | Time [ pjp, | %RH
49,993 | 10.00n] | hooo/ | .099% [|Ch [4U [0%IS[ T3 |43
100, 0002 [0.0bo/ | Lawoo |, 0999 Yz |i%o0 | 78 |
43,9999 [ /0. coso | A oogD | . 1000 %} “-2q [ 1100 | 94 | Yy
o-000> [ jo.ovo | | 9994 | juoe Sc/ 11000(7) |45
e 0203 | 1p o) | 9999 . 1002 &2 (1530 (16 | 95
700 .000 1 99999 [ J.o0o0 | 1009 | s-9 (19078 [HNL
1o anl | /.00t | /) euo O % _ S-13 |30 [TL | Y5
J0o0 000 | )0 000 | | / oo |\ 1Vowy 5. 1B 1350 N [4L
[W.ooe3 | f0. 00| | [iowwe | AR S-21 (13| 772 Y
Aaa9q [0, ool | Losoo | wloow Ky |SCL N2 | 0% | Y
99,9999 [Zo. cvo) | Locwo [,094l O [l s | [530] 749 |4
/00,0000 | /9,000 | 99% | - %99 %}0 &1 110300 (Y
/00, 000 |10, Gow | [‘ 0006 . 1006 B [low | L% | 943
9PR.994Y [/0. w00y [ Laooo | .lovg  |OP [6-4 1300 | Jsc | 90
IH&«G}: /0. Q0 I/CJJ’JD ¥ lgzg% (f,ﬁ) éb;a;, ¢ jg
00,0307 [)0 2 | |.o00 | O (e 00 | 12
99,994 (/06000 | 9399 | .0%9¥ Z 12100 [ 7% [
99999 9.999% |\ oo [.099F (O (3—2.:5 L] IY |47
99.9999(9, 4999 | taweo | 0949 p & 1ILadb 77 49
94, 9389 [/0 woao | | wopw | . 1000 %Ig 1430 75 | 9%
/00, 0o 11p.ooT | | oy | 100 s 16 Tl [ 9% T4
(65,000 | /0, 0vg ¢ .9999 [.097 Uy |bro|loso [ 95 | ¢
99999 [9.999% [~ A444 | .099% | %24 1379 |98
Jm\;%jp,ml lLodel  [.0849 : %*?ﬂ oo | 9 [4L,
9.9999 [/&.0002 | /. ovof 1000 W 19-1 Tuso |79 4,
4.94999_|/0 .00 .%4a49 0994 lcdR 19~ Tum 1% |43
qgquq‘; 9. Q%T aqqq% .o;;qa_ Cf” 19-5 Twve 1S | Y4
/00 00 |0 coco | 499 |.0949 e -
A9.999% | /0,000 |00  [el0o — [CAs %"? % :))é LIB:’
(oo oo |laxn [.AQ7 |G, [958 [[&0 1% 46
(00, voo2 | l0.coo | ,49499 . 100 (05 10930 | 15 |95
'/OQ‘ 000 ]O\.UOOJ [ o000 . \_Qqqq N JO~ {y I‘!O.) 3 ]
[coco| |/foavo ) o000 0999 % [6-8 llow |75 %—
/0, 0002 | /0.900( lowo |, 0499 A 10-9 1112 1798 4L
/0000 ({0, co0Z. | 9995 0197 i [t |lsn |79 4y
A%. 9999 | I, a0 |/, 000 - 0919 N o [HZo [ 15 [4%
100,60 19,9999 | 9999 0999 | 1612 [ W30 | 72 | fy
oo 19,9499 |/ coeo ) e [0-13 [ 1036 | 75 | 4L
94,4499 | lo. vous .o (ooo [UHpy [ - |1y |98 (UL,
/



BLANK PROCESSING DATA SHEET # 5

UNIT ; RUN; ___ DATE:
BLANKS DONE :_/0~30-260F
BEAKER A B C
200 ml 75 mi DICHLOR | 200 ml WATER
ACETONE
; bway A
| FISHER OPTIMA | FISHER OPTIMA | < -y letes
' LOT #0252.%> |LOT#63 594/ | Diskilied
FINALWEIGHT 108 ,9009 |0k, 3077|106, 96¥0
TAREWEIGHT | 10%, 39S [/ob, 306D | 100, ALHY
NET WEIGHT o014 »o0oly , OV
TARE BEAKERS INTO DESC : TIME : N6O_DATE:_/0-70- o3
DATE /072 BY:C) DATE:|0Z3 BY L4 DATE: __ BY:
BEAKER | 1 STWT | TIM 2 ND WT | TIM 3 RD WT | TIME

—
A |lsgAd | \I00 (lod, 193 | 102

8 ddoto |10l (i, 3d3) 1025

c_ W39 | 10T iob, 44y ) 1029 .
FINAL BEAKERS INTO DESC : TIME : o0 DATE :__/0-23~ 64

DATE :/0%1 BY zgi_ DATE :/>3 BYC)s DATE: __ BY:

BEAKER | 1 STWT | TIM 2 ND WT | TIM 3 RD WT | TIME
A |I0R8otf 2] |o89s9 | 1619
B |lb3cnd | NZTZ |/, 3007 b2

c  |bu%| Y122 |90 622

TARE QC FINAL QC

DATE | TIME we_|oB |% DATE | TIME | BY

| DATE | BY
lozllmlc, | 18 4 | e nwlch
o |C)
|

-2 | 00> NEERET o3
; > , _u.im_df

\_L/T\5
)
® |
S
¥




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

% FRONT HALF: .

{4 G

unT:__F 310 — oare: /0 3- 08
BLANK CALCULATIONS
Aoetc.me: aw"‘, __g+__200 mi= Mq' a/ml.
Dicholoromethane : oty g+__ 175 ml = _J_Q_U.)Q_\%— g/ml
Distilled Water : OBl g 200 mi= _» QOVOV g/mi
FRONT HALF CATCH .
FILTERS : *Q"bc/ g- __, o gys 1 OISY g
" Total Catch #ofFilters  Blank Value / Filter
. ooe .
BEAKERS : _* OO(_,,':)'- g- S0 ;.camo’*l' g)= ) OG(&B g
' Total Catch ml Autone *  Blank Value / ml Acstone
“TOTAL FRONT HALF CATCH : \ O 2‘ "} g
. BACK HALF CATCH
FLTers: 1 9090 . / (.0000 g) = . 000 g
o Total Catch #of Fiters _ Blank Value / Filter
k L OPE.
BEAKERS : ' .
m"a;;o/fo'z, g- —75 {;mﬂ g)= * 0/53 g
Total Catch ml Acetone Blank Value / ml Acetone
(oD
Extract: L Q03D g._ 75 (. 000019 g)= . 002 4
Total Catch mi Dlohl‘ommoﬁan‘ewahnk Value / Dichloromethane
Watar:_;ooq:; g- m__; ( svelally q)= . 0052 g
Total Catch ml Water Blank Value / Water !
TOTAL BACK HALF CATCH : L 02‘7 O g
TOTAL CATCH : O "f 6 ?' g

%
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TEST DATA SHEET #8 |
onir:  otol F£310 RUN:_J3 pate 0~ 3 -US
Test Chamber Air Velocity Start: __ D stp: ) Avg: D

WetBullermebPre-:WB: (3 pB: 3 = 480 sru LB %m0

Post:we: LD pB: %3 = LD wrH i F %0

Average : ‘—['.'.l- L% RH l JS % H20_

Empty Stove Weight (Ibs) :‘ N ! A wi stack & oil seal : Wet : N r/ﬂ Dry :-'5\:;7 ‘ La

Kindling Weight (Ibs) : Paper : e . Wood : | ,.’+ '
Preburn Fuel Weight : 2%t + _':é L _Total : T
Kindling & Preburn Fuel Welght (wood only) (Ibs) : Total:_ 230

0::o=|l-Badw.'tRange(lbs'.)::?‘3 | s e Scale:B(-’d"t‘ci - 30’5{6

Upper : .25 x fuel weight : Always round DOWN to nearest tenth 0
Lower : .20 x fuel welght : Always round UP to nearest tenth ‘Actual Coal Bed Weight : pe )

Maximum Coal Bed Removal (Ibé) (( 2 ug« 4 | ‘jw )+2).25=_¢° 5

Test Fuel - - : (.75"x 1.5" x 5" spacers ) = __c_;"lt pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
x4 | 2 3 AL- S
. 0
Zwwe | 12,5 3 | aws | 9%
' Test Fuel Weight : 4L Ibs
Es.tl'rnated Dry Burn Rate: - | '
QT -(ATx ,)823Y) 60 _ 09,
2.2046 s =~ el kelhr
_ ' TIME ‘
Estimated BTU's/hr : 19,140 (1%% x Dbggﬂ"’ = _9043.2 Brusr

EPA Default Efficiencles : Non Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9
unt: 070l €310 Q pate: J0- 3 -200%

FIRE STARTED: ;22340
WARM UP AND PREBURN:

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

Wi &e.. O at start of preburn. ,
L
SECONDARY AR: N [A CATBYPASS: _ N 4
COAL BED PREP ION: ' _ I
Raked and leveled prior to each warm-up / preburn charge At 1 1Izmin prior to loading
last fuel, raked and leveled. Instove __ 20 sec.
- Iesk: |
DOOR wide open during loading Q5 min_93 __ sec.
2 PRIMARY AIR : Opened full for first ; min., then set to run settmg of W i(‘lﬂ. (;{}!ﬁt\
SECONDARY AIR A A CATBYPASS: ___ N IA

- NOEAN:

an speed set at
WOODDATA;  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 orbetter s. grn D fir

= PELLET FUEL MANUFACTURER : N ,)A BRAND : _A) !ﬁ

All Grades WCLB rules: |
= WARM UP | ATION:

_ "
All pre-burn / warm up fuel pieces were either___L 2. or__ > inches.

1st warm up / pre-burn fuel charger (_,L':}_Ibs.) added at___O 350
B 2nd warm up / pre-burn fuel charge (_B.ls *_Ibs) addedat OS5
3rd warm up / pre-burn fuel ch;arge ( _Ibs.) added at__ |
4th warm up / pre-burn fuel chjbrge (____Ibs) added ét
5th warm up / pre-burn fuel chzarge ( lbs.) added at




TEST DATA SHEET #10 |
Unit : jﬁﬂv 1 mo ; Run:_j Date : '0_ 3 'ZCO%
Room Temperature : __ T °F  Temperature Correction Set?: % ‘NO

Calibration Check : 12.0% + or- 0.2% X YE§  NO
Time Test Fuel moisture reading taken : ___/Q3Q)

pc#| Dimen. | Use TOP BOTTOM SIDE Average

1 21K 59 b | 160 5953
5 |

3 : | '

a7 [P |29 5.9 18,7 13,3

5 [2x% | P | 202 | 1%9 | 2hd 212

6 | 2%4'x8 | P - 395

7 2"x4"x8' P

8 | 2=4'x8 | P

9

0 -

" hd" br 3279 219 229 g
2] 0 b l2z2y 225 2 12.5
Bl Y e ] 219 22,8 225 22.3

4 ety 12,8 | 205 259 2L [2h Y
Bl v v | 330 27 257 223

10 I —+ | 273 2Z.0 L2, |22, L. b
d | 53.%
18

19 o .

20 | Spacers | T | —y. 7 S 2 Y 2,433
Keyfor Use: K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL

Dry Moisture % : ,{fjg,j %] 19 50 %[ 27,300 %

Wet Moisture % : 13,7493 %| 1,493 % IR ~2-;3th %

; ¢ 100 x % Dry Reading
To obtain Wet from Dry : -
¥ 100+ %Dry Reading

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

=% bMoisture, Wet Basis
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. ' . L .-.‘ . 0 2
. GAS DATA SHEET #12 \
welGHT,_67-G o .DATE:%" 3 -Z66%
o, JSotol  F310 RUN: O PAGE: Jor 1
TIME JSCALE| FUEL|DROP| V. ] CO: | V. | ©O: . V. [ "CO_JSTATICISO:PPHT]
o o] — |24 ]G0 | 56011 1].000 | -ol [-060] 275
T8 |1 [eua T T IRST W Gl.00% [-09 P03l 300
Al o[ G [ LU L 6t NS - a3 [ 54 1,006 [ .07 FoTef335
1 A 1B LG | -seo| s 28] 21,005 .09 FOR]33S |
_ =) 3ol 24 | 19 159014 3]-240] -0 1.ooY |-05 0% | 529
NO <l 2] 11-2]-HS6 ll_ﬂ_% 24 J.040 |1l ~o35| 23S
Fan 2 [28—p|ZAL L l-é_ o foual g l-uol1Z2.01.003 V04 Fod| QRS
3 0[] 2 JAOISAT-6151 15 ] 000 .05 FOGY] 250
=0| 4103 - ) - 2 s Wb S | 67 |§-—’T .00 | 0% |-060] 250
300 o] ] 20152 ]1.625] 196 ].0tD | - 1Y I"QbD| 250
50 g?o.q’ B ). 6Yfs.0 62| 1561 0% 1% o9l 250
3 -2l - L L wqls-olealls.stote 23 F -
-UBTO;}M. tttt; waes | wagaw | wsaae _?ng -g:tle? t?‘t? _gu?;? :Z:% -{:?%pﬁ ?:gﬁ
-b° %ﬂo.l 3 ,?-:;ch:- .5 -(élﬂl 19X F.020 | 2] koSS 250
D[ - s uey 16so [ 1M T.09Z] 93 o[ 280
1er26iq] - Sl - /S8 D L G631 16:6 1,07 | .25 [npg3 250
T332 | % 1 41481 3- -GS 1169 1: 0281 . 29.1:03) | 225
Ll (] -] 1. 231.¢er]11.21.022 | 72F ol 25
I 10' . ; , a1
.‘, i N u . ]
20}
SUBTOT_ tittt' !titi* by mt.ttt t-,“i. tu'tt' .ttttl‘ LTI whwd W : i
% I = : [ IIIT
Z210f
I :
21
o
/ 70
J B
_[1;0 .0 J N
[12—~7q] '
S_UBTO% iitt:‘ tlttﬂt WEw iy Jpasaw [ eeeee -tt;u,' B ‘tt-i‘ [TIIT] :
TOTA-L -It..it IS [TIIT] 'J'_.. ; [ F CIIII] .. t.t-t.-" :..*-I"'Zq stusi
: i ahwe -..'d"z T
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: [O= 3 —200% Analyte: COg (15-1)

unit: _Jotol F3Oo __Run#: E, '

Zero Cyl.#:lmcﬁf_f_a_ Conc.: 0.00 % CO; Cyl. Press. : (a L0 psi
Certified by : AlR LIQUIDE Date : O4-19-04

Span Cyl. #: %0 Cone. : _LM_Q__% CO2 Cyl. Press. : ILCD PsSI

© Certifiedby: AIR LIQUUITE - Date: Ji =t~ OB

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

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

Flow: 1.6 SCFH Measured by : Rotameter

EPA Span Value = 25.0% CO,
EPA Control Limits = % .2.6% of 25.0 % COz = + 0.625 % CO2
Method 28A = = .2 % of 250% CO; = + .05:% CO.

PRE RUN Audit:by:i.g@hk@,ma:_@_ogfemp: L4 oF

__AUDIT RESULTS

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

#
[ZERO| 000 | .000 [ 000 [mo,© [Foul [—. 053 [|—, 053 (2!

[t | s 102n] e |48 | 12,170 | 72030 |11

POST RUN Audit : by :Cm_ﬂme: 1245 temp: 7Y of

_ e AUDIT RESULTS
oint Expected Response Actual Response + Conc.
# [ Meter | _DVM % | Meter | DVM % Difference | A %

ZERO| 00.0 | .000 | 00.0
Q0.0 oy —..02-8 - 0'25 "'"QIIO

N8 |, 488 1220 ] 49.0] 40| 12,21 001 | .282

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

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

Full Scale Value



' ZERO / SPAN CHECK DATA SHEET #15-2

Date: /O~ 3 —2008

Unﬂ':js.?i.)i 370 __Runi#: : 3
Zero Cyl. #: Conc.:  0.00%O; Cyl. Press.: (600 __psi

Span Cyl. #:

Certified by :

\
Analyzer : Make : TELEDYNE

Range: 0-25.0 % O2
Flow: 1.5 SCFH

Certified by _&LE_L—]M__
~ cone.: 12.60 %o0. cy. Press.: /(0D psi
: H-' (- 07

Model : 320 A

Analyte: O (15-2)

Date:__Ol'/*/q'QQL

Date :

SN : 37400

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

EPA Span Value =250%o o .
EPA Control Limits = % 2.5% of 25.0% Oz = + 0.625 % Oz

Method 28A=:t 2%0f 250%02 '+ .05% Oz
PRE RUN Audit: by: Ch Time: (200 Temp:__ L] oF !
s _AUDIT RESULTS
Point Expected Response Actual Response % Conc.
| # Meter | DVM % Meter | DVM % Difference A%
ZERO| 00.0 | .000.| 00.0 205 - ¢ - _
e 00 |0 |- 0053 |- a0y [ o3
’Q_@ ,50@3 [2,{,3 12: (> ffb_)/ 12,023 « 023 <A |
i - ' I * ‘
POST RUN Audit : by : o _]_S'_Temp 7"} °F
| IT RESULTS __
[Point Expected Response Actual Response + conc.
L# Meter % Meter DVM % Difference A %
ZERO | 00.0 000 00.0 : 2 - <
- 000 |0 « 025 JOZET | ARG
263 o 146 ] 2.6 [:505] 12,698 | 04D | . [
 Conc. Difference = Act % - Std) % -
Zero % Difference = . Exp(_ I%x X100
Full Scale Value
Span % Difference = X100

Full Scale Valuq



'ZERO/ SPAN CHECK DATA SHEET #15-3

Date : 10‘;_3 - ZBOES__

Unit :

ol F370
zeroCyl.#: _JOITAC 3B cono.:

certified by : AR LI QILUNF,

Analyte: CO (15-3)

Run#: 3
0.00 % CO cyl. Press. : (20 psi
Date : _Q4'/ Q'Q'lté

spancyl.#: _(HEIAOS  Cono.:

Analyze

Certified by :
r: Make: HORIBA

Range: 0-10.0 % CO
Flow: 1.6 SCFH

| EPA Span Value = 10.0 % CO

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

Model : PIR-2000 -

[ 4.99 %co cy.Press.: _[LOO psi

Date : </~ 1+ OF
SN : 408005

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

=+ 0.25 % CO

Time : /OO 'i'emp: (9

PRE RUN Audit: by : e/ _°F
- AUDIT RESULTS
Point Expected Response Actual Response % Conc.
| # ["Meter | DVM % | Meter | DVM _ % Difference A %
RO e —
1900|890 | 446|4% | Wl 4aaiz | wo12 | ey
POST RUN Audit : by : %) %) Time : 1245 Temp:__) ! °F
_ ) ___AUDIT RESULTS ‘ |
["Point Expected Response Actual Response + Conc .
¢ [T | D T ST Vil T _bvm % Differance | A %
-~ 00.0 | .000 | 00.0 | 00 o |, 0 ) oI5 H b
AN [ga o | Tam| o ' e
a0 |. 599|490 |49, | 491 | 4.Ql2 012 | 12

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

Zero % Difference = Act % (ppm) - Exp

Span % Difference = Act ¢

% (ppm) X 100

Full Scale Value

Full Scale Value-

X100




ZERO / SPAN CHECK DATA SHEET #1654

Date : _49 - 3 ~Za - Analyte: SO, (15-4)
Unit = ;)7_:3*01 Q’I‘D Run#: 3

Zero Cyl. #: anc.': ~0.00 ppm SO Cyl. Press. : C/ZD PSI

Certified by : Date : Q4 |04

Span Cyl. #: 0&5?-0%‘7 Conc. :_LQ,EQ__ppm SO, cyl_. Press. : s 4o PSI

" Certified by : AR UQWIDE | Date : O |-+ 200
Analyzer : Make : HORIB Model : PIR-2000 SN : 403019

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

Flow: 1.5 SCFH wo " Measured by : Rotameter

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

Time: (000 Temp: ;ﬁ_v F

' AUDIT RESULTS

PRE RUN Audit: by :

[ Point “Expected Response_ Actual Response + Cono.
i Meter | DVM PPM Meter DVM : % Difference A%

ZERO[700.0 [ .000 [ 000 [@wo, 2 [.00Z| Q0% | 9 08T | 3D

A e lameago B | M | 12429 [~ 7 100 1,284
POST RUN Audit: by : Time : 52")5 Temp : -’)a oF
AL AUDIT RESULTS ' " a
["Point | ___Expected Response _ Actual Response + Conc.
# [WMeter | DVM_| PPM | Meter | DVM_ % Difference A%

ZERO[000 000 [000 |66 [, oo | . oz o102 | Iy

SPAN -
50.01.500|1240| ©.2 | S®| 1250.4 «HOO |, 0]l
+ 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

o Jntol F3%  run: 3 pate: [0~ 3 205
;?; mocoum e _oF Tic#13_ Y oF
TIC#2 — °F TIc#14__ (53 o
TIC#3 Lo °F ‘Tic#s___loF o
TIC #4 4o °F Tic#16___ (5.4 °F
TIC#5 (L3 °F TIc#17____Gl. oF
TIC#6 (531 °F Tic#18___ (1O °F
TIC#7 3.5 °F TIc#19___ (650 oF
TIC#8 2.9 _°F TIC # 20 — oF
TIC#9 — °F TIC # 21 — oF
" TIC#10 — o ' TIC#22 —— o
TIC # 11 2.0 oF TIC #23 — o
TIC#12 70,3 __°F - TIC#24 S— oF

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

ZERO.—s4__°F Adj.t0o OO °F ZERO__©Oal °F Difference . 00S %
SPANQLOO, BoF  Ad). t02200.O oF  SPAN_2000.J°F Difference_« 0Z0%

Thermocouple Readout Pretest Linearity Check:
0 =_00 o 20 = 0D oF 400 =3F.3 o

60 =573 o g0 =M o 1000 =399, o
1200 =_124S o 1400 =392 oF  qe00 = 1599,2¢F
1800 =1099% oF 2000 =.2000.D °F |

Sample Train Leak Check Pre _ v Post _vY
C-gas Train Leak Check Pre __V Post_V
SO; Train Leak Check Pre __V Post

Static Gauge Zero Check Pre_\/ Post

Sealo Check Pre : S800— 37b o = /0.0
Post; 37, {— XY = 10.0
Stack Cleaned Prior to Test Run ; YES NO _ X '







TABLE 1 —— RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL:  F370 DATE: 06-Oct-2008
TIME METER  DELTA  METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM
0  300.500 0.150 77 0.30 3.80 450
5  302.000 0.160 77 0.33 7.40 425
10  303.608 0.150 77 0.29 4.30 450
15  305.127 0.190 77 0.20 5.20 400
20  306.835 0.190 77 0.19 5.80 400
25  308.543 0.130 77 0.23 7.40 475
30  309.982 0.210 77 0.22 7.50 375
35  311.805 0.240 78 0.30 8.40 350
40  313.764 0.240 78 0.29 9.70 350
45 315723 0.240 79 0.15 8.60 350
50  317.689 0.240 80 0.10 8.30 350
55  319.663 0.210 81 0.19 8.70 375
60  321.512 0.210 81 0.23 7.40 375
65  323.362 0.210 82 0.06 5.90 375
70  325.218 0.210 82 0.08 5.10 375
75  327.074 0.210 83 0.13 5.00 375
80  328.937 0.180 83 0.20 4.90 400
85  330.684 0.180 83 0.28 4.80 400
90  332.430 0.180 . 83 0.23 4.70 400
95  334.177 0.180 83 0.29 4.50 400
100  335.924 0.180 83 0.36 4.40 400
105  337.671 0.160 83 0.42 4.20 425
110  339.315 0.160 83 0.53 4.00 425
115  340.959 0.160 83 0.55 3.90 425
120  342.603 0.160 84 0.57 3.60 425
125  344.254 0.160 84 0.60 3.40 425
130  345.904 0.180 84 0.56 3.50 400
135  347.657 0.180 84 0.57 3.10 400
140  349.410 0.180 84 0.56 2.80 400
145  351.163 0.180 84 0.45 3.10 400
150  352.917 0.180 84 0.31 3.00 400
155  354.670 0.180 84 0.33 3.00 400

160 356.423 0.180 84 0.39 4.10 400



CLIENT : Jotul

MODEL: F370

TABLE 2--RAW DATA

TEST No.

DATE:

4

06-Oct-2008

e e e e e e e e v e e e e i e v e e e i s e o s e o sk e s s ol e e ol o e ok o o s e ok e ok o e e e e e e o e o e e e s de e e el de i e de e de ol e e e e dedede e e Aok ek Aok ek e ok ok ek

METER CAL.
FACTOR (Y) =

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

LEAK RATE
POST (Lp) -

WATER
VOL. (V1c) ———m

TEST
TIME (MIN)

0.94

30.06 in Hg

0.015 cfm

66.5 MI

160 min

Wt. WOOD
BURNED(LB! -—-—--

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

Wt. PART.
COLLECTED —-----

METER
VOLUME Vm -=-----

HC MOLE
FRACTION -——

9.1

16.805

0.1648

55.923

0.0132

Lbs

%

mcf



TABLE 3 —-FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F37V0

AVG DELTA
H ——— 0.19 in H2O

AVG METER
TEMP. Tm  —— 81 deg F

AVG PPM
502 — 398 PPM

TEST No.

4

DATE:  06-Oct-2008

i o o g o o oy ool ool el ol oyl e il il o gl il o i el ol o oo ol o ol ol e o il ol o ol et ol iy

AVG PRCNT
cO —

AVG PRCNT
co2 e

AVG BAL
CO2/CO m—

0.32

5.26

16.54




CLIENT : Jotul
MODEL: F370

TABLE 4 -—-- CALCULATIONS

e e T de e e de e e e de v e i e e e e e e e e e e e e e e e e e e e e e e e e e e de e e e i e ok e e e e e e e i v e de de e e e e e de e e e e e e el el e e e e s e dede e de e deode e el deole o

STD SAMPLE
VOL. Vm(std) d) --—-

VOL. WATER
VAPOR Vw(s td) —

PRCNT
MSTR Bws =~ -

BURN
RATE BR emee

CO EMISSION
RATE s

TEST No.
DATE:
STACK GAS
51.55 dscf FLOW Qsd = --=----
PARTICULATE
3.130 scf CONCTRT.C s -—---
PARTC.EMISS.
572 % RATE E F—
MOLES OF GAS
1.29 Kg/Hr PER Lb WOOD Nt --—-
PART.EMISS.
7162 g/Hr RATE -
&

55.61 g/Kgdry
fuel

4
06-Oct-2008
672.836  dscf/Hr
&

11.21  dscf/min
0.0032  g/dscf
2.15 g/Hr

0.62 Lb-mole/Lb

1.67 g/Kgdry
fuel



TABLE 5 -—--- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 4
MODEL: F370 DATE: 06-Oct-2008
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 627.1 98 100

10 634.9 99

15 635.1 99

20 634.8 99

25 634.8 99

30 635.0 99

35 634.6 99

40 636.0 99

45 635.4 99

50 636.5 100

55 637.9 100

60 639.5 100

65 639.3 100

70 640.8 100

75 640.2 100

80 642.0 100

85 642.1 100

90 641.7 100

95 642.1 100

100 642.1 100

105 642.1 100

110 642.0 100

115 642.0 100

120 641.4 100

125 643.5 101

130 643.1 101

135 643.1 101

140 643.1 101

145 643.1 101

150 643.5 101

155 643.1 101

160 643.1 101



COMPUTER INPUT DATA SHEET #1 "V

Client; Juiol  North me’-f N ' o
Address: e HQ Te e rson |
Gorham, ME 04039
Phone: 300-"141- S91 2 Fax: 201 S99~ LL23
Run No.: ﬂ Date of Test: 10 - (p - 200 EJ Burn Rate: } t 261 :
Model No.: I::S’? @) COmin©~ [Imin-1.25 []fan
Stove Type: g Cat E Non Cat [] Pellet 21.25-1.9 [ max D_ insert
Dry Gas Meter Y Factor: ﬁ"{-D Post Leak RateI: 4 O[S cfm Time: Z LO min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet#2)

Dry Gas Meter Volume: 55_: ‘ q 23 cf

(00.000) (Data Sheet #2)

Stack Flow: R, 2| dscfm A H: 5% _in. H;0
(00.000) (Data Sheet #2) . (.000) (Data Sheet #2)
Maximum Vac.: 3 .0 Barometric Pressure: 30 O LF in. Hg
" (0.0) (Data Sheet #2) .. . (00.00) (Data Sheet #2)
H20 Captured: L’(—” ' g

(00.0) (Data Sheet #3)
Front Half Catch % Of Total,___ (0. Z % Total Particulate Catch:_» | Lo} B 4

(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: : S | —Z-L‘ 8 %
(00.000) (Data Sheet #7) -

Particulate Emission: ’ OL{ X :) - gr/dscf
(0.0000) (Data Sheet #7)

! 2

Relative Humidity:__ -1 ‘?' %RH  Ambient Moisture: lf -7*5 % HO

(00.0) (Data Sheet #8) | ._ (0.00) (Data Sheet #8)
~ Preburn Fuel Wt.. D:tl ‘“l Ibs. Coal Bed Wt.:_{\ Ibs. Test Fuel Wt.: Cfl l ‘Ibs.

(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): . 1533)lo BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): |3\'2."7D % Pretest Fuel % Moisture (wet): 17, 150 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

i e
Test Fuel % Moisture (dry):_ A0 I % Test Fuel % Moisture (wet): ) b 05 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

T

Fuel Higher Heating Value (dry): BTU/Ib.
(0000) (Data Sheet #11)
Stack Static Pressure: ~.050 in. H;0
(+/-.000) (Data Sheet #12)
: 7 L/ - 7$ /(O
Average Ambient Temperature: °F Stove Temperature Change: o
(00) (Data Sheet #14) (+/-000.0) (Data Sheet #14)

Test stoet = |20

ynetee '@;—;-p - </ /



R s
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METER BOX DATA SHEET PAGE # 2 Page: 1 _ of
onT: Jotol FR70 RUN: 4 pate: [0~ ( =2¢08
Meter Box:_ S H Y Factor: .Q‘{-U
Leak checks: /S "Hg @23 cfm "Hg @ cfm
_/5 "Hg @015 cfm "Hg @____ cfm
Inject SO2 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume: [+ SO0
ROTO: PRESS: || SAMPLING RATIO: ) Lk BP: 30.0b
METER - SAMPLE STACK DELTA [METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
° [l210 | 300, 500 D053 IS | (450 | TN 2o
1 1S 1302, aow — [, 23 |. 16177 425 77|30
01 20303, s [203.LOB [3S3 .5 | |950]| 77|20
B 25130503 [305.123[F3.0273 [, 19 [ 17 |46 | 77|20
201 35 [RoL F3S B0 E3S|[R. 127 | A9 [ |4 |1 | 20
35| 351208592 |08 .43 .39 |13 [N |45 | T | 20
01 g [309, a8z [309. T%L 0,30% 1.2 |79 [ [77[20
B 45 D) %05 (311,905 9455 ['2F | 7% [350| 78|20
O] D313 313 (G955 |27 [ D8 |3360] I8 |29
51 55(315,7723 [R31S5.923[9.936 [ 2f | 79 [3so |79 [2.0
0 1)300[317. (8% | DI LB 9.41% [ 2Y | B0 |350[ R0 (20
%1 oSPIA L3314 U3 S 2d0 Al [ €1 [395] $) |20
ROTO PRESS: (2 TOTALS: [ (o, 3\’_2_ 235 | 935 BP.. 30, 0ly
131032 512 |32 512 (9240 | 2/ [ %] 35 Bl |20
%1 5323, 322332 [0 223 [ 27 [R7 |35 | F2[ 206
O o325 218 325 . 2819223 | 2 [ %2 D g2 20 |
Pl RN o321 Y9 |2 ] 33 (31583 (20
w1 301228.959 [38.937 [8.630 [LZ |83 [doo] w320
=135 230 L B0 L3 G30 | 1B |33 4] 83120
Hp 332430 (332, 430|430 | 0% [ B3 [ Hoo [ RS [20
Bl 453349077 1334, N7[8.@B0 | B I[K3 [400]53 ] 20
190 :»0335-qlk4 235924 (.30 | AR | ¥ [Hoo [ %3] 20
1 5 33N VLB [3.023]k [RB 9259320
01 /400[3%3,. 3\S (339,315 (. 123 b | 53 425 | B3 |20
"] 05[340.4959 [390.959 [R.J23 | b | 33 |925]83 |20
TOTALS: 09, 428 |2.22 957 MAX VAGC =
TOTAL Cu Ft. TOTALS: 211, 2_70 qls-’} lcn_—;', AVG. BP:




20f7~'

METER BOX DATA SHEET PAGE # 2 Page:

uniT: gt £330 RuN: M _DATE: /0~ &~ 0%

Meter Box: ' Y Factor:_ A4V _

Leak checks: )5 " Hg @207 cfm _ " Hg @_ cfm

_ 5 " Hg @201 cfm _ "H @ cfm

injectSO? @ 100 co/min. “Nozzle: Probe @ 3/8" od  Initial Volume: [ SR

ROTO: PRESS: )% SAMPLING RATIO: Qe :1 | BP 30,0 1
"~ SAMPLE STACK | DELTA [METER| S02 |ROTO|PUMP

. METER B
MIN | TIME READING _ MDCF___| DSCFM TEMP | PPM | TEMP [ VACC

H
[[[910[2¢2 () _[342. 03 (5,108 | il SEESE RPN
B[ )5 349, 799 349 2549|R . 0% | LIS [H42S | L2
] 25 [395. 07345, 904G | R [ ¥ 400 | &Y | 20
[ 25 e Lot 134, Ls A 8. LiY | 18 | 84 | Mop| 39 A0
W0 35[399. q0 349 410 |36 | 3] B9 (400 | &Y [do
W] 35 135 1 163|351, 1L3 8. L4 | A% [ B [ 4P [T¢ |0
0] 40 [352. a1y 352l [F.04 | (B [ [H400[8Y | 9o
| Y5354, L0 [35% Lo [3.L19 | I [BY 400189 | 20
W] | 350,423 |35 923 8.C14 [ 18[9 [900 [94 [2:0
15 | LSV [ SP |8t ,
170
175 [ '
ROTO PRESS: TOTALS]|
180
185
180 |
195
200
205
210
215
220
225 .
230
235 1583.

TOTALS.R%"’"’}?L’ (OIIS- %l MAXVA\ P 30

-.J-l"h

[OTALCF [ 557975 TOTAS|Q 127 |18 | 591 1AVG BF TR



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unT: 370 run: At paTEL0- -0
SCALE |  WEIGHT

scaLE cHEck| LEVEL ZEROED 295.0 g 4950

INITIAL : / vi 500.09 510-0

FINAL : v vV ses0g | DE .0

| mpinGER #1 #2 #3 _#4
FINAL WT !,ES“I. Z S0 | HES. S |RCH S
INITIAL WT Lo < | HE4O | _53 K
nerwrorams| 499 | H.o 1.5 o, &
TOTAL CATCH: (oS GRAMS H20
FRQNT HALF
| BEAKER # I |
FILTER # 154 F DESC. _ ACETONE
AnaLwTg | 105D FNnaLWT g | 970 30
INTIALWT g | LLOS nmaLwrg (A7 )4 IS
NETWTg |- 0453 NETWTg |, OZIS
voL pEsc.ml )3
BACK HALF |

FILTER # e uids

FNALWTg | -3777)

INTIALWT g | 3L O]

NET WT g VOIL Y

sewcms | 12 | N3 1) I}

DESC. ACETONE | METHCHLOR | H,0 H,0
FINALWT g [o4 A3 | 106, 4513 10l 2017 | 100 3234
wmALWT g |70, 831 | 106, (3] f0C. 1920 b, TS

NET WT g o5 ool w009 . O113] 0Z(0
voL.pescmi| (10 75 125 )5 214




Into Dessicator :
Manufacturer _ S & S Grade : #25 Glass Front Size: 11cm Lot No.:
' Back Size: 8.2cm_ Lot No.:

FILTER TARE WEIGHTS DATA SHEET #4-1

Date : 5]-5-’2635

sy: AV

DATE: 1-9-1o0%

Time :

10O

By

sy: AV

pATE: 9~ 8- 208 DATE: BY:

FILTER FIRST SECOND THIRD

# WEIGHT TIME WEIGHT TIME WEIGHT TIME
151F | 0.4012 037 | 0.66/0 A
152F | 0.66 00 0940 | 0. 6600 0% |V
153F | 0.6592 0q4f | §. 654l 1004y |7
154F |0. 660G Mz [ 0.660S [0S | = FRwW0 |2y
155F | 0- 6613 0943 0. G615 060G |~
156F | 06603 oa4y | 0.660) 003 |-
157F [ 0.6073) 0qus | 0.6 /06% |~
158F [0 (U 06 | 0« GlH| /009 |~
159F | 0.64,7.0 0443 | 0- 66 1% J0i0 |
160F (06593 0943 | 0.659Yy ol |/
161B | 0.36 4| 0549 | 0736YH]| (ot
152B | 03603 0450 | 0-360% 015 |~
153B [ 0.362| 095¢( | 0-% 70 TICH &
154B |0. 36 0% 0952 | 0.360q | lotS |/ | B30 [R-y
155B [0- 362S 0953 | 0-%1S 06 |~
156B | 0- 36 4% 09sY | 0-%, 4% {013 |-
157B 0-359¢ [ 0955 | 0. 3596 g |7
158B | 0- 26 40 095¢ | 0-3%639 . [ loig |”
159B |0.36 30 095% | 0.3¢29 | lo2o |”
160B | 0- 364y 0958 | 0-3 Y73 lov)| |~

Checked by: (& L7, dgqﬁﬂk Date: 9—10- O% Time:_(055

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY | WB DB | %RH
j%_—%% 3o ol L o 4?
1~ 408 J90d \) Y




. BEAKER TARE WEIGHTS DATA SHEET #4-2

o Dessicator:.  Date : _| - 3100 Time: /300 By:Ch Lo
IpaTe: [-31-0% BYUN [DATEe- (0% [BY: _Cgﬁ_ [DATE: 4 BY:
BEAKER - FIRST SECOND ' THIRD
# WEIGHT | TIME WEIGHT TIME WEIGHT TIME
101 |95.59 21 ko< (95 59 13 |/536 |
102_[q0.3700 | Mol [9L. 39S [/s32]7
103 [|p2.3542 [ 190) [lot. 3540|1834 |7
104 |)gb, 2oL | 40 |10k, 205G [1539 |-
105 [17. oL} [{wf{ 0. oleVl |/590 |~
106 190, 77103  [1alp Ak, 71100 [1549) |~
107 |10, 34 (2 | 191l |I52.390%& [ISY2 |~
108 [, 4473 | 142 | 104, 99L3 1S9~
109 |9R.%s52 | 1413 [A8. &3 [71S9 |~
110 |4, 0133 | I19{Y]loY, vi3Y [ 184S |
111 |41, I420 (@S (90 9s [ 6 s
112104, $%W3 [ 4L [j04,. 5859|1547 (€
113 [lob, U4\% [ 190 [y 94913 | ys96 |4 FRlo 24
114 oL, 1925 | u% [1ob, 1920|1599 [\
115 1oL, 180 [1915 106, SIS [ 1S50] - )
116 [\0S.943%5L |[¥lo |10s. 9328 [)5s2 |~
117|155, %37 | 19U |\(§3, ¥872 [1SS3]- °
118 [jo, Is2% @22 107, 1523 [1ss% |7
119 [10S. S0 19 [ ¥y [105, b)Y |ISSES]”
120 1o, 0900 | 1S5 1ok, 0R9% | /55| -
121 [10L. 360 |92 |10b.3LTS( [I1557 |~
122 )¢, 0%\ 427 101, o2y 1558 |~
123 10% . LS | tid Lo%. uWsi2 | Jew |
124 ok, 204 { | HIA ok, 2083 | fol |~
125 [100.75720 | w151 955 | el |-
BALANCE ROO_M ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | %RH
oy | 1aow [ Lo | | TH | YY) [Checkedby: g /-
Selogro | 1630 % N\ 2L [45 [pate: 3./5708
i _ Time: /) /5
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: - Scale: Model: SN:
From B-27- 2008 Through Sartorius A120S 37010004
100 10 1 100 m D &
wel gt walg%t walgﬁ onthg Tech _Dato Time Burlyl‘:l % RH
4. iqqq {0 .ovvo /. booo O 19 %3‘_‘3‘7 O'C’m _]g 4l
[lov.000( [/0. ovoe | I ovoo | +0999 ¥-23 [09%0] 1% | K
(oo ||, o0l | hooe) |, 0997 #’ 325 [\3oe | )% [N, |
100.0000 | (0. 0000 | Lowe |, 1060 ~ (&30 (1030 [ 4L
/00 09| [ Q. eLbLS | 1, coo | ,0999 - B3 [ois 96 |49
/00,0008 | 1D.0cy ! | [(oxo |.0997F n Y= JHoo |94 [4Y
0o ,0000] /0. coo| | .9999 |./ove "Gz [oxes| s 148
14,9999 0. 000 | ,9999 [.099% |OVA 194 |wwo| 79 [4F
44,9999 [/0- ool | [.cbe/ 0999 [IK 19-B [6Bo] 77 [49
99.9939 [ 9. 9999 | 9998 [ .0999 ICh [9-9 [too | DY |98
BA,9947% [ 9. 99973 | L oovo | 0%%9 G- 11_[1ISco | 3¢ | 45
[0 0000 |4, 4447 | .9999 | 0949 121090 D) (49
(00,0000 |0, oo | L opoe | 0299 [ 9-1£ 10900 & | 46 |
(oo oo /o avp | .4999 [ 0999 |Cx |9-14 |05 & | 4
(/00,0000 [fo. 00w |+ G299, . 0999 |G 972z (3] 77 [
/00 . 000 | (0, o] | /, 0o .0“27? O (%2 1/330] 78 | 49
/00 . 000| o w0 | | j oo |.099 Up 19-25 093] V&[4
(. oo (%499 | /oo |, 0498 O}L G-Z0 0920 78 | Y&
(oo - 0601 994999 Y 0999 | /AV [929% |oass |78 | 4k
Joo 200 [f0. oo | ] coco | .0999 ' 10-3 093] 78 | Y,
09, 090y | 9. 9999 | [ oo [, 09 S AXA I - AR
j00.0%0 |9.94999 | ,9999 .09 . /o-4 |0 17 149
(00,000 /0 &y |1+920Z |, 100 o |to-2 11 % 149
1 co. oo | ) oogo 0999 ) -8 /o0 8 49
%.%%3@ [0 axxe [k eoo| 0999 (g w2 {10314 |43
00000 94,9989~ | ficoo| [ 1000  |ICh  |W-to (093> |18 O
/00,0000 | 4,999% | .9999 | 09572 % - 1( 11730794 47
(00, coo [0 oot [\ co0Q  [Ovw ~N_ L0043 |0y 18 | Y6
/00 o000 | )0, N | 9999 . | 0199 [A (- 1F [N30] 77|49
/00, 00 [)o. 002 | | ouro 0 O |-t |1zeo [y |45
(00,020 19,9999 | | ooew | ,0999 - c&;r W-I5 | 1130 |79 |47
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
2 Scale: Model: -
E:::t;s 1O-22.~-G Through%*%”m 'Saarlllori_us A:ggls 2%10004
0 1 100 m ;
v:;glg\t wlgg%t_ wjm weight | Tech | Date | Time Butp | %R
J60,0006 | 0woo] | Looctc [ \0ME  [Qn Y022 [ 4% '78 Yl
93.999 |/o.000| |/ ©000 |, [00Q] Ch o273 | jo00 g
100.009L_| 90052 | | o2 |, 0494 8“1 0-39 | 14900 Qﬂ‘b )
160. 00T | L0 . 0coo | [Looo) [ 0999 N /1020] 1900 4o
/00,0003 | (0. coo| | [Ledo| [,0999 %b /0-27 |0%0 4o
99,4449 [0 ovoo | - 9999 [.0993F |Ch  Y0-Qtel /740 ’76 O
vo.o000 |9, 9489 | ,9499 |.o0a4q Q- lozallko | DL Lq_
q 29939 | 9999 |l [CR 030w | 18 [
%%‘i‘ﬁ’? J0wood  |.9249  |.oad 02 1L [ iscol L% |47
[00.00] [/0.0002. |/.0%00 | .04 H-19 | 1120 DA
oo, 000 0. 0002 | .9999  [.031 S 2o [1low | (4 [SY
94,9999 [3.99%9_|. 4949 099 U [-1E&8 \vt3o| 7, (45
0. 00T o, o2 |.9%49  [.0999 Cifj 205 W30 | s Y
94. 9994 )0, 0 [ 20l L0999 U 222G 10 | Sy 4%;
N YA EREE L9499 - |.0998 O [FZ3- j4oo | 24 |4
/0.0 | L ovdl, | . loou Y 1400 | Y [ Y¢
D /0. 0053 |/ 0990 |Cly [2-1-03]/830 [ b |45
}1(5%91 ."? ‘ tcigqf_: o) Ao 1700 | W% 43
/ 1 OO0 LOO0oo |, (V00 4 Y I A 72 |4
/o.coel |.9999  1.099% € X % o
/0. 01 |/, 000 |v0999 Q). o)
0,000 |/ L0499
Vo0.00v (20 . 000l | /< L0999
IR TL LN L - ST LL
¢ Looxo | 0Y9? ) 15 ll-os| O 4
/60,0003 |fo, 000l | ,9q99 |[.0998 1 15 (2 l'-cg)) 7?:) 1—/(’;
99,9996 [0.000] _|/.0000 |:igoo Dy 1813 [Ieed [ |42
99,3499 [9. Q97 | Zeewoo | wlo00 LB 5% |[17%0 | 11 |42
94,2229 [[o,000/ | .94999 |, w000 [CR Y, 88 /433 12 [9C
o0, 0o ) 10 ctp | oo | ,2999 gz” =@ 1400 | 7Y | 4
a9.91% 1 1.9999 | [woooo  |.0999 A 18] 13 47
.ol [(ooowel [.9999 [.099% A | BHSR] G35 1) (42
(0, 00073 | [0.0000 | [ voof |.0997% [ [2-1z-08] 01/ |78 | U3
(©0.0000 140 .o/ | [caxo |, 0999 T 050| I, | ¢4
(00, 00T | /D 000 | ) o | 0993 B[FOB A% | 74 | Y
/oo. @0l | 9,249499| [ (oo | ©99Y Ba> &bl 10 | W [ds5
(@9 &0 | 9 999 q | {9995 by [BU-dous| 75 | 4e
[00. Gvol| JO. o0 | [, 000 . 10062 % . & 0w 15| 45
(00, 0WOO | Jo. oo [[ioool 1,079 R- Y| 18 | 43
4 .




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: e: Model: :
Er::t:ns H-24o-205) Through | 0~ ¢4J- 245 ggrat:mu; A Lzols 35‘010004
1 100 m D )
v::_i;gt wL?gght weight wolghg Jech | Dats | Thes Burlyb ki
44,9493 | (0. 00| | Jiooo/ | 0R9Y |Ch |42k |0IS| I3 | 4P
100, 0002 | .o/ | LL.cooo , 0999 Gz [1doo | 1B | HY
99,9999 [0 coso | A 0oo® | (1009 g{) “Leg 1o [ 94 [ Yy
/600002 | Jo.ovo | | 9999 | jowo < 5o/ [looo |7 |45
Jooe 003 [ 1p.ooef | 9999 | . looo Ay s 1830 [ |95
/DO .00 | Z ‘tqqcl ). 0020 . 1 D0 5-9 [190 (78 JL
$00. a0| | /0 .00t | /. cono L0911 % S-13 (3D |L | 95
J00.000% | )o.00o | | / oo | Loy 515 [ 13sol ) (4L
/0. o3 | fo.ooa| | liowe [ A4R <f [S-2t [130] 7 [ Y
P94 [0 o) | [ ocos | W [0 p S\ |I% (Y
99,9999 [/0.c00) | lLowo  |,098l (O LS |[S30] 14 | 4YY
/00,0000 | /0. 000 | | . 999% | - 0499 %}5 &7 1103090 [N
/00, 0000 | J0. 0on | | . 0006 . 100G 3 [ loo | LS | Y3
99,9994 [/o.oooH | Laoon | . lovo | G -4 1300 | T | YO
?‘1 49} | /0. Qo0 ;'wop v lg{go LL_:-D lg{%b 08| $9
00003 [0 e | ].oooo |, 044 i 1090 | 712 |4
99.794F [/0.0090 | .9%94%_|.099 %‘@m 2100 | 1% %(L
99.999%[9.999% | [ odo  [.029% 13 1ol Y | 4]
a9.9949(9, 499 howe |, 0999 p | -ILddb | 97 99
da. 9399 (/0 woao | | woou | 1008 L-rf [130] 95 [ 95
(0D oo 1.0 | | oy | 1000 A lodp | 7% | 4
[00.c00D | /0. 0u0 | . 9499 09973 A (a~20 1980 | I8 ‘{-Slfv
999994 [9.999% [ - 4444 | .099% ' K-24 | 1%3 |74 [ 48
.0 N N W wOA44 B3 oo | 99 W,
94.9999 [/0.0002 | /. ovof . 1000 ' 9-1 Tuso |70 YU
Q4.94994 [0 oo  [.59499 0999 leds 19~ lumw 7% [ 43
qg. 4997]9. 2999 ,aqqal% .o;rqss q-8 [wvo IS | Y6
00, 09 | jpioos | 499 | .09499 9. o &%) (.
99.999% [ /0 .0cco0 | (. coco « (000 Chn (97 ] Jg‘fS :?]S{é &25‘
(00 <o | | /O Qoap LD VORA? A (98 [0 7% [ 40
/00, Vo2 | 0.cwo | 4999 . (000 1005 1093 | 75 [4%
(00. 000> [l00003 || oxo0 . LQGH"? Chey [N~ oo |93 (40
ool |fo.cwe | ], 0000 , 0999 8&5 6-8 [loow |75 [9Y ]
/0,002 [lo.Go( [ lomwo |, 08399 ~ [o-9 [iBo [78 _[4C
/o0 bo6( | (0. cooZ | 9999 WSGE] A oo [isco | 79 | 9Y
QA9.949499 | o . axoe [ L ool * . 09499 QU Ttz | 75 4%
loo.wwo | 9.99499 .9999 - 0999 1612 [ W3 | 72 | &y
o002 | q 9499 |/ .cvea ot n 11003 11036 | 79 [ {0
94.4499_| (0. vows [ by iooo U | jeeiy Ty | 78 1YL,




BLANK PROCESSING DATA SHEET # 5

UNIT:__ T 370 RUN: S pate; 1O G2
BLANKS DONE :_/0~30-220+ |
BEAKER A B e
200 mi 75 mI DICHLOR | 200 ml WATER
ACETONE i
P A e
FISHER OPTIMA | FISHER OPTIMA |4 1} (efies
LOT #232.%™> | LOT#03 594/ | Disvilled
FINALWEIGHT |10%, 9009 |Iob. 36777 106, 960
TAREWEIGHT [ 0%, $99S [ /0L, 306D | 166, AL4Y
NET WEIGHT 0014 . 0014 , 00\
TARE BEAKERS INTO DESC : TIME : N60 DATE:_/[0-70- <3
DATE 022 BY:Cp DATE:[023 BY Clo DATE: __ BY:
BEAKER | 1 STWT [ TIM 2 ND WT | TIM 3 RD WT | TIME
!
A liwseat |\ D00 (igm93\ | 02
B |u3oto | 110l b, 3D 102%
¢ |bas | 10T i, 4] 1029
¥ et
FINAL BEAKERS INTO DESC : TIME : Jo{oDATE :__/0-27% 64
DATE :/p%i BY DATE /03> BYCjy DATE: __ BY:
BEAKER | 1 STWT TIMi 2 ND WT TIMg 3 RD WT | TIME
A |IssGoif 020 08909 (Ul
B |ldb3cny | NTL e, 3007 iU
¢ L8| 123 |nl.9usd 1622
TARE QC FINAL QC
DATE | TIME | BY WwB DB % | DATE TIME | BY WB DB %
oz lb|Ch | ¢ 17840 | [eginwlchy |~ | 2L] 42
0-2% /oaoc‘ > M |4y Jo3 ﬂggg_d;e N8 [YD
),




QS’

NET PARTICULATE CATCH CALCULATION DATA SHEET #6

unT:_ P 370 RUN:__ pate. (S L - of
BLANK CALCULATIONS
Acetone : o014 _g+__200 mi= _ 00000 0 g/ml
Dicholoromethane: +0OIM g4 75 mi= _ 0000 14 g/ml
Distilled Water : OOl g+ 200 mi= _» QQVON ¥ g/ml
FRONT HALF CATCH
FILTERS: 04 bj g- , (.0000 g3 = i OL{é“} g
Total Catch #of Filters  Blank Value / Filter
P ,Duuf
BEAkErs: 0203 4. 75 L ocoamt q)= 09210 g
Total Catch mlAcetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : A Ma g
BACK HALF CATCH _
FLTErs:_ 1 O (3 g | (000 q)= _ 1 O16F g
Total Catch # of Filters Blank Value / Filter
BEAKERS : voa¥
Acstone : » O3 1 g- 1O (wust g). . 057] g
“Yotal Catch ml Acetone Bgnk Value / ml Acetone
Cw\"‘
Extract: + O/O0 4. 75 (. ovoolq g)= , OO ¥p g
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
L VS0
Water:._o‘z—-lo g- 75 (s Q0D | R als "D/bo g
Total Catch mi Water Blank Value / Water
TOTAL BACK HALF CATCH : i O q BS g
TOTAL CATCH : » I ‘.4("[ g g

% FRONT HALF : Y, Y
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TEST DATA SHEET #8
uniT:_ ool F310 run: A pate:0- L -G

Test Chamber Air Velocity Start : Cf) Stop : QZ) Avg.: _@_—
T Dry i mmesseemrs R
DB: 1(0

Pre:WB:_f'r 55 % RH ’.’}' % H20
post:we: L p: 17 =57 gru ¥ who

Average : 5% wru )% HoO

Empty Stove Weight (Ibs) : N !/3 w/ stack & oil seal : Wet : N !fQ Dry :3[;)1 klt

Kindling Weight (lbs) : Paper : | X Wood : 9\\ )

Preburn Fuel Weight :_| 2> o 4.0 _ Total ;0.
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total :__22. L)

Coal Bed Wt Range (lbs) : o\ 2\ - ] \55 Scale :BLﬂ : (a - jlﬂ 3
Upper : .25 x fuel weight : Always round DOWN to nearest tenth ?
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : I

Maximum Coal Bed Removal (lbs) : (( au;, p?r\ L ) J:L-r )+2).25=_0o 5

rou own 10 nearesl Len

Test Fuel (.75" x 1.5" x 5" spacers ) = 9’1‘ pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 % 3 o b o

Z'# 4 12,5 3 dwi's | C A4

Test Fuel Weight : 9. ' Ibs

Estimated Dry Burn Rate :

9ol -A) x. ALEES ) 60
Saran X e = ! 288 kg / hr
TIME
Estimated BTU’s/hr : 19,140 x (10{;3) X ’ ‘gg?;g = 15530 BrUshr

EPA Default Efficiencies : Non-cat ;. 63) Cat: 72 Pellet: 78
s




WOOD STOVE OPERATING DATA PAGE #9 .
nit: o0l €30 Run:_ < pate:JO- (b ~2005¢
FIRE STARTED:__ O&SO |

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

i at start of preburn. ;
SECONDARY AR : N / A CATBYPASS: N !( A

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

last fuel, raked and leveled. In stove 20 sec.
TEST:
‘DOOR wide open during loading Qé min. 45 sec. s
PRIMARY AIR : Opened full for ﬁrst_'5_min., then set to run setting of / IL*
SECONDARY AIR : A ;/A CAT BYPASS : N l/ A
: ND FAN: . T o i
ON/ SFdeuﬂgg\mir‘wup’” ‘ ON / OF ingpreburn
ON/ irst muihrlutes of test ON/ OFF ba!ancé@ft\es:t‘run
Fan speed set at 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 orbetter s. g D fir
PELLET FUEL MANUFACTURER : N ’} A BRAND : N/VI

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either 12. or X inches.

1st warm up / pre-burn fuel chargef (| Y Ibs.) added at Oq / 5

2nd warm up / pre-burn fuel charge (Y9 Ibs) addedat | O 30O

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 ( Ibs.) added at



TEST DATA SHEET #10

g

Run:

Date:'o_ (0 "2&-)%

Room Temperature : o °F Temperature Correction Set?: % NO
Calibration Check : 12.0% + or- 0.2%?@3 ‘JNO
Time Test Fuel moisture reading taken : __ D45
pc#| Dimen. Use TOP BOTTOM SIDE Average
; R L T 15,5 s [1S.3
3
4 | a8 | P | 59 2.0 219 219
| Fuve | W | 8 20.0 11, 4 18,9
ol bl N Bl W} 9.4 2. © 0.3
7 2"%x4"x8' P Li2.d
8 2"x4"x8' P
9
10
"xdd” | 18] 3.4 )&/S 1%.3
il R ot [, 7 1%, 2 1% Y 1.3
Bl i e ] 20.1 20, 9 2w 20 .l
"t 2,8 | 179 1%, 3 )&, T 18,1
51 v 2R3 a2 G PAY, 22,3
%]l n |+ | S 233 29 23.1
d 121, 2
18
19 .
20 | Spacers [ T | 7)) -3 22.0 2/ ¥ 21,563
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : }5.5@3 % 20,05 % 20,700 %
Wet Moisture % : I3, 270 % 11, 1856y, % Hm Q05 %

To obtain Wet from Dry :

100 x % Dry Reading

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

= % Moisture, Wet Basis




'GAS DATA SHEET #12 - |
o pate: |- 6 -2c0%

WElGHT, 273

unT: | otol F310 RUN: PAGE: { OF
TIME_|SCALE| FUEL|DROP[ V. | CO: | V. O: | V. | CO _[STATIC| SO:
o] 3354 % I — 155 12.2|.66t] T2 0?29 . 201-0%| 4s0
s 5| 3X1¢ -~ G| 296 [ 1Y |-520]1 5.0 ].07%72 5% |00 43S
N [ e KN I N Y T 162 [ -07% | - 29 [:050] 150
ARG | M 79| ST 6] IS 019 ] 20 R0y HOO
. [z 7-0 | <@ | eh 5% sl [TA-B . 02 | /9 057 | Y00
o [E—Flss3ley T ol -za6l9.ul.524M.11.022 ] 22060 | U=
Fan 2 [re 4.9 S- G| - % L. 2ol A< [.520[1%.0]. o\ | 22 [n6l | 235
3 Azt | 3 A | %9 [Lae 12-1 |- 529 -2 Foesl 250
9o o[t Y[H.) | - B |29l o= |.432] /0-%1,02% | .29 }.06B] 350
2 92%] 3-5 | » @] He| 66 |- 120 1To .oy | .15 [0 6S] 350
50,_@%;—1]2.22,3 o | 3 %3 [aaG 24 | 005 1o QO] 250
i - & : - L - L ' :
SUBTO?A?. t**j :2’***'.' -tagr _Itt?ts:? f?t‘j -.[z(f ';t[.it? ‘21{% ‘nmlbj{ -2%% gu?tg:
o N3 Lol Y1288 AY SV 1022 | 23 oGl S
==z 5] -2 hz’fg .9 1591 [ TU-F 005 | ~06 F0S6| 275
12—l 5709] 1.6 |- 2] 207 5] |.623]19.6].003 | .0% |-0sq] 335
BBl LS| L] [0 [.613 [15-G .oz | .13 [osl | 375
® o073 [1.4 | -] | 2o0[ Vg 1.cid 153009 | 20 Fosnl bnd:
2 0l A ] o) g T UD -C03153 [.673 | .23 Fol | Yoo
W3PSt V2 | ~/ 190 | UR ]GO 15% |.o72 -z3-4:ong oy
>—aglon 1 |- [ %2 [RS 16391760 [.07% | e 003 | Ziop
0l 303 | 10 | -1 | [0 [eva | oo |05 T 2 Foe T 2o
=9 [ Toat Lo ib 1 Lol it Fore i e
s FETN] N N P TGY R N Yl AT R
e el Il e B i e TN M
) KGN NN Y NETE XA B NI A i
; Sliw] 51 - T.Hol 3y [-Cal| /6 .g%'% | 2::) “:Difz\' 575
E ] Ee Y W A NUZN S N A NS o Ly
I3 — _m;‘} Hlocolnar|»0]. RIS 'q?_%" ZOE)-.
= T R RE AR T e
| A R N N NI R ; 0%
2 016is |2 | .of.23] 3.6 '(éﬁs ﬂ?qz g%é :25 ;.83; 0o
AT I YV W) BT WEALW Bc72 RN % o
,‘13 = allle L A1 LGS} o3 1. 038 1. 37 1036 |, 400
‘l .L . = o - o %
S _
S_U_BTOTA.L titi.t Wi LT ELEER T .ttit*: BT TTT] LTI I
TOTAL -tttlﬂt eI [T *ttl'tl. b ewaew tnmt: LT .I alumur- 353 -
: ) : i vy T n\nt

= sOTL))
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ZERO / SPAN CHECK DATA SHEET #15-1

pate: /O~ & —200% Analyte: CO; (15-1)

unit: _Jotol  F3O  Run#: S

Zero Cyl. #: Jmc,_@‘_ﬂ_ Conc. ! 0.00 % CO; Cyl. Press. : __L:Qﬁ_PSI
Certified by : AR LI QUUDE Date : _04"/ Q"OL/'

span Cyl. #: _.. 42719 )5 _ Conc.: |2.1LD % CO, Cyl. Press.: /9 LD _psi
Certified by : A | R LQUIDE Date:__JI- /-~ 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 28 A = + .2 % of 25.0% CO2 = £ .05% CO»

PRE RUN Audit: by : 3/9 Lo Time : JQE?__Temp:_(gﬁ__'”F
) _ AUDIT RESULTS
Point Expected Response Actual Response + Conc. -
i Meter DVM % Meter DVh_ﬂ % Difference A %

ZERG[ 000 | 000 | 00.0 |, b= oz | — 098 | =.00% |-31)
SPAN g & | ofass| 1 zp 482 [ d81 [ 12.2db | odb | W2

POST RUNAudit:by:C_,'}DLm Time: 1S 15 Temp: 73 °F

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

[ZERO| 00.0 [ .000 0. , "
0 00.0 Q0. / JW} ?_\ODL '_'\OO_L hnOJD

SPAN U s | oed 1220 (49,1 | vaq| 12290 | .09 | .3B3

+ 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: /O - La - 2000 ~ Analyte: O, (15-2)

Unit : _;')HQ{‘ ol F30 Run#:

ZeroCyl. #: LLBTAC 3N  conc.: 0.00%O0; Cyl. Press. (oo psi
Certified by : Al R L\Q&L\i Date : Oj?l-'f C%O‘A

Span Cyl. #: L UR) 0% Conc.: \Q--fh‘ O %0, CylPress.: [SGO PSI
Certified by : AR )LIQMDE Date : _ H' (- 07T

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, = + 0.625 % O3

Method 28A = + .2%of 25.0% O, =+ .05%O;

PRE RUN Audit: by:Clpn LJméWO% Time : Jﬁj_Temp : __{C’i_ F
' " AUDIT RESULTS

[ Point Expected Response Actual Response + Conc.
| # | Meter [ DVM % | Meter | DVM % Difference | A %
ZER _ '

Ol 00.0 .000_ 00.0 oo, 0 || Lo g iy 1 Oqc}
SN | 5oy 126 [ 1al | Sodl 12623 | vo23 | )

POST RUN Audit:by:%wfm\ Time: _[S515 Temp : 73 °F

AUQJIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % ' Difference A %
ZERO 5 =
I 24 146 | 2.0 | 53] 12.598 |-, 002 |F.009

+ 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: /0~ (5 = Z00& Analyte: CO (15-3)

Unit: __ —ortul F370 Run#: a

Zero Cyl. #: ALITAC.2-A  conc.:  0.00%CO Cyl. Press. : (9_00 PSI
Certified by : R LI QUINE, | Date : _O4-/ Q'Q")L

spancyl.#:_( HZAAOS  Conc.: 1490 %co Cyl Press.: 15GO _psi

| Certified by : _AIR UQUITE. Date: [~ 1+ O

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

Analyzer Output: 0-1.0 v.

Range: 0-10.0 % CO
Meast_lred by : Rotameter

Flow: 1.5 SCFH

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 : %WW Time: /030 Temp:_ 08 F

AL?DIT RESULTS

Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO -
00-0 -000 00.0 OO\D '-DO’ ; 005-— IODS. , Oqéy
SPAN [wia o | ¢ —
49,0490 | 40| dg 5 | g9 | 4892 [F.008 [0
POST RUN Audit : by : %MMTime' lflgTemp:_Jl__°F
0 . .
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO 00-0 IO . ) _
- 00 | 000 1560 |.000 | OIS L ors | 4l
Hao|. 490|490 | 4.0 | “90| H. 2 ouz. | 028
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp % m) X 100
Full Scale Value
Span % Difference = Act % m) - Exp % m) X100

Full Scale Value




Date: /O - (“n ~Z0% Analyte: SO, (15-4)

Unit :° 30‘1'01 ﬂ’l@ Run # : ‘-/

Zero Cyl. #:: M&& conc.": 0.00ppm SO,  Cyl. Press. : g% PSI
Certified by : Al EJJ@QI&Z Date : 04~/ G4

spanCyl.#: CLRCO%Y  conc.: _J250 ppmSO;  Cyl. Press.: 800 Psi
Certified by : _&M&lb& | Date: O[3+ 200}

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

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

Flow: 1.5 SCFH - Measured by : Rotameter

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

PRE RUN Audit: by : C,S)n gt Time : /030 Temp:ﬁ__"F
AUDIT RESULTS
Point Expected Response __ Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO[00.0 | 000 | 000 |52 |. oz | 9,087 | 9.08F |.363

SPAN |- = ey | g
POST RUN Audit : by : Time: /915 12/ Temp: _i_
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

_T_ERO 000 | 000 | 000 |oo.0 | owo| H, 02 | & 102 | . (LY
"M 50.0].500[ 12801503 | 53] 12579 | G0 | 3l

+ 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




QUALITY CHECKS DATA SHEET # 16
uniT 0Tl F 370 run: oate: [0~ b 248K

'Tr?g ;n;ocouple - oF TIC #13__59.0 °F
TIC#2 i °F TIC#14_ S8 b °F
TIC#3 =49 oF Tic#15__ SS9,/ °F
TIC#4 £59 °F Tic#16___ (| °F
TIC#5 5582 °F TIc#17__(LbS, Y oF
TIC#6 55,5 °F Tic#18___ (bl °F
TIC#7 56,4 °F TIc#19___ S 1Y oF
TIC#8 SY. 7 °F TIC # 20 meesed °F
TIC#9 St °F TIC # 21 — oF
" TIC#10 —— - °F ' . TIC#22 — oF
TIC # 11 5446 °F TIC #23 —_— op
TIC#12 CYATHER, - TIC # 24 s oF
Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % diffsrence

ZERO + S °F Adj.to ©.O °F ZERO_O & °F Difference. Q
SPANLI9, 9 oF Adj. 02000.OoF  SPAN2uLL. (-°F Difference ~0‘8LJ %

Thermocouple Readout Pretest Linearity Check

0 =00 o 200 =202 F 400 = 00O o
600 =<HAUR oF 80 =199 !a °F 1000 =993 o

1200 ={l199F oF 1400 =1399 o 1600 = 1399, o
1800 =1FV4F 2000 = _L_ﬂ:

Sample Train Leak Check Pre _V Post_—

C-gas Train Leak Check Pre t:: Post ?

SO, Train Leak Check Pre Post

Static Gauge Zero Check Pre \/' Post >

~ Scale Check Pre: 3 1, — 369, L/ JO.0
Post:314.3 — 93 = /0.0

Stack Cleaned Prior to Test Run ; YES NO &







TABLE 1 ----- RAW DATA
CLIENT : Jotul TEST No. : 1
MODEL.: F370 DATE: 01-Oct-2008
TIME METER DELTA METER PERCENT PERCENT SO02
READING H CcO cOo2 COCENTR
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 143.000 0.150 82 0.28 2.30 350

5 144.500 0.170 82 0.36 6.00 325
10 146.154 0.100 83 0.47 2.60 425
15 147.424 0.100 83 0.44 3.10 425
20 148.694 0.100 83 0.67 2.90 425
25 149.964 0.110 83 0.12 5.50 400
30 151.313 0.110 84 0.20 6.20 400
35 152.667 0.100 84 0.20 6.20 425
40 153.942 0.100 84 0.11 6.90 425
45 1565.216 0.090 84 0.18 7.90 450
50 156.420 0.100 86 0.26 8.90 425
55 157.704 0.090 86 0.30 10.10 450
60 158.917 0.090 86 0.33 9.90 450
65 160.133 0.080 87 0.23 8.90 475
70 161.289 0.080 89 0.22 6.50 475
75 162.454 0.080 89 0.29 4.80 450
80 163.683 0.090 89 0.32 4.40 425
85 164.985 0.090 89 0.40 4.20 425
90 166.287 0.090 89 0.49 4.10 425
95 167.588 0.090 89 0.61 3.90 425
100 168.890 0.090 89 0.67 3.80 425
105 170.192 0.110 89 0.68 3.80 400
110 171.575 0.110 89 0.75 3.70 400
15 172.958 0.110 89 0.76 3.60 400
120 174.341 0.110 89 0.78 3.40 400
125 175.724 0.090 89 0.81 3.40 425
130 177.027 0.110 89 0.69 3.60 400
135 178.411 0.110 89 0.68 3.50 400
140 179.795 0.110 89 0.45 3.70 400
145 181.178 0.110 89 0.45 3.80 400
150 182.562 0.110 89 0.49 a.70 400
155 183.946 0.110 89 0.49 3.70 400
160 185.330 0.110 89 0.50 3.70 400
165 186.714 0.110 89 0.53 3.50 400
170 188.098 0.110 89 0.44 3.20 400
175 189.481 0.110 89 0.50 3.00 400



180
185
190
195

180.865
192.249
193.633
195.017

0.110
0.110
0.110
0.110

2288

0.55
0.57
0.50
0.51

2.90
2.80
2.60
2.40

400
400
400
400




CLIENT:  Jotul

MODEL: F370

TABLE 2---RAW DATA

TEST No.

DATE:

1

01-Oct-2008

dedededededd ke d A dod ko d vhed g e e e v e doe e A e e e e e e i e e e e e e de e e el e e de e e dede e e e e e e e de e e e de e e de e e e e e e e e e e dede e e e de e e e ol e dede dedede e de el

METER CAL.
FACTOR (Y) -

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

LEAK RATE
POST (Lp) -

WATER
VOL. (Vi) =

TEST
TIME (MIN) ~ =-emr

0.94

29.93 in Hg

0.000 cfm

50.1 Mi

195 min

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

WET,FUEL
MOISTURE § ------

Wt. PART.
COLLECTED -~——-

METER
VOLUME Vm ======-

HC MOLE
FRACTION = ---e---

9.0

16.4

0.3044

52.017

0.0132

Lbs

%

mcf



TABLE 3 —FIELD DATA AVERAGES

CLIENT @ Jotul
MODEL: F370

TEST No.

DATE:

1

01-Oct-2008

- ol o o oA o ool v o v oo i ol il oo ool ool ol oo e il o ol o o o oo oo o oo ol o ol il o ol ol e iy

AVG DELTA
H — 0.10 in H20

AVG METER
TEMP. Tm = ——e 87 deg F

AVG PPM
S02 —— 413 PPM

AVG PRCNT
co N—_—

AVG PRCNT

co2 e

AVG BAL

co2/CoO —

0.46

4.58

10.02




TABLE 4 -—- CALCULATIONS

CLIENT :  Jotul TEST No. 1
MODEL: F370 DATE:  01-Oct-2008
STD SAMPLE STACK GAS
VOL. Vm(std) d) === 47.21 dscf FLOWQsd - 595.202  dscf/Hr
&
9.92 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 2.358 scf CONCTRT.C s-——- 0.0064  g/dscf
PRCNT PARTC.EMISS.
MSTR Bws  ——-- 4.76 % RATE E e 3.84 g/Hr
BURN MOLES OF GAS
RATE BR e 1.05 Kg/Hr PER Lb WOOD Nt ---- 0.67 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ——— 91.09 g/Hr RATE R 3.66 g/Kgdry
& fuel
86.75 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 1
MODEL: F370 DATE: 01-Oct-2008
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 481.2 97 100

10 492.2 99

15 493.7 99

20 493.7 99

25 493.7 99

30 493.1 99

35 494.5 99

40 494.8 99

45 494 .4 99

50 493.8 99

55 496.4 100

60 496.5 100

65 497.3 100

70 497.7 100

75 500.6 100

80 500.3 100

85 500.6 100

90 500.6 100

95 500.2 100

100 500.6 100

105 500.6 100

110 500.5 100

115 500.5 100

120 500.5 100

125 500.5 100

130 501.0 101

135 500.9 101

140 500.9 101

145 500.5 100

150 500.9 101

155 500.9 101

160 500.9 101

165 500.9 101

170 500.9 101

175 500.5 100



185 500.9 101
190 500.9 101
185 500.9 101




\ 35"
COMPUTER INPUT DATA SHEET #1 ' 3 57

C;Iient: Tstol North  Amenita
Address: S | HU“I‘(_bQ!ﬁOf\

Gorham, ME Q903D

Phone: 5_0'-'1@']- 59 (2- _ Fax: _E—l" 55” i L«r(dw

Run No.: __f__Date of Test: Ib- | -20 % Burn Rate;___ [, 050 -

Model No.: Fﬁ:) O (] min ﬁ min-1.25 []fan

Stove Type: [ cat BI NonCat Q Pellet - D 1.25-1.9 D max ginsarg

Dry Gas Meter Y Factor: J40 . post Leak Rate: _Oio_,cfm Time: _}_c]_g_min.
(0.000) (Data Sheet #2) (.000) (Data Sheet#2) (000) (Data Sheet #2)

Dry Gas Meter Volume: <2, 0 | /} cf
(00.000) (Data Sheet#2) - ,.

Stack Flow: JL‘;\U -~ dsefm AH___° ' D"f __in. H0

- (00.000) (Data Sheet #2) ‘ (.000) (Data Sheet#2) :

Maximum Vac.: 2.0 __ Barometric Pressure;____ 21 qu in. Hg

~(0.0) (Data Sheet ) _' ' (00.00) (Data Sheet #2)

Ho0 Captured: . &) | | g
(00.0) (Data Sheet #3) :

Front Half Catch % Of Totali_1, &% %  Total Particulate Catch:_s Y g
(00.0) (Data Sheet #5) (0.0000) (Data Sheet #6)

Flue Gas Moisture: - ‘-I.T-S'? '8) %
(00.000) (Data Sheet #7) B B

Particulate Emission:__ . 0995 - : gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity:__- & "5 % RH Ambient Moisture: I L C? % H,O
(00.0) (Data Sheet #8) T (0.00) (Data Sheet #8) :

" Preburn Fuel Wt.: 2%.D Ibs. Coal Bed Wt.: A lbs. Test Fuel Wt.: 9.0 Ibs.
' (00.0) (Data Sheet #8) (00.0) (Data sheet#8) ~-(00.0) (Data sheet #8)
Heat Output (EPA Default): 1 L2, 5 BTU/hr

(00,000.0) (Data Sheet #)

Kindling Fuel % Moisture (wet); |12 075 % Pretest Fuel % Moisture (wet): [Lo 3(55 %
(00.000) (Data Sheet #10) (00.000)  (Data Sheet #10)

Test Fuel % Moisture (dry) . R G lq' % Test Fuel % Moisture (wet): ILV 10 o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

et

Fuel Higher Heating Value (dry): BTU/b.
(0000) (Data Sheet #11) :
' - OM Y

Stack Static Pressure: in. H.O

(+/-.000) (Data Sheet #12)
Average Ambient Temperature: %D °F Stove Temperature Change: ”25‘% oF

(00) (Data Sheet #14) ) .(+/- 000.0) (Data Sheet #14)
Test short = 1300 meter Termp = Sy 2
Tt Ed = LIS | | I



Hp s

METER BOX DATA SHEET PAGE # 2

Page:

1 of

oniT:_Intol  F370 RUN : pate: 10~ ) ~2c08
Meter Box;__ S H Y Factor: JIHO

Leak checks: /S " Hg @_.00O cfm

_/5 "Hg @_99° cfm "Hg @
Inject SO2 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume: ’iS(.D
ROTO: PRESS: L0 SAMPLING RATIO: 33 1 BP: 30,00
METER ~ SAMPLE STACK | DELTA [METER| SO2 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
0 [1300] /43. 0o 9,202 WIS |B2 |350[%2 |20
5| o5 | 144, 500 —— (10,2 | 1313 1325 [ 822D
01 joll4e, 159 (9,15t [t |10 |33 |45 |I> |20
B s 424 (142 92 19 107 .10 |93 [425 (83 |20
201 2o [1M48. 484 148, (AH[ R 101 | 10 [&3 425 [E3 [ 20
%] 23 149, 9 199901 [R.GI3 | Il [BS 4w [ $3]20
W 3515023 [Ish313 (8598 | 1189 [Hoo |89 [20
B 35 1s2 Ut [Is2.(LA[2.092 |10 | BY [4e5[%Y [2.0
O 9o 153, 92 1S3, 942 B o4Z2 | 1o [ 39 [925 ] §Y [2o
Le dsfiss . 2k (1S5 20 | .4 | .09 8% [ 950 (8Y |20
Ol 501564910 1Sk, Y20 {4,002 |10 | Bl | 425] Fb|2D
% 3]s w0f 157209 [N.bld |09 [ 3L [450 ] S|z |
ROTO PRESS: LD TOTALS: lol, S172 )151 /130‘*/ BP.: gc]tc‘a
0 Tdoo[158, 907 158,912 | 2.59¢] .09 | 5L | 4] &L 2o
8| osliuo, 33 [\ 23 [1&l L8 [52 [s[52] 20
] ol ILL2Z99 | U 28] | 2 ISSoR (89 |45 (89 | Do
Bl oyslicz dsy [t wysy | 552 0% B9 |dso[s9 [20
21 20lll3 L33 | W3, LY3 | 1997 .09 | B9 |[H25]89 (20
Bl 29 lk4.9%S | w985 | 1992].09 ‘5‘:) H42s [ [2.0
01 351, 283 |ILb, 28> | 2997 [ 05139 [vzs (39 (25
®1 35[0, 588 L)< | 14990 [ 'z’s‘": 425 87 (3
01 gl L. %0 [1(B.%90] 7997 [Lo9 [F9 | 425 39| 2.0
) 981100192 1170492 |3.49F [ 1] [ 89 [0[89 [20
o1 solnh 575 171,595 [3.957 [ 1 [F9 | ool %9 [20
] 5512952 [1N12.95% [3.4997 |0 [ 89 [400 (39 |2
i TOTALS! |Gy g6 | [, /] | /D3 [MAXVACC=

TOTAL Cu Ft. ~ TOTALS: lo‘b:"‘l-:;s 2+ 3 | 2oL FAVG B




METER BOX DATA SHEET PAGE # 2

Pageﬁ 2 of

2

onT: It FEIO  RuN:

Meter Box: §H Y Factor: GGYO

Leak checks: = " Hg @100 cfm "Hg @_
| ]S _"Hg @Y% cfm "Hg @

Inject SO* @ 100 cc/min.

"Nozzle : Probe @ 3/8" od

_DATE : JO— 1= 03

cfm
cfm

lhitial Volume: /56D

ROTO: PRESS: | 20" SAMPLING RATIO. 33  :1 BP: 34 90
METER ~ SAMPLE STACK_ | DELTA [METER| S02 |ROTO[PUMP

_MIN TIME | READING . MDCF DSCFM H TEMP PPM | TEMP | VACC
120150 | N1.3d 1 |t 34 129970 [ | 24 40089 20
B[ o | 15,19 | 11S 1Y GGt |09 | BT (425 | 8T ]2
B0 o [ Q7. 023 [0k 02F [ xqal |1 189 1406 139 129 |
@S NS, G0 1R [3.490 [g) (B [HO5 139 |20 |
W[ 75 [ 119,745 | N39S [3.9al [V (89 [4uo |84 | 20
5l 2< (131 VB f%! Pg M4l | Al [ 4o [&4 | 2o
80 3| 130 52| 10L562] A4V [+ I | Mo (& | 30
5 35 (%3, 940 | 133 949G [R.44) [ ) | %4 [ 4 (%4 2.0
045l 145 330 (V95,330 [3.A1 | M| D9 |9 | F9 |20
8] 5140, [ 18 1Y [S.4al | U [ 89 [4ov |39 |20
(0] 50 133. 58 [ 148,048 (D491 | 1] |97 |40 | B9 |20
T 550139, 42l | 134. 98] [3. 49l |. 1] X3 [0 [ |20
ROTOPRESS: (9o TOTALS!/0/, 392] |. 30 _,DT’B B—p',‘,-"i-qqo
[T (90, 965 [190. 965 5,941 [/ |89 | 40039 [do
] 5] 192249 [192. 249 [F.49( [ Al |9 | 4|39 a0
ol o193, (33 4333 (3. 44l [. U [&9 [4oo]”[20
951, 5114s, 013 [[95. 03 [%. 49 1] 1 | 39 [Hool 89 [20
:z: 20 | 33,904 | .M | 350
= 5. 356|104 1424
215 = B
220
225
230
235 .

. TOTALS[33, g3 )[4, /> [344 | [MAXVACC= | oo
TOTALCUFL T =7 67 TOTALS: 2290 [ o9 [BF [AVEBF g o3

(89>

VAN



PARTICULATE CATCH / MOISTURE DATA SHEET # 3
P30 RN, | DatE; O~ |- 0%

" WEIGHT

,&w;‘o

UNIT :

SCALE

SCALE cHECK| LEVEL _ ZE;QED
V

INITIAL : ) 500.0g | = Y90, O

FINAL : v v 88509 | BHS 0
IMPINGER #1 #2 #3 #4
FINAL WT LMo [S75.9 435,32 clL.."-'}
wmawr | (0o | 693, 153, | 913.0
NETWTGRAMS | 4% & | 2.5 i e 3,4

TOTALCATCH:_20O./  GRAMS H20

FRONT HALF
BEAKER® | o
FILTER # )5 DESC. ACETONE
FINALWTg | ~ 7280 FNALWT g | 104 O 129
[iINTIALWT g |\ 1O INITIALWT g | /03, 98260
NETWTg |+ OLT10 |NETWTG 0303 |
‘voL.DESC.m| A\
' BACK HALF
fters | \S L0
FINALWT g | «4HO4
INITIALWT g |+ S(AH /
NETWTg . O4O%
BeakeEr# | <) 9% 99 |4
DESC. ACETONE | METHCHLOR H,0 H,0
FNALWTg |(co. /049 |10S. OFiollo4, T /0L B9t
NmALWT g | 99 981d | /05, c2s)|lod. 9352 | /06, Tk
NET WT g 208 o3 ozizle Long L 03‘70__)
VOL. DESC ml Jpj 75 )25 4| 120 (




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : 9 -f_.i- - 208 Time: _[(00 By : ‘%_—
Manufacturer S & S _Grade : #25 Glass FrontSize: 11cm  LotNo.:_ ;3903
Back Size: 8.2cm_ Lot No.:
pate: 3-8 208 |oy. AV poate_T- U199 |y AV ppate: BY. |
FILTER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
151F | 0.0G12 0937 | 0.66/0 Dol | | F3J €-f
152F | 0.GGL 00 0940 | 0. 6600 /00T |V
153F | 0.6592 094 | §.654l ooy |7
154F | 0. 660G Mz | 0. 660S [00S |~
155F | 0. ¢6 13 0943 10. GGID 1006 |~
156F |0.6603 094y | 0. 6060\ 003 |-
167F | 0.603) 09us | 0.6635] J06% |7
158F |0GG6YZ 0 46 | 0« GlH| /009 |~
159F | 0.6679 o093 | 0- 66 1% J0l10 |V
160F [0-6593 0943 | 0.659y | o1l |/
151B | 6.36 4| 0549 | 0364 otz |/ |~ 9| 0|
152B | 0.3603 0450 | 0-360 1615 |~
153B | 0. 3621 095¢ | 0-%70 joy |-
154B |0. 36 0% 0952 | 0.360q | 1015 |7
155B [ 0- 3625 0452 | 0-%1S 016 |~
156B |0 3649 09SY | 0., 1% (o} |~ |
157B_|0.3596 0955 | 0.3596 | Jows |- !
158B | 0- 26 40 095¢ | 0.3639 | loig |7
159B |0-36 30 095% | 0.3¢ 29 o020 |7
160B |0-304Y 0958 | 0-36 Y73 lor)| |~
Checked by:_ wadg%ﬂm\ Date: F—10- o% Time:_{05S

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB |%RH
<48 | 930 C 1M 45'-'1
A~ 406 [90D gﬁ \) Y




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: | =& + 2w Time ; _J[ Q¢ Bv:ﬂg;
|pATE - 1T 2% BY.CE [DATE; -11-200% _ [BY: LA |DATE: BY;
BEAKER FIRST ~SEGOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 [Iv3, ROIR_[1235 193, %033 [J936 |~ |
77 _116),. 3% 2k Vo2, 3R LY 193 |-
78[94, 4932 [ 1722 194, 9943 [1Y4%6 |~
79 (9 LiIGE 17232 97 LIG3 (1939 |7
80 o4 124 %R 1239 \va. VeH S | J4Ho |-
81 1oL 4L3L 129 |t 4L3S [ )99/ |-
82 (97, 4a4f 1242 [92. 49749 | 442)-
83 [4R.32700 11243 19%. 3205 | 144¢ |-
84 [|0S. 5525 [244[wS, 523 495
85  19%,9922 [11245197.99\3 CRIE
86 |1od, 743 1246 (104,04 33  [14Y) |-
87 [1os5. a1 %2 [129) [105. 9183 [}448 |-
88 /oD, ovAD [124% 100, 602%  [NSo |
89 |10. LT O[S0, WY2O | IYS/ |-
90 oL, 4OD9 | 25! [IDL, 404 2. | 1952 ]~
91 [9S5. 0504 [12s2[95.0%50z  [1453 |7
2 9k, L,9Y [r2s 9L 19 [14SY |-
93 [i01.5 84\ | 1755161 I%4%_ [ 19S5 |-
94 [10L.3LRA | 123C]I0b. 3.%F [ HSC]-
% Wl.yo9y 1257 |02 H0qZ.  [148) |-
6 o3, 981 [126% [163. 9320, (1956 |<
7199, %90 [1259[99.9849 | HsT |- >
98 Jlos. 025, | A0 |(pS. 025 | SW |-\ -1 F[31D
99 oy, 9354 | 1Ro) [104, 35T | 1501 [~ C
100 [job, 413 [Boz[ 10691 [ 1502]- )
BALANCE ROSI’\_:!ENVIR?_NMENT&L CON_DITION?__ —
DATE TIME BY WB, | DB- | %RH
%208 1250 |Cly | [ | DU | 9% [Checkedby:( . [
121 RECE N[ LS Date: ‘Q-/5 0%
= % y ) LILﬁme: 121G
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. g 3 M H N:
Prom. =21 200% Through Sartorius A120S .gymoom
100 1 100 m D
|___wel gt w‘le?gﬂht walgm wolgh‘t’ Tech _Date Time Burlyb % RH
949999 |10 .0ovvo | Jiooee | 10499 %g_“?ﬂ 0S| 18| 4k
[20.009( |/0. ooos | oooo  |.099% =23 09790 1% | Y
'Qcp,wol 0. 0001 | hiooo! |,0997 %é’ 325 V20 9% | M
00,0900 | (0. 0ooe | hawe | 1000 A 1R30 (1030 |72 |4l |
/00, 09 [ Q. oLLS| 1, ocoo l |,0999 %ﬁ 531 [101S” | 2 |49
/00,0008 | 10,000 ) | [ooo |.0997F [ -7 [Woo [94 [4Y
00,0000 IOKOFXJ’ .ccchc[ e JOVO 'th" t_z' oxs| 7S (94
94,9999 [ 10. 000 | ,9999 [.099% CVA |94 1wl 79 |43
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Scale: M : SN:
Prom H-240 205 Through [0~/ 4J- 2459 orne B A?Egls 3?010004
1 100 m
v::?ggt w"a?;:lt wgight waighg RGN () TNER | TN BDurI{: i
94.9493 | [0w0og| | | 000/ 099 |Ch 4w [oxiS[)3 | 43
100, 0002 | 0.0oo /| Levoo [,09%99 [dD [%za [1%oo]| 7% |4
q9.9999 [/0. coso | A 000D | 1000 C%E g |10 [ 9Y [ Yy
B0-0002 [ Jo.cve | | 9999 |, jowe ' S/ [lowQ | |45
Jone QU0 3 1) . OP | L4999 » 100 C fa) S 15330 | 16 4
/oo.000t | 4.9999 | J.oow©O | .ipo0 5-9 |90 (78 (YL |
100 an| | /0. 000D | ) cao 01D S-13 |3 |IL | 95
/00,0002 | Jo.ol | / (oo |\ [Voy D 15-1B (1350 N |[4L |
/W o003 | [0.000( | [ owes VALY X g 1S-2t [13| )72 [YC
NA9q [0 ool | Jows | Wl [y ST\ |I% |4
99,9999 [Zo0.00) | lopo |09l O |b-s | |530] 74 [ 4Y
/00,0000 | . 0ov | | .998% | - 0999 %});) & 11030170 |49
/00, 0000 | 0. 0o | A 000G . 1006 8 | low | LE | YD
R4 [/o ooy [ Lowo | .1ovg  [COF [6-4 1300 | J% | 40
;i;l) ‘ﬁqﬂg} /0. Q0 1/ G | v lgOD by O kg?b 78| ¢49
00 1O (XS (00 | |, 0%9%] (el |00 | 72 |4
99.999F [ /0. 6050 f 4949 | .099¥ % G-1Z 2100 | 7% *!(g
99.999%1 9 .94 3 oo [.0999% 13 1ol 7Y [ 47
99,9949|49, 1499 howo | 0999 n |l ILdd | 7 [ 99
99. 9999 /0 woao | |- woou_ |, 1000 G/‘g [430] 95 | 96
(00 . wo| |1h.ue? | | xasy [ |00 n 168 llodp | 7% | 4
[00.c00D [/0.0v9 | ‘ Q‘M‘i' 0997 |Uy |b-o [leso [ )5 [ ¢
l%mqg ‘? Men% l“ q«c:ft .o;zw o, 1%-24 |igzs 74 98
W, 0. o OO L0444 -2 | oo
9.9999 [/0,000C | /. ovof 1001 A C?Z,.}’ l?&o :;)5’? %ﬁ%
49999 D woo(  [.%999 [ .0999 |43 19~ [um | 1% | <43
49.999719.2999 [.42029% 0999 &4~ [9-5 [wvo 1S | 44
oO- O |jpioooo [ A499  [.0949 9. ¢ 7% (4L
9293 | /0,000 . OO0 « 1006 97 117 1K | 431
100 Q0 | | /O uan 3D AT -8 &0 1% 40
(00, voL2 | (0. oo | Q949 . (0 (005 0930 | 15 |4%
(00. 000> /00003 [ oo . |, 0999 10~ oo 193 (4L
[cocwo[ |fo.awo | ), 0000 L0999 (-8 [loow |5 [9Y
[0.000Z [l0.%o( | fioao [, 0399 (0-9 [1Bc |78 _|4C
00, 006( | (0. 000l | 9995 -0197% o |lsn [ 79 14y
A%.9999 | .o |/, 000/ . 09499 10-1f | 2o | 15 |4%
loo.cowo 19,9999 .9999 » 0993 (12 (W3 | 72 oy
%..22? ?.qﬂ\qq [ eoeo oo [0-13 | 1030 | 79 [ 4L
4499 | 10+ vows [ Doy « (006G o<t g | 28 1YL,




BLANK PROCESSING DATA SHEET # 5

unit._ 300 RUN: | DATE; JO-~1- 2000
BLANKS DONE ;_/0~30-200F
BEAKER A B C
200 mi 75 mi DICHLOR | 200 ml WATER
ACETONE
P A TG

FISHER OPTIMA | FISHER OPTIMA |2 () ofke s
LOT #02572.%™ |LOT#03 594/ | Distilied
FINALWEIGHT |08, 9009 [0k, 3077|106, 96¥0
TAREWEIGHT | 10%, 3995 | /0L, 3063 |10, AL4Y
NET WEIGHT 0014 . 0014 . 0V
TARE BEAKERS INTO DESC : TIME : N0 DATE:_/0-70- =

DATE /o022 BY: DATE : (23 BY DATE : BY:
BEAKER |1 STWT | TIM 2NDWT | TIM 3 RDWT | TIME

A lliygad [ \Doo (!/Q‘Ea‘%\ 102}
8 oo | ol (b, 343 102%
c_ b3 | 102 <w1 joz§
FINAL BEAKERS INTO DESC : TIME : [of0_DATE ;_/0-27 &3

DATE :/0Z% BY %_DATE /03> BY DATE : BY :

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

A |IB8ol |21 |v8.909 | Mo 1G

B__|Icb3ny | NTZ |7, 2077| il

c L% Y122 |pb.9usd Je2z

TARE QC FINAL QC

DATE | TIME | BY WB DB % DATE | TIME | BY WB__| DB %
ozl lewlChy | g ld | egdnoley [~ [20] 42
0-25/060 |Gy ) 4|4y @i&md}e > 28145




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onr: P30 RUN : / pate: [0~ /- 08
BLANK CALCULATIONS
Acetone : 0014 g+ 200 mi= _+Q QOQ_D"?'
Dicholoromethane : OO "‘, g+__ 175 ml = L O OO0 |\ q
Distilled Water : OOBlp  gi_ 200 mi= . 0O0O\Y
FRONT HALF CATCH
rers: OO 4. | (oo ay= s OLIO
Total Catch # of Fitters _ Elnnk Value / Fifter
BEAKERS : » Q30 = g- P (.00t qy= _» 019%
Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : Lo Lpi}
BACK HALF CATCH
FLTers: » OY0¥ N (.0000 g)= , OY Og
Total Catch # of Filters Bl:;k Value / Fifter
BEAKERS : ; 1o
Acetone: _+ [ 20S g-__ 00 (1 ovaF q)= . ”G’%
Total Catch ml Acetone  Blank Value / ml Acetone
4q (,WH)
Bxract: » O/39 g. 750 (ovool] q)= L O125
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
00
Water:__‘__o__?)qo g- LAY ( WO|33_!= -.C)’S‘-”,g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : , 20717
TOTAL CATCH : s DOM .
% FRONT HALF : ol T3

a/mi
g/mi
alml

%
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TEST DATA SHEET #8
onr: Sotol £310 RUN : ) pate:0- | -upB
Test. Chamber Air Velocity Start : D Stop : (.:b Avg.: @

Wet Bulb / Dry Bulb .
Pre: WB : (-1 DB: 7%

.Post:WB:Lodf IDB: 3/.

35 %RH_{ R %Ho0
S35 %RH_A'O %He0

Average: SS % RH_LT % Ho0

Empty Stove Weight (Ibs) . N ! A w/ stack & oil seal : Wet : AJ qu Dry: - L:) S

Kindling Weight (Ibs):  Paper:__3 ) Wood:__ LT
Preburn Fuel Weight : /S .0 + 12,1 + Total:__ 2 | |
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total __o 3 .g

Coal Bed Wt Range (Ibs) : XA - |.%  scale: AAF  -3L9.3

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

Maximum Coal Bed Removal (Ibs) : Qﬁa + L& )+2)25=_5

Test Fuel - (.75" x 1.5" x 5" spacers ) = Q‘f pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" 5 4" g 3- nLL e
. | I 1707157
Zwse | 125 3 s | P45
Test Fuel Weight: 1. O Ibs
Estimated Dry Burn Rate :
QU _-(9.0 x . ILH0 ) 60
22046 . /s - [.O56 kit
' (03 ITIME ,
Estimated BTU's/hr : 1000 _ S BrU
stimate r19,140 x —2d x B | 2\d2. 5 BTUSsihr

EPA Default Efficiencies : Non Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9
Unit : Johl Q:‘S—)O Run: ) Date: JO- / "2‘:08
FIRE STARTED;__ O[3 -
WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
3/z2 | at start of preburn. {
SECONDARY AR: ___ N |A CATBYPASS: __N 1A

CHARCOAL BED PREPARALTION ;
Raked and leveled prior to each warm- up / preburn charge At 1 1Izmln prior to loading

last fuel, raked and leveled. In stove __ &L sec.
TEST:
‘DOOR wide open during loading CP min._40O__sec. 3,V
PRIMARY AIR : Opened full for first__ min., then set to run setting of /3%
SECONDARY AIR : AJ J/A \ CATBYPASS: __A ’LA
poEmN <~ -

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

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s..grn D fir
TEST: 2x4 Packwood -~ #2 or better s. grn D fir
4x4 Packwood - - #2 orbetter - s. gmnDfir
PELLET FUEL MANUFACTURER : N ,)A BRAND : _AJ) A
All Grades WCLB rules: J

WARM UP INFORMATION:

_ "
All pre-burn / warm up fuel pieces were either, l; or .X inches.

1st warm up / pre-burn fuel charger ( /5.0 Ibs.) added at O% 24
2nd warm up / pre-burn fuel charge ( 12-1. Ibs.) added at JOO"L

3rd warm up / pre-burn fuel charge ( __Ibs.) added at
4th warm up / pre-burn fuel charge ( lbs.) added at

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



TEST DATA SHEET #10

Room Temperature : 13 °F Temperature Correction Set?: % NO

Calibration Check : 12.0% + or- 0.2%7@5 NO
- Time Test Fuel moisture reading taken : /100

Unit : Jutv / F310 ___Run: J Date : 10- / ‘ZCD%
pc#| Dimen. Use TOP BOTTOM ‘ SIDE Average
L I I T 32 B | 13935
2
3 .
4| 2% | P | gy, | 20,.S | 224 pING
5 2'x4"xg' P }c’\ ») J’?! _7 ‘ Z QC:I i )8 IS’
[T [P Bq % )6, o 1, 7.
7 2"x4"x8' P - ' <SS}
8 | 2x4"xg | P
9
10 _
ke b | 181 /3.2 124 13.2
i O " N J%.4 )% .4 1%.4
1B - | 227 YL S 2.5 22.6
14 [y 12,8 19,0 5.4 /%) 15:2
151 T TE /%0 Y IRl 1%.3
16 I -+ | 2.4 1.1 22, | 22.0
17 10,73
18
19 .
20 [ Spacers | T | 2/, 2% 23 | =S
Key for Use: K = Kindling P = Pretest Fuel T = Test Fuel :
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 17 '733 % )Ci‘ S(a")‘ % lq\ LY %

Wet Moisture % : (Z\O 15 % “_“’3(’5 % , L“ O %

: ; 100 x % Dry Reading A ;
To obtain Wet from Dry : - = % Moisture, Wet Basis
100 + %Dry Reading |

Acceptable Ranges : 16 - 20 % wet: 19 -25 % dry with meter corrected for temperature. ‘
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'GAS DATA SHEET #12 - | -200%
WEIGHT;, 20677 | o 8 I .DATi Ly - 0
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GAS DATA SHEET #12

weiehT,_367.F o] DATE: _/0- 1-1008
UNIT: 5’0%! ¥ ’6’40 rRun: | PAGE:  oF
TIME |SCALE| FUEL | DROP Co: | V. 0: V. CO [STATIC| SO:PPM|
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ZERO / SPAN CHECK DATA SHEET #15-1

pate: [0~ | =200% Analyte: CO; (15-1)
unt:_Jotol  F3O Run#:___ |
zerocyl #: JOZTAC. 3R conc.: ' 000%CO;  CylPress.;_L20 _psi
Certified by : AlR L|QUIDE Date : _Q.‘)t-'l Q-
Span Cyl. #: L URMALS  conc.: |20 % CO; Cyl Press.: (L3O PsI
Certified by : A IDE pate:__ /1~ I~ OFF
Model : PIR-2000 SN : 407069

Analyzer : Make : HORIBA
Range: 0-25.0 % CO; .
Flow: 1.6 SCFH

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

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

PRE RUN Audit: by: C j;ﬁw

o

Time : [120 Temp : /f’i oF

. AUDIT RESULTS
Point ~ Expected Response Actual Response + Conc.
| # [ Meter | DVM % | Meter | DVM % " Difference A%
SPAN e | e ‘

o x| cles| 2ol Hee | Heg| 12,220 | 202D - | LOYZ
POST RUN Audit : by C,,})Lm(‘]‘{t_}_ Time : /_M,_Q_Temp: BOL °F
_ . _ AUDIT RESULTS '

Point Expected Response Actual Response + Conc.

zetz . Meter | DVM % | Meter | DVM % Difference A %
00.0 | .00 l ; N - R ,

i 000 | 00.0 |po e |1ww |, 029 -.01% [0

4. |, 988 1220 465 195 | 12,195 |~ 055 [-.220
+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = - EX X100

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




ZERO / SPAN CHECK DATA SHEET #15-2

pate: /O~ | —2008
Unit‘:_jg_‘*'_dl 370

Zero Cyl. #: Mﬂgﬂ conc. :

Certified by :
Span Cyl. #:

Certified by
r: Make: TELEDYN_E

Analyze

Range: 0-25.0 % O2
Flow: 1.5 SCFH

‘:'A\

Model :

‘ Analyte :
Run#: J

O, (15-2)

0.00 % O2

AlLR LAQUMDE

Cyl. Press. : __(Q_ZJLPSI

Date: O4-19-04:
Conc.: 12..60 %0, Cyl.Press.: 12D psi

320 A

pate: [l- (- 0T
SN : 37400
Analyzer Output: 0-1.0 v.

Measured by : Rotameter

EPA Span Value =25.0 % O, |
EPA Control Limits = + 2.5% of 26.0% Oz = * 0.625 % O3
Method 28 A = + 2% of 25.0% O, = + .05 % O

PRE RUN Audit:by:C{QﬁLQpﬁrg% -Time: RO Temp: g °F

_ B _ . AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# [ Meter [ DVM % | Meter | DVM % Difference | A %
A0 | 504 [ 126 ] 1L | rs0f| 12623 | 1023 | -0
. . *
POST RUN Audit : by : %ﬂme ! __J_':_"_Eg_'l_'emp - ,cg_u___“ F
_ - AUDITRESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
SPAN 3 S 4 & = -
63 Y 126 | 120 [2592] 12.598 | 002 |7, 009
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = % - % X 100

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




ZERO / SPAN CHECK DATA SHEET #1 6-3

Analyte: CO (15-3)

Date: L0~ J - 200&
unit: __ortul F370 Run#:__|
zoroCyl. #: _LORTRAC F-R  conc.:  0.00%CO Cyl.Press.:_____PS|
Certified by : _&LK_U_&L\\F, Date: _O4-1 -0
spancyl. #: Conc.: | 49O %CO Cyl. Press.: PSI
' 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 Measured by : Rotameter p
EPA Span Value = 10.0 % CO
EPA Control Limits = = 2.5% of 10.0 % CO =+ 0.25%CO
Method 28A-:t 2% of 10.0 % CO=:|: .02 % CO
PRE RUN Audit: by : Time: _|120 Temp: A °F
- AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 | 00.0 | .. ., : . ;
- | 0o [\OW | \Ois” o | e
il C 90 | 496|490 | 90 th 902 00T | v OlF
POST RUN Audﬂ:by:%%ﬂme: % Temp : _ 3L °F
_ ———— ~_ AUDIT RESULTS '
Point Expected Response ~ Actual Response + Conc. ,
_ZE_TR 5 Meter DVM % Meter | DVM % Difference A %
00.0 | .000 | 00.0 s Lo ik L 5 ass
B B o |~ | . 005 005 | oY%
H40|.492| 490|%. | 491] g5z | oz | vz
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = X 100

Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm 1 X100

Full Scale Value



ZERO | SPAN CHECK DATA SHEET #15-4

Date: (O - | ~205% | Analyte: SO (15-4)
Unit 10*0\ ﬁ?)’lQ Run#: /

zoroCyl. #: LLRTRC 3N Conc.:  000pmSO;  Cyl. Press.: PSI

Certfiedby: IR UQILIDNE pate: _Q4-1F+0O4
Span Cyl. #: CAQ&ZQ%‘I Conc. : _,_m_lapm SO; Cyl. Press. : PSI

© Certified by : (> | Date : O |- 3+ 200}
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0-2500 ppm SO2 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH o 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 : { L) Time : ) (20 Temp: 7"’( oF
_ AUDIT RESULTS
Point Expected Response _Actual Response + Conc.
# Meter DVM PPM Meter | DVM % Difference A %

- ERO 00.0 .000 00.0 cow | L&Q (_(‘ lOZ_ L(!' ’Ol \ J(DL)J .
AV gt s 12ge] so.0| s 1250, | 1w | 10l

Time:_[(( 30 Temp:__8J  °F

. AUDIT RESULTS
[ Point Expected Response_ Actual Response £ conc.
i Meter DVM | PPM Meter DVM % Difference A%

::: 000 [ .000 | 000 |00 [poZ|— %83 |—.883 |-, 035
50.0].500 1250 5o [ 150/ ] 1252.9 | 290 | Lk

+ 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 :




QUALITY CHECKS DATA SHEET # 16

unr I tol F 3w RUN': / DATE ; O~ | 208

Thermocouple Check:
ol °F Tc#13___ Lo oF

TIC#2 — °F TIc#14___ ST) °F
TIC#3 (S Y °F TIC#15 Glod °F
TIC#4 (1.3 °F Tc#16___ b °F
TIC#5 (3.5 °F TIC #17 L9 9 °F
TIC#6 (3.% °F TIC#18 LSS °F
TIC#7 (AL oF TIC #19 (% oF
TIC#8 (3.l oF " _ i
TIC#9 — oF TIC # 21 — o
* TIC#10 — oF " TIC#22 — °F
TIC#11 (Lt oF TIC #23 — p
TIC #12 (L3 o TIC # 24 — o

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

ZERO_. | _°F Adj.to ©.O °F ZEROC.& _°F Difference & %
SPAN_43 .| oF Adj. 102000.OF  SPANZD/5 °F Difference_t OT5 %

Thermocouple Readout Pretest Linearity Check:
0 =00 o 20 =/999 o 400 = UL o

e ]
—— e

600 =9 F 80 =799L °F 1000 = 9990 oF
1200 =199 o 1400 =1399Y oF 1600 =/599,4 o
1800 =119994 o 2000 =22000.D °F -

]

Sample Train Leak Check Pre E Post _V
C-gas Train Leak Check Pre Post_V
SO, Train Leak Check Pre_~", Post

Static Gauge Zero Check Pre _ Post

Scale Check Pre : 3200 — 3100 = /DO
Post: 372%.2— 3LY 3} = ,0.0

Stack Cleaned Prior to Test Run : YES Z NO







»%I

.7 &
TABLE 1 - RAW DATA
CLIENT : Jotul TEST No. : -4
MODEL: F370 DATE: 02-Oct-2008
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CO CcO2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) (%) PPM

0 196.000 0.150 70 0.56 3.10 425
5 197.500 0.230 73 0.33 3.10 325
10 199.497 0.150 74 0.25 1.70 425
16 201.031 0.120 74 0.35 2.30 475
20 202.403 0.120 75 0.34 1.80 475
25 203.780 0.130 75 0.61 1.80 450
30 205.234 0.150 76 0.47 3.10 425
35 206.779 0.190 77 0.15 5.30 375
40 208.536 0.190 Vi 0.22 7.30 375
45 210.293 0.190 78 0.23 7.20 375
50 212.057 0.190 79 0.19 7.30 375
55 213.827 0.220 79 0.10 7.60 350
60 215.724 0.190 80 0.24 8.40 375
65 217.500 0.190 80 0.16 8.90 375
70 219.277 0.190 81 0.22 9.20 375
75 221.061 0.190 81 0.13 8.00 375
80 222.844 0.190 82 0.24 7.90 375
85 224.634 0.150 82 0.22 4.90 425
90 226.214 0.160 82 0.13 4.60 400
95 227.892 0.150 82 0.19 4.50 425
100 229.472 0.150 83 0.24 4.40 425
105 231.057 0.150 83 0.30 4.40 425
110 232.643 0.150 83 0.33 4.30 425
115 234.229 0.150 83 0.32 4.30 425
120 235.814 0.140 83 0.47 4.20 425
125 237.401 0.140 83 0.54 4.20 425
130 238.989 0.140 83 0.63 4.00 425
135 240.576 0.140 83 0.68 3.90 425
140 242163 0.140 83 0.72 3.80 425
145 243.750 0.140 83 0.77 3.50 425
150 245.338 0.140 83 0.77 3.50 425
1565 246.925 0.140 83 0.81 3.50 425
160 248.512 0.130 83 0.78 3.50 450
165 250.011 0.130 83 0.84 3.40 450
170 251.510 0.130 83 0.85 3.40 450

175 253.009 0.130 83 0.48 4.00 450



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

254 509
256.008
257.505
259.006
260.505
262.004
263.503
265.003
266.502
268.001
269.500
270.920
272.341

0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.120
0.120
0.120

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

0.43
0.45
0.50
0.56
0.58
0.57
0.56
0.57
0.45
0.47
0.46
0.47
0.44

4.00
3.80
3.90
3.90
3.70
3.40
290
2.80
2.40
2.20
2.00
1.80
1.50

450
450
450
450
450
450
450
450
450
450
475
475
475




CLIENT:  Jotul

MODEL: F370

TABLE 2---RAW DATA

TEST No.

DATE:

2

02-Oct-2008

Ahkhkhhdkhkhhhkhkhbkhkhrdhihhihtidhhbidd ik ik rdhdihhiddddhrdkddrrddihihdiddiddddiiiidddhdddiddikdddiikddidn

METER CAL.
FACTOR (Y) -

BAROMETRIC
PRESS.(Pb) —-—

LEAK RATE
POST (Lp) ——

WATER
VOL. (V1)

TEST
TIME (MIN)  ———

0.94

29.81 in Hg

0.000 cfm

74.7 MI

240 min

Wt. WOOD
BURNED(LB, -~

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

Wit. PART.
COLLECTED ===~

METER
VOLUME Vm ------

HC MOLE
FRACTION -

9.6

16.166

0.3646

76.341

0.0132

Lbs

%

mcf



TABLE 3 —-FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F370

TEST No.

DATE:

2

02-Oct-2008

oy s vy o o ol il e o gl o ol o ol il ol ol ol il e o sl e ol il oo i oo o o ol il e e ik R R R R

AVG DELTA
H —— 0.15 in H20

AVG METER
TEMP. Tm = 81 deg F

AVG PPM

s02 —— 424 PPM

AVG PRCNT
cO N—

AVG PRCNT

co2 ——

AVG BAL

CO2/CO —————

0.44

4.26

9.76




TABLE 4 -~ CALCULATIONS

CLIENT :  Jotul TEST No. 2
MODEL: F370 DATE: 02-Oct-2008
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 69.83 dscf FLOW Qsd = -~ 546.911  dscf/Hr
&
9.12 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—--- 3.516 scf CONCTRT.C 8 - 0.0052 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws =~ ———-- 4.79 % RATE E B 2.86 g/Hr
BURN MOLES OF GAS
RATE BR e 0.91 Kg/Hr PER Lb WOOD Nt ---- 0.71 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE =~ ==e-ee- 79.88 g/Hr RATE e 3.13 g/Kgdry
& fuel
87.49 g/Kgdry '

fuel



TABLE 5 -—- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 2
MODEL: F370 DATE: 02-Oct-2008
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 593.4 97 100

10 602.0 98

15 604.0 99

20 603.2 99

25 604.8 99

30 604.5 99

35 605.5 99

40 607.1 99

45 606.5 99

50 607.8 99

55 609.3 100

60 609.0 100

65 610.3 100

70 610.0 100

75 611.9 100

80 611.0 100

85 612.8 100

90 613.0 100

95 612.7 100

100 612.4 100

105 613.8 100

110 614.2 100

115 614.2 100

120 613.8 100

125 614.5 100

130 614.9 101

135 614.5 100

140 614.5 100

145 614.5 100

150 614.9 101

1565 614.5 100

160 614.5 100

165 614.6 100

170 614.6 100

175 614.6 100



185
190
195
200
205
210
215
220
225
230
235

614.6
613.8
615.4
614.6
614.6
614.6
615.0
614.6
614.6
614.6
614.5
615.0

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




COMPUTER INPUT DATA SHEET #1

(%"

Client: astol N orth ﬂf‘ﬂff‘ 1o
Address: s H m&&m _
Gorhom, ME 0403 . 2

Phone: m__"lq-)_ 59 IZ- Fax: ﬁ-‘]“ S = Ll‘g123 .?('

RunNo. 2 DateofTest: | O- 2 -20% gumRate_+J L3

Model No..: Eﬁ') o N min [Imin-1.25 []fan

Stove Type: _[] Cat gNon-Cat [ Pellet [J1.254.9 [Jmax - [Jinsert

Dry Gas Meter Y Factor: \.CH'D Post Leak Ratei <000 cfm Time: aqo min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: ) Lm A4 l cf
(00.000) (Data Sheet#2) - | |

Stack Flow: <g ) | (,l dscfm A H: | ’3 ) -~ in. H.0
(00.000) (Data Sheet #2) (.000) (Data Sh_eqt #2) . :

Maximum Vac.: 2.0 Barometric Pressure: 29, 6 | in. Hg

" {0.0) (Data Sheet #2) ' ’_' q (00.00) (Data Sheet #2)

Ho20 Captured: - : q‘ g
(00.0) (Data Sheet #3) :

Front Half Catch % Of Total: 22.% %  Total Particulate Catch:__ 304(/ g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #5)

Flue Gas Moisture: L’ i1 ] 3 %
(00.000) (Data Sheet #7)

Particulate Emission;_ 08B0 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity:__ § "}' %RH  Ambient Moisture: , J ‘D % H0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

~ Preburn Fuel Wt.: 'B 35 Ibs. Cdal Bed Wt.: 2 ¢ Ibs.

(00.0) (Data Sheet #8) (00.0) (Data sheet #8)

Test Fuel Wt.: CL ___lbs.
~.(00.0) (Data sheet #5)

Heat Output (EPA Default): 110 09 { { BTU/hr
(00,000.0) (Data Sheet #8) :

Kindling Fuel % Moisture (wet): f > '81-0:" % Pretest Fuel % Moisture (wet): D‘ lq(" %
(00.000) (Data Sheet #10) | (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): Ht 2%5 % Test Fuel % Moisture (wet): ’ (Dfugip %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry):
(0000) (Data gheat #11)( il S,

Stack Static Pressure: . OBGI in. H,O
(+/-.000) (Data Sheet #12) p (D

Average Ambient Temperature: ,1‘3 °F Stove Temperature Change: ‘“L)l ) °F

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

Testshdt = [(50
Tesh  End /550

i

peter Terp = SYf

D
o S



3

METER BOX DATA SHEET PAGE # 2 Page: 1 of
onT:_Totol  F370 RUN: & patTe: o= 2 2008
Meter Box;__S H Y Factor: IO
Leak checks: /S " Hg @_ %9 cfm "Hg @

_ /5 "Hg @+°%° cfm "Hg @
Inject SO? @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__[+SQD

v

BP: 39 %3

ROTO: PRESS: |, 2.V SAMPLING RATIO: 37, §
= METER "~ SAMPLE | STACK DELTA METER| SO2 [ROTO[PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
° |/{so] 19L., o D . 259 .IS 20 |50 [ad
5| s 197, SO — 1039 [ 23 113 [325 73 [3D
012000 199,497 (199, 99| R.9F | IS | Y |H2S| Y |20
1 oy |20 03] (Aol 03[ |42 | 74 |4Is| 7] R0
2] /ol202.405 [7p2. 903|030 |12 |95 |95 [ 95|20
5[ /5203790 [203,780[0023 [ V3 [ 5 [950] 75 | 2.0
0] 20| 7205.2349[ 20523 [S.1UL], 1S 1194 |42 [0L][zo
B[ 7_0(_,1,.-‘)’101 20L7H 9.233%1.9 |7 [ 35|07 |20
P 1 30 [20%.52 [208.53-19.238 | 19 | D [3Is] 77|30
13 (210,290 [0, 293|9.220[19 | 9% 315 [ 1% {20 |
O gy [ D2 057 [U2. 053] 9,258 [ 19 |74 [375] 79120
B 4% 243 ¥ [213.9273 [9.5%0 122 [19 133619 | 26
[ROTO PRESS: ‘2_0 TOTALS: /OLf SDZ a 03 :.w'?_ BP.: '26?1 3
® []250[ 2S5 72 [21s20¢ [9.186 | .19 [0 [315 [80 ] 230
(%] 59200500 [ 217, 5e0 (9. J4L, KD S [ F0 [ 3D
| ™ l’soo 219.27 | 219. 2779019 [ 19 [ &) [35]R1 [20
Plosl2l L) 721,00 (9008 | 191 R) [35]8) (20
201 /o [222. ¥4 722 344 WA [ 9 [T [375]82 [z0
1 o129 3 [y AYIR6I |5 [ K2 [des[@2 (20
0 2022621 1226214 (3550 [L [F2 [doo|'2 (20
B 251227.99% 222292 [0 | IS | 2L (42552 |20
W] 302294792 | 294972 [I.0u |5 [ [925(33 20
1 391231067 (231,053 3.0LI |15 |33 [925[%3 2.0
) S0 252, (A [ 2237, (A3[B. 0L [ 15 [ IS [d75]33 2w
W 951234 7224|234, 229 . Q) [ IS | X [425[83 |20
L B TOTALS: JO2 @:é- at o l' Cigz_ MAX VAGC =

TOTAL Cu Ft. TOTALS 25, 359 .04 | 184 |AVE-BF:
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Pagei '

METER BOX DATA SHEET PAGE # 2 ; .
UNIT iof*ul F310 'RUN: _DATE: /O~ Z2- 2008
Meter Box:__ S 11 Y Factor:_+3Y40O
Leak checks: ___J 5" " Hg @_.LDY cfm " Hg @_ cfm
/S " Hg @090 cfm | "Hg @ cfm
'ln]ectsoz @ 100 cc/min. "Nozzle : Probe @ 3/8" od Initial Volume: L_SEU |
ROTO: PRESS: 210 SAMPLING RATIO: 2 AS I BP0 80
| METER | SAMPLE STACK | DELTA [METER| 502 |ROTO]|PUMP
MIN| TIME | READING . MDCF DSCFM H l%? PF.‘M TEMP | VACC
[™]1250 [ 235, %1 Y[ R0S3 | [F | 63 4251R3 | Qo
B[ 55230, Yol |231.40] |B.053] (F | B3 [425 3312
00 | 23% . 999 238989 %.05% Y [ &3 [H25 (%3 | 2D
| o5 | 240, S 240 .59 B.053 | (Y [ DD | 492583 |20
W[ o |42 103 |22 IU3 [8.053 ] 1Y |83 [425 |8 |20
|, 5| 243,150 |243.150[3.053 | |f [¥> |4251%3 |Jo
(80 2, [24S 33% | 248339/ F.053 JY | DD (Y2518 12D
[ 2¢ [290. 925 [P A25 [ R.053 [ )Y |83 | 425183 |9
180 3[4 %.512 [A¥8.512 | 105 [+13 3[4SO (B3 |20
e %250.@/ 250, Ol [2os | (3 | 33 [4S0 | 83|20
M| ys25 LS [I5ShSio|Jws |03 | 3 [4S0195 Ao
75| g 1as53, of) (253, 0 [0, oS 113 | 8> 450 (33|20
ROTOPRESS: |, 20 TOTALSIG .94% | 1.4 1940 BP. 2, &0
B[ jijso] 254 SOA_| 254 S01 | 71605 | 113 |95 |450]33 |90
8] $H|ASC.00% | A5 00 7). Los | I3 B3 |$SDIED [2b
W0]/5p[257. SO [ XS2.60F| M bus | 13 [83 (4D | &3 |20
195] 51259, 00 | 259, e | DLos| 13 | 93 | 45083 |20
2001 J9 | AL, SOS |MD.:3039 | 1.LbS | I3 | B [ 4 | B3 | 0
215 [z ot 267, 0 [ 1 Gus| I3 [ 92 | 450] 83 |20
2] 2o [A3.503 Q3 S33|).to5 |3 |33 [H50[&3 |20
W) 2S5 15 . wn | ALS. 003 [hLeS |13 |83 (450 |83 [ Jo
23 20 2LL,, 2LL.S0Z | D).LoS |13 |83 |450 (33 (20
25] 3STACB 0! |AB.a5)[1.LoS | 13 [ 83 |HS0| 85| 20
20| Hol 29,50 [ A4 S5®@[7.205 [)Z [ 83 [1S[83 |20 |
28] 45| 200,920 [ X10: 9o | 1. 205 |12 {83 [475]%3 2o
’ TOTALS:[90, <UD [.54 | aal, [MAXVACC= -
TOTAL CuFt._ TOTALS[ 125, 303, 13 7 [Ave. BP:




METER BOX DATA SHEET PAGE # 2

UNIT:  Sotol

F370

Meter Box: - H

Leak checks: /S " Hg @992 cfm
_J5 rHg

Inject SO? @ 100 cc/min.

RUN :

Page:

Y Factor: 14D

3

of3

@19V cfm

Nozzle: Probe

@ 3/8" od

DATE: J0-2-03

"Hg @_____ cfm
— "Hg @
Initial Volume:__ /.S QD

cfm

ROTO: PRESS: 20

SAMPLING RATIO: .95

ol |

BP: 2\, D0

MIN

TIME

METER
READING

SAMPLE
MDCF

STACK
DSCFM

DELTA

METER
TEMP

S02
PPM

ROTO | PUMP
TEMP | VACC

240

ISD

272, 3Y/

1,105

H
Npi

3D

45

23 | 2D

245

212,34

250

255

260

265

270

275

280 |

285

290

295

ROTO PRESS:

TOTALS:

BP.:

300

305

310

315

320

325

330

333

340

345

350

A

355

TOTALS:

399. 3o

0239

MAXVACC= |3 O

TOTAL Cu Ft.

24

TOTALS:

3. L)

A0

541

AVG. BP: Bﬂ\ % \

~L =i~

7



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uNiT:__ P 2700 RN 2 pate: Jo-2:0b
SCALE |  WEIGHT
SCALE cnech LEVEL ZERQED 20509 | _g"t_ﬁ 0
INITIAL : v, v o, 590.0 g 590.0
FINAL : v v 885.09 %558 .9
[ mpineer #1 #2 #3 #4
FINAL WT Ll b, ) ot B q4L./ q2.0
INITIAL WT (,03.0 | 5%60.0 H 3L gL T
NET WT GRAMS LDl | 4.3 2:5 4.4
ToTAL cATCH: 14, 7 GRAMS Ha0
FRONT HALF
BEAKER # o)
FILTER # |SZF DESC. _ ACETONE
FINALWTg |12 ] FNALWTg |75, G 13
NmALWT g | = 00 NmALWT g |95, S
NETWTg | -Q L7/ NETWTg | .02Z17%
voL. pesc.ml___ (gD
BACK HALF |
FILTER # 52
ANALWT g |14 210
INTIALWT g | + 3L03
[NeTWTg | .0 Lot
BEAKER# | LOT ID:’J JoH (05
DESC. ACETONE | METHCHLOR | H,0 H,0
FINALWT g ﬂg 5132 |02, 33U, 2250|161, 0397
INTIALWT g |9 102,.3540 [/00: 20310 Ol2 |
NET WT g H 33| 0327 0227 0285 |\, 052
VOL. DESC mi 1’2-0 75 s 125 ( 2.50\|




Into Dessicator :

Manufacturer _ S & S

FILTER TARE WEIGHTS DATA SHEET #4-1

Date : Q-S‘M

BY: v

Time :

10O

By

Back Size: 8.2cm_ Lot No.:

|pate;_1-%-1o%%

Grade : #25 Glass FrontSize: 11cm Lot No.:

By: AV IpaTE:

___|pare: 8208 |av. AV s BY:
FILTER FIRST SECOND THIRD
it WEIGHT TIME WEIGHT TIME WEIGHT TIME
151F | 0.6G12 9% | 0.6Go/0 Y -
152F | 0.6k 00 0940 | 0. 6600 0% |V = F30 | £
153F | 0.6592 094/ | §. 6541 1004 |~
164F | 0. 660G AHZ | . 660S {005 |~
155F . | 0- 66 13 0943 | 0. GG 15 006 |~
156F |0.-6603 094y | 0. (60| No3 |
157F | 0.6%3) 09us | 0.663] 206% |~
158F [0 (LU 0 46 | 0« (b4 /009 |~
159F |0.6670 03 | 0- 66 % J010 |/
160F |0-6593 0948 | 0.659Y ol |/
151B | 0.36 4| 0949 | 0364 oz |/
152B | 0-3603 09450 | 0360 | /013 |7~ 70 |R-2
153B [ 0.3672| 095¢( | 0-% 70 jorg |~
154B |0. 360% 0952 | 0-360q | 1013 |~
155B |0- 36.2S 0952 | 0% 1S 06 |~
156B [ 0-364% 09SY | 0-3, 4% o1} |~
157B [0.3596 0959 | 0. 3596 g |7
158B | 0- 36 40 0956 | 0.3639 - | loig |”
159B [0-36 30 095% | 0.3 29 1020 |7
160B | 0-304Y 0958 | 0-3 U7 o1 |7
Checked by: (, L2, dg&‘ﬁﬁ}-\ Date: 9—1O- o¥ Time:_{055

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | %RH
%&-%-os (IR a\ 1 [4
0B ] [0 L ‘} 2y |




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : | - 23008 Time: /300 By:_d) Lo
DATE: 31" 0% BYUN  [DATEe- [-0%  [BY: _Cp_ |DATE: / BY:
BEAKER - FIRST SECOND ' THIRD
# WEIGHT _ TIME WEIGHT TIME WEIGHT TIME
101 [95.54 Z | ko 195 59 13 |/536 |~
102 [9G.3700 gol 196, 3\9% 1@’_?-% |
103 [102.3542 [ 190) |lot. 3540 I35 |7 F3o |2
104 [lo, 20U | 40t [0k, 2059 [1539 |
105 [157. ok [ 1909 Do, o1 [/590 W/
106190, 77103  [191pn A6, T 100 |15Y) |~
107 19, 3412 | 19l 152 340R [ISHZ |~
108 [tod. 94473 [ 1412 [ oY, 99L3 1S9~
109 [4R,3ws7 | 1413 |8 KN 1S9 |~
110 |04, 0133 [ 19(Y[JoY, 013y | 1545 |”
1197 2420 @i 9. s 196 ] -
112 lo4, 493 | 1AL |04, 5859 |i1s4y7) |~
113 [loL, Y4\% | 140 o, 9913 [ 1846 |~
114 |joL, 192 | @i%[Iob, 1920  [s49 |7
115 1oL, 2180 1914 [106. S0 [ 1S50] -
116 [\DS . 43%L  [¥lo [l0S. 9328 |)sS2 [~
N7 |16>. %% |92 |\(§3, ¥872 |ISS3]~
118 |jo1, Is2.% |22 |10, 1523 [1ss4 |-
119 103, S0 19 [ ¥y [108, b)Y {ISES]”
120 e, 0300 | 1S Lok, 09% | IsSl| -
121 _|10L. 30 |192b |)0b.3L5 |/557 |-
122 [ )g1.02\% |41 idl, o)y | Jss& |7
123 105 s 1] | |08, WS)12 | Jw |
124 lol, 204 { | ¥4 [ /ob, 083 | ol |~
125 [(01. 9520 | W] 161. 2155 | jLel |-
BALANCE ROOM ENVIRONMENTAL CONDITIONS .
DATE TIME BY | WB | DB [%RH
IAoy [1au | Ga | /| TH Lli ehecsa Y- Ol Lo -
el o | 930 % N\ 20 4% [pate: Q-/5% 08
s . Time: /)5




ol A gt nﬁ anl | ©o8-0] ¢
6 LR 2L T AU | L0 ¥
8 bh LL J | rew | €0-9-0] €
L " R OeS([Bo-H-q| 4
9 75 gL ot b | @-E- I
UOISS9S uoissag
H4% aa Ag aun | ajleq | Buwbiopn H4% aa Ag oun | Sjeq | bumbiom
‘ SNOLLIONOD TVNSINOXIANI WOOY 3TvIS
’ - N WU Ll fo_Nruﬂ_
OIrO12-0/  hith'| Ofass|hal  2zF’ Ol ol OSzR | WD a7 | 7261 9zS]
“ i | &@ o L] Of L2y
lﬂw 2ho|2-al| iz | MY R (20 Ghbel -0l SIED |0 arlz-ol] 751
Ag | auny [a1e@| BB Ag |aun) [elea| wbism Ag |oun) [eleq| wbiopy Ag |eun) | eeq | #1on14
\\. P - $ { ~
YOI LAEO7T -G/ (£5RQ Qi ASSTI | -al| cabLo @V )| ol [E-07 | CO]
¥ e I |
D\ 20| G-\ BT ™01 ) V| €55T | £-0r| BRez Q1 | Uo7 [ ST O
y B AlE L2 COSED
.\ENE £-0f] 2785201 MO|A69] T-0] TB8E TV VD 2CST A0, € oV ViDjomor [ ]| ¢of
/ i ~| ~/ _ J
EPEIHCN281S T [ KT 7SSH Aol £or 875 |aoar| ear| —7q]
] f!..!.\\\ ~J| -/
rO\@voﬁ&ﬁ}mS .‘ﬁo YOl osq | For| &1 .\mwdﬁﬂd\ Q] \OM
Ag |awn [a1e@| MbOM Ag | auny |aeQ . Ag | suny [o1e@| Wb Ag [oun] | seq |#soweeg
/o ® : abed Q0 2-0/ = 31va ;.N TNNY O_Pmum : 1INN

S1HOIIM INVLISNOD - €¥ # 133HS V1Vd JAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
cale: M : SN:
grac:r? %"'27* 200% _ Through Sarors | _A:‘_Z’SIS 37010004
100 10 1 100 m D R
| weight welght welght weight | Tech | Date | Time | g | %RH
94.99 [0 .0vv0o | )ioooo | 0999 %ﬁﬂﬁ’m;@ 1%
/o0.009( | 0. oo | I ovoo [.0999 §-23 09790 1% | K
/ooeoo| [10. 0001 | heoo |, 0997 35_3-7.:’1 1200 | % [ NG
Jo0.,0000 | (O, e /. [abela . 1 OO I~ A 30 030 ) L{L?
J00, 009 [ Q. eLLS| ), ool | 0999 %}' B3 WIS |96 |49
/00,0000 | 10,006 | | [,ooo |.0997F TN [T |94 [ YY
00 ,0000| /0. 0o | .9999 |./ove Chp 19-7 |osus] 7S |98
G49,9999 | 10. 066 | ,9999 [.099% [OVa |39 |weo] 79 143
94,9999 [0 ool | Loool  [v0%99 9K 9B [0Bo] 772 145
99,9439 | 9. 9999 | 488 [.0999 ICh 19-9 [toco | D4 |93
A2, 9347 [ 9. 99943 |} ogoo | 0%%9 G- _[ISeo | ¢ [ 45
(0o, 0000 [4,4497 | .9999 | 0949 [ G 12 (093 70 |49
fO::i.oooD JO, e | L,opod 0999 |0~ 19-1% (04900 7% | Y& |
foo.coou]/o v | 4999|0999 |Qx  [9-14 095 J& | 49
(00,0000 [ /o 0w |+ 9999, |.0999 Oy (%22 [O3D| 77 |Y
/0. 0w [0. ax3) |/, owo |, 0998 %\ %724 11230 7% | 49
/00 . oo |jo oo | | j oo |, 0999 o 19-25 (0935 & |4
(0. P (229499 | /oxof |,09498 [Ch 1926|0920 78 | Y&
loo - 0601 [14999 [ 1. 000) 099G | /nv 1929 [oass| 78 | Y6
100, Qo0 |10, 190 | |/ oo [ 099% % 10-2 |o s | 4¥
[0 200 (0. oo | [, oooo | 0999 | J0-3 | Q_@S 26 |40
09, 0000 9. 9999 [/ ooo  [,0949 o s3]l E |4
100000 19,9999 | ,9999 [.09499 . /0L 0930 77 |97
(00. 000 /0, Dy | 1+020Z7 |, 100 -2 [ /e 0% 149
L0, 10w | ) vogo \0%99 ) 1vw0-8 l/ow |78 |49 .
Q99 oo | A coof 0999 [T w9 11035 1% | «3
l00.0000 [4,9999 - | ficoof [, 1000 [di  lso [093> |18 | 40
200,002 | 4,999¢ | 9999 WECE) g 010 {1930 [7¢ 197
(D0, cow [0 Ol | |\ apo0 oo [ [te43 0990 18 | YC
/00. oo | 10 O | 9999 m‘i‘i 1A (- N30[77 %7
/00 00 | )0 002 | |, oveo ? O o<t [i2zo | 9% |45
/0. o0 19,9999 | ). ooew_ .bq 9 clrr,\ W-I5 [ 1120 |79 |47




A IB

WOODSTOVE DATA SHEET #4-4

~ SCALE QA SHEET
ates: Scale: Model: SN:
From J0-72-G _ Through 32k~ 2% Sartorius A120'S 37010004
100 10 1 100m
welgl_glt weigght weight weighg Tach Date Time BDI:IYb % RH
/00,0006 | 10.0os ) | o [ 094K o [ %] 8 | YL
M.9949 [|o.000] | [~ 000 |i[00] Ch_ o-Z3 (oo | 14 [ 4
1000052 | 00652 | ) o2 |, 6994 b 1039 |40 | DD | 43
160, bW [ L0 0o | [ovo) [.099% N 11626[ 17w [ ) | Yo
00,0003 |(0.coo| | [(e00f [,0999 /021 10520 | 7% | 40
99,4449 /0 wvog | . 9999 [.099F  [On 0-Qs| /2w [ T8 | 4O
foo.0000 [9.9999 | ,9449 [,0299 [T~ lwzaliww| L L&
99.9%1% [41.9149 e Js M P 13 = S [« [0-3p | 1o | & |~
99.8%97F [Zo.owo [, 9249 [.0499 [T L [ [scol L% [947
[00.000] [/0.0q02 |/.000b  |.0989 O [H-191 11203
zgz oor0| 20,0002 | .9949_ |.034 N =20 [1loo | (4 [S94
14,9999 [ 9.94 99 |6|‘HQ_ 1099 Cr |[-188 \130] L, [4S
loo. oL o, 0002  [.99419 L0999 _ Cﬂf) 205 W30 | b |4
Q9.QT._[jo. 007 [[ool  1.0959 [T |1+ @ﬂ_% S [4-
j00. 0002 [9.9999 [ .9999. [.0998 O [FZ3- j4o | 749 [4F
“MM1 /6o |Loval |.lvoo  |C g 1qoo | Y [ 49¢
LL,oE® [/0. /. 099 [Cly 2163|1530 [ T |45
{??9‘.4%4 9.9499 + 1999 1.0999 o |-l0K 1700 | % (4T
/00.09_91 (0, 0002 | }0oon |. /0o |0hh |- ¥ | 72 |do
94.9999 (/0. cvel | 9999  [.099% -_ A-RBIEP | %494
94.9999 [/0.%001 [/, 00 0999 1.
00, Coexn | /D, 0000 | /o |,.0499 ; !
00,000 (|20 . ooo( /.é:lnm% 0999 (09
(QD,000Q | /0O (¢ | .9999 | .09 ' 804 1330 | 19 [4)
(00,0003 [0, 000l | ,9399 |.099% [, lsz [140 | 70 |45
99,9999 [ /0.0 [/, 0000 [.looo Dy B 13 (1o [ > |47
92419 (2. 9992 [0 | olo00 b 5+ 1230 ] 11 |42
94,2929 |fo.000/ | .494999 |, 000 85 1433 72 [0
(00, 000 ) |10 ClxxD [ o0 099 9 i 6*9*6 I400 | Y | 49
99994 1 1.9999 /oo |.0999  1df  |CAus| /8BS )3 (47
20 ol [(pvowpl [.9999 0997 |, [34H8 Ga3| 77 |42
fab.oooj’ (0. 0000 | [/, voo| 0999 %1208 ] 01/ | 78 | U3
Lcaz.oo_ot ooy | Jewo 00998 U, R-lI%oflcpr, | 94 | <L
/oo. @Ol | 9,8999 | [.voes 0999 [0 A bl 110 | A0 (G5
(99, 0000 | QAN Y | {A99F e 0998 [CUp  [Fe-od ons | 75 | Y&
[00. Sool| 0,60 [[,0000 |, 16068 R-22- & o‘?zb 15 | 45
(00 OLOO | )0, ol |/ ool 09299 N X 157 3




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Pom H-200-205) _ Through ] 0~ 14 257 Sartorius A120S 37010004

10 100 m:

weioggt wﬁgﬁut w;lgﬂ welg hg' Tech | Date | Time BDurlyb % RH
349447 | 10000 | Jiocos | 0994 ICh |42k |OIS| )3 | 43
100, 0002 | 20.000 7 | Levoo  |,0999 [ |%za [1doo | 7B | db
99,9999 [ /0. coso | A b0OO | 10009 % g |10 [ 9Y | Yy
/B0.0002 | j0.ovo | | 9999 | oo ' s~/ [0 |7)) |45

« QUL 4&_@%‘ 4999 . 100° v &2 11830 [ 6 45
JDO . D00 ) q‘qq °| ], 0020 . 1 OO s5-9 |0 18 Y
100, a0n| | /O .0000 | J woo 015 S-13 [3o|IL | 95
/00.000& | Jo. o | | /. oo |\ 1voy ! s EIIESE Al A S
/W0 o003 | [0.000| | [ owes .@_ﬂ_’z_g% S-21 (30| D7 | Y
([¥a994_[)0. ool | Looo [ aloe  Clp [\ | % |46
99,9999 |Zo.co0) | Lomo  |,094L [ s | |s30] 14 [ 4Y
/00,0000 |lo. 000 | .999% | -0%99 [Ch [ 1130] 70 |49
/00,0005 | J0. 665 | | [. 0006 . 100G 8 | low | L | Y3
R.A4Y [/owod | Laowo | . IR0 | b-4 1300 | T | 9O
?;2‘;&? /0. QX0 !/ szz__v_lﬁqﬂgg dﬁ) L{;’_KJ lﬁ;}% 28 “f-(z

i /O (g | [.oxo | 084 it |00 | 12 |4
99.74F [ /0. 6090 4991 | \099% %\ 612 (2000 7% |99
d9999%19.999% | oo [.099¢% G713 [ 1] 7Y | 9]
99,.9999[Q.9999 | fawe |, 0999 p & 4TILEd | 71 [
94, 9999 [/ W | | oopu |, 1000 Cp /51430 25 | H&
/o0, 000 [/h.ao? | I, ooy 1,100 a, 64 llkdo | 7% | 4
[6D.coob | /0,09 | .949 L0097 Uy [b-2olloso [ I8 [ ¢
998994 [9.299% | - 2449 [ .099% (& B-249 | 1535 |79 | 9%
pooogllo oo, [(obol  [voA49  |CR  1$-3) [iooo | 99 T4,
99,9999 [0.000Z | /. ovof oo (@ [9-1 [uso [ [ 40
24.9999 [0 o0 [.3%99 04 lcdn 19~ [uw [ 18 | 43
qi. 999719 2899 .qqqng .099% F19-5 (o |15 | 46
/00 O | |0 o000 YA ; I.O‘l‘iq .l LSQD &
9. 9997 | /10.,0c00 | [, Gogd « 100G %7 ;_' 7 1174s :))sg L.L%
(00 <o ( | {0 o Weaes) A7 ~ |8 |15 [1% 186
/00, Vo2 | {0 .covo . 1999 . (000 f 1005 10930 | 15 [4%
(00, 003 |10.0003 || oo  [,099Y s Il 1Moo 173
oo |fo oo | ) 000D y O G [0-8 lloow | 7% :%f
leo, 002 | /0.00( {, 600 , 0999 A 109 [1i3o |98 | 4L
o0 00| [ (0, woZ. | 9995 0197 le /o | Isn | 79| 4Y
Q9.94999 | Ib.axo | L.omf . 0929 "l (2o [ 215 [4%
rco.c6o 199999 [ .9999 0999 1617 | 30 [ 72 [ofy

X ) i v . 00 wf '

= p 1 /o-td | g | Y 1Y




BLANK PROCESSING DATA SHEET # 5

unm: F A0 RUN: 2 parte: 10-2-08
BLANKS DONE : /0~30-260F
BEAKER A B C
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
- PV A T
FISHER OPTIMA | FISHER OPTIMA |/ ) lete s
| LOT #0225 [LOT#03 594/ | Diskilled
FNALWEIGHT 108, 9009 |10k, 3677|106, 96¥0
TAREWEIGHT _[10%, %99S | /0L, 306D 100, 9 44
NET WEIGHT o014 . 0014 . 0L\
TARE BEAKERS INTO DESC : TIME : D60 DATE: /0-70- <

DATE /o522 BY:

DATE : [023 BY %_DATE: BY:
BEAKER | 1 STWT | TIM 2 ND WT 3 RD WT | TIME
A lszead [ 1000 {[o‘&aﬁ@ 102}
B |ida3oto | 100l (ub 3LSY 101%
c_ (W3 | 1We ik %4 ) 1029 :
FINAL BEAKERS INTO DESC : TIME _I_Q’{Q_DATE Jo-27% 0
DATE :/0%¢ BY 4. DATE :/03% BYC DATE:  BY:
BEAKER | 1 STWT TIMi 2 ND WT mﬂ 3 RD WT | TIME
A |Ig8olf |20 8. 909 | 161G
B |icb3cnd | NTL |, 3007 ib
c |G| Y122 |nb.9usy K22
TARE QC FINAL QC
DATE [TME |BY |wB [DB | % DATE [TME |BY [we [DB | %
ozl | 784 | [refnwlepy [~ [72L] 42
10-23| 1000 | ©) > M |4y _/c-ag-mgbf ) 2% [43




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT: F 370 RUN : 2 pate:/0-2-0%
BLANK CALCULATIONS
Acetone : 00! q _g+__200 _mi= _s QQDQQ”P g/mi
Dicholoromethane : ool g+__ 75 m= _ 000D \ g/ml
Distilled Water : OBl g+ 200 mi= . QOLO! g/ml
FRONT HALF CATCH
mrers: o Okl 4. ] (,0000 g} = 0L s
Total Catch # of Fllters Blank Value / Fifter
BEAKERS: + OZ) 7 g-__ O (,c0onF q)= 02173 g
Total Catch ml Acatone Blank Value / mi Acstone
TOTAL FRONT HALF CATCH : . 0320 g
BACK HALF CATCH
Fters: . OGOT 4. | Coooo a1+ OO 3
Tml Catch # of Fitters Blank Value / Filter
BEAKERS : 008
A,oetona:_dq‘sq g- 1720 fnmq g)s= ' ’L'lC:' g
Total Catch ml Acetone Bgnk Value / ml Acetone
wﬂ ]
Extract: 0327 g- 75(' (. 0000l q)= 07213 g
Total Caich ml Dichloromethane  Blgnk Value / Dichloromethane
& oot
Water : 105!2 g- AS0 (+ Q0O|B 4)= ' O"{(J”?‘ g
Total Catch ml Water Blank Value / Waler
TOTAL BACK HALF CATCH : A3 g
TOTAL CATCH : \ Bb o (Q g
% FRONT HALF : 2. %% %
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TEST DATA SHEET#8
unr: ool £310 RUN:__ 2 pate:lo- & -2w®
Test.Chamber Air Velocity Start : D Stop : C,.‘b Avg.: Q

Woet Bulb / Dry Bulb _ )
Pro:wB: (> pB: M = S¢Y  %RHIS %Hy

Post:WB:_L? DB: 6 LO  oRrHAC %Hy0

Average:_ S % RHI 1D % Ho0

Empty Stove Weight (Ibs) . N ! A Wl stack & oil seal : Wet ; A {A Dry : 3 S

Kindling Weight (lbs) : Paper : | | Wood : L, %
Preburn Fuel Weight:m*q + 9% Total: _ 22. 7T
Kindling & Preburn Fuel Weight (wood only) (lbs) : Total : 5”‘ D

i

CoalBathRango(lbs): . e Scale:'g(ﬂc"el .'5._5‘-{
2/

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 :

Maximum Coal Bed Removal (lbs) : (( 2 k{ + 2_9_ )+2).25=__ ¢ S
Upper Lower Tou nearesi len|
Test Fuel (75" x 1.5" x 5" spacers ) = __ ot pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load
2"y 4" g 3 nLL ,h
¢ £ 00 o
24 4 12,5 3 v s -
Test Fuel Weight : UL lbs
Es.timélted Dry Burn Rate :
L - (G4 x 60
(Ao x GG ) - 913 kg /hr
2.2046 . 3\}Q
(93 TIN:E _
Estimated BTU's/hr: 19,140 x 100 * ‘qDBBR = / ‘ OOO‘ /| BTU's/hr

EPA Default Efficiencies : Non Cat: 72 Pellet: 78




N O EAN:

WOOD STOVE OPERATING DATA PAGE #9

Unit ; ot €30 Run:_ 2. Date:[O- Z 2008
FIRE STARTED:___ O %273 :
WARM UP AND PREBURN:
PRIMARY AIR Set wide open for all warm-up / preburn fuel charges. Then set to
i ?D _ at start of preburn.
SECONDARYAR: N |A caTBYPASS: A [A
HARCOAL BED PREPARA{I'ION : l
Raked and leveled prior to each warm-up / preburn charge At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 25 sec.
JEST: .
‘DOOR wide open during loading Qb min. 435 sec. \ / J
PRIMARY AIR : Opened full for first___ min., then set to run setting of
SECONDARY AIR : AJ !A ‘ CATBYPASS : ___N IIA

an speed set at
WOOD DATA: KINDLING: A mix of the grades listed below:

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

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-bumlWa_rm up fuel pieces were either 12- or _>< inches.

1st warm up / pre-burn fuel charge’ ( 2.9 Ibs.) addedat_O 23,

2nd warm up / pre-burn fuel charge ( 9% lbs.) addedat_ <74 )

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 ; :-U‘f"d/ F3'70 Run : L Date:lo— 2 '2.&)%

Room Temperature : Lo O‘ °F Temperature Correction Set?: @ NO
Callbration Check : 12.0% + or- 0.2%AYB§ ~ NO
Time Test Fuel moisture reading taken : ) O'-)g
pc#| Dimen. Use TOP BOTTOM SIDE Average
1S TR A 15 1 189 )G oo
2
5
T[T [P | 220 20,3 211 21,9
5|28 | P | 9,4 /9.7 73 3.5
6. | 2"x4"x8' P - 20.0 D, o 20, 9 a0 9
7 2"x4"x8' P L3
8 2"x4"x8' P
9
10
k" b | 8.3 (5 L /4.4 1%
2] v L ss 5.} 2% 1%.2
181 - | 25 pay 245 2L
14 4128 | 2.0 20."¥ = ( ApH
51 v | 8o 1 .Y 16.5 152
16 I ~t {90 {%.1 i8] 1% .M
7 WS .2
18
19 _
20 | Spacers | T V.S 2o 1o
Key for Use: K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : $las | oD % ‘;\b‘ ")qu. % \d\l%?) %
Wet Moisture % : 13, YF % |7, ‘O\La % IL. L %
To obtain Wet from Dry : 1_?30:‘_ ;/: D[:yWRZZZ?!:;g = % .Moisture. Wet Basis

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



'GAS DATA SHEET #12

DATE: 3= d ~200%

WEIGHT;_>41 3(*"? -G | 5 ;
:FanLol F3‘)o RUN: PAGE: 1 OF
Um{e SCALE| FUEL |DROP|__ V. . {01 GV-?’ ‘(“-10’1 . ‘S’_ g‘; - SOT%‘;G SO:ZET
0. 339,21 G, — 123 L 6% e il :
- qg% "L-’h‘; Zls i al Jeu R ].0%2 ] . 330 325
= sale | -al.03z z'f-% ;:SL, "j%'il’z"ofg-” ;;"S &% -LEZSS‘,
) 2365169 | -2 |04 ¢ | A2 181 §.034 | .35 |.032] 13
= "%%1 52.2. A T%Z’f. 1-% Frglé.. ;%S-fac gr'i?} »3‘{&:052 '3"—?;"
NO (2824 0] %. 2 -] -5 13 i B S s _QIL— 150 |
| Fi? e g Bﬁ% ig.'z) gl v 1Az ol | =43 [-ah0[HTS
B |28.0 A | Gl 2n]S3 |6l %i,ow 1S 1.oSI1-5}S
4o =0l D] 6% | . 0| 294 3B [-52% | Vo2 |02 | 12 | .o55 -5
|k 73 ? G-l =t 2ol 32532 ] 15 2] 020 -7 J.0Se ]33
I £33 a-’in,_g.l Ss|-6 | 24fAa 53213 3] 619 | (7 [.oS8]-335
—<Juslw.al - 6 e__BOLi o s a0y | -20 1.0 ]. 350
SUBTOTAL hhdddy ekl ‘wddgdw § ttlit _tttt. :t-tt ifit* whwww - _I'ttti .-‘:_;iz_(?_ ‘tt**l.
S R A | Gl o B || T 1 [073 | - 20 1.060] 335
LS 2255 33| G358l T fust] WL 0S| -1 |.06z] 235
226|320 - FL 363 [ 72 [-HSZ] W3 .07 |22 1062 S
IB—=lnlas | sT.20 50l <176l 017 |- 12|06l | Z3S
Lol Z 1] -y 331 49]-Seql1TC], 023 |24 060|375
2l als]| g | -2 9l oo [-Gn | 156 [0 | 22 .05 [ s
S—plNY L. ) N3 | N6 l-CH IGO0 . (3 1.0s01 4900
N3N | ) L%l s [eunl e .0 [-19 Q46 | NG
=0l S LA -0 137 WY 16Y3] 16-) [.023 | . .00y U725
,/} A2 L6T. ] “:‘%} t{% .813 {(9_-\ 1029 | -0 D:'L H1s
AL ws] -] DA Mo ) J. 022 |« O4| [ Lizs
PP T MW T INET7Y AN N NP —'%% O4o | 115
SUBTOTA_L nu-at.. [TIIT] t“.it _t:ltt [T I .mut-‘ I LITIT] /b T
o[0T [0 -0 | B2 | .GUA] 6] [-ohG |- a3 L.otzo 75
| O VO] LX) H2 6w ] 16-0], 053 -5 .09 ] hs
:5_ 0] 50, :'11-3 P .10%1 OGO 161062 |-G | 0% ] Y5
205 21 -01,15% ] 3.9 1M Wo:2 |06 | <GP ). 3% 475
o R I A Ll_éﬁ- A NeTeT BN Tﬁ""‘%‘%& L\%é
231006l 1.0 -1 T35 [.6s9 [ 165 [0 | A2l 0% 075
B0 6104 -0 M1 T 3ST.659 1654070 | a3 Lo ais
051 -9 1~ ) 1. 192135 1.6551164 [. 0%0 =% Tg% 475
Loolomoq] K1) T00) 125 1659[16s [.onx .99 03¢ | 4SO
' 5 '35 %.L, "% LQ : [ lLlO r.')"" (gS“I 1(93 |0t6’5 -.‘%L!’ 303'2 L)%
! m% S ST P RSl ST VR N T ] )
B013051 -3 ] . O | 162 1. ol LS) [163 [ oy | -ue fl%% 4SO
SUBTOTAL ::::: ::::: :titt . ."tt.tl . LT T ttttt‘ R 1 TT1] f ttttt dhrddd -‘I‘.L"IZ, T
" i ) iyl “-Qitt.‘.- LT TTT] ik dedrdy -t--'ll a tﬁ-.t LT TTT] l( Wiy

TOTAL'



GAS DATA SHEET #12

weiGHT; 267. @ | DATE: __ 8~ T 2003
un: Jotol  F 330 RUN: A PAGE:  OF
[ TIME_|SCALE[FUEL|DROP| V. | CO: | V. = | V. | _CO_[STATIC] SO:PPN
WO —25[ 202 G [ -] [ [HOf-¢St1bd 042 [ M3 [.032]. 450
1 RO -1 066 ] 33 1591165 f.oud ] . NS .03L] S0
Q50N S| 0 |.15%[D9 [.659 zgg-ﬂ 049 | -SO 1.0 | 459 |
0100 -4 | .1 183 [ 39 1.6S/1b3].055 | -6 ].0%0]. 140 |
22 AL A - 190l 3 16O 1S oS -sB |.0%[.450
22—21564. - 31 .0 [ 123 3Y |-G WP [0S0 ] -S3 |.029] .450
2 —3%ag] -2 | [ .ol Tal-Cy 1131055 .S |.0%A . 4O
2 Xagl -2l .ol 10128 |- A4 ].056 (.53 | -028].HSO
22Dt 2 [ .0 1-098] A [ S |R.g o0 ]-4S .03 -USo
2| AR <] L 10 20 AT [ 1F-1 |04l | 47 1026 |-HSO
22—l YA -1 | -0 |.0%63] LO | AB) 1.3 ].0uS | -He Loes | HB ]
z A -l -o .o VB 1AavTlgs|ode | -4 .o l.s |
SUBTOTA L i i i) b i i ] AhEAR whRRE wRddd RRRRN whdhw ***j:_ wlwkd 2 3"‘ 3 Ahdhd /
M}m\@ <Ol -1 |0yl [AS/[ 1% ].095 ] .44 |.024 ] Y35
5 ;
it 37 i
UL 77
-;1\3
L
L _
ﬂ]ETOTAL LT T} T A LTI [T _t*.**t TIIT] T I3 1] 11214
250
3 I
29/’ |
2N
=
H
&2
250
=)
SUBTOTA” L i whARk wihhhE L i 2 i iR t*tt*j R Ad il iy whddd ‘\ Lc('ao .***L* /
TOTAL WA dw hd i whkdd it ] **ttt_ whkkh® t*t*.t £ 22 11 Vi dr e s '03q wrivdk /
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ZERO / SPAN CHECK DATA SHEET #15-1

pate: [0~ 2 —200% Analyte: COg (15-1)

unit: _Jotol F30 . " Run#:__ &

Zero Cyl. #: M Conc.: 0.00% CO; Cyl. Press. : (10 psl
Certiied by : _A1R LIQUIDE pate : _O4-19-04

Span Cyl. #: | YmMaLS _ conc.: |2 B0 % CO; Cyl. Press.: L8> ps

© cCertified by : Al R LIQUIDE . Date: )il - /- 0%k

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 % CO2
Method 28A = + .2%of 25.0% CO; = + .05% CO

Time: 1035 Temp : A oF

PRE RUN Audit: by : J}/_)}/J

L

~ AUDIT RESULTS
[Point | __ Expected Response Actual Response + Conc. -
i Meter DVM % Meter DW % "~ Difference A %

ZERG| 000 | 000 | 00.0 [ 5.0 [~ |— 0710, |=618 .3l

"SPAN T 1zo| Qe | 488 [12.220 CO20 | 0B
POST RUN Audit : by C'blﬂn\ﬁ“m Time: /(30 Temp: )3 °F
AUDIT RESULTS '
Point_ Expected Response Actual Response % Conc. :
i Meter VM % Meter DVM "% Difference A %

ZERO| 00.0 | .000 | 00.0 |.p.» |.c00 [-.02% TS i ID

T 4as |, deg n2o[ 460 [ o] 12095 [-o05 |70

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

Zero % Difference = y X100

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




' ZERO / SPAN CHECK DATA SHEET #15-2

Date: /O~ L — 2008 ~ Analyte: 0, (15-2)
Unit : “:\Q‘l' ol F370 Run#: 2
Zero Cyl. #: Conc.: 000%0,  CylPress.: LIC psi
Certified bY _&_\MML— Date : QL/-/ qul,L
Span Cyl. #: . & ~ conc.: 12.60 %0, CylPress.: JU2  pg
Certified by : A\ 1D pate:  [l- (- 07
Model : 320 A SN : 37400

Analyzer : Make : TELEDYNE
Range: 0-25.0 % O2
Flow: 1.5 SCFH

EPA Span Value 25 0% O,
EPA Control Limits = + 2. 5% of 256.0% O; =

+ 0.625 % O2

Method 28A =+ 2%of 25.0 % 02 =+ .056%O0:;

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

PRE RUN Audit: by : C}%Wéﬁzoﬁh Time: 1035 Temp: 3 °F
| _AUDIT RESULTS
Point | __ Expected Response Actual Response + Conc.
| # | Meter | DVM % | Meter | DVM % Difference | A %
ZERO 0 y : |-
PA12.eD '»504}} 26 |1z [ s | 1223 [0z [0y
' ] L1
POST RUN Audit : by : C»}) L, Time : _LTemp °F
L - AUDIT RESULTS __
Point Expected Response Actual Response + Conc.
| # | Meter | DVM % | Meter | DVM % Difference A%
ZERO | 00.0 .000 00.0 - e _ o358 —
- a0 | OuJ L OLOS L0003 ool
SPAN ¥ : 4. - |
146 Y 146 | 12 | .soL| 126713 | ~o13 | .29%
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = % - EX X100
Full Scale Value
Span % Difference = m) - 9 X100

Full Scale Valug




ZERO / SPAN CHECK DATA SHEET #15-3

co (15-3)

Full Scale Value

X100

Date: /0~ & = 2Z00& Analyte :
unit: _—orhol F370 Run#:_<
Zero Cyl. #: M Conc.: 0.00%CO Cyl. Press. : (.a’c' PSI
Certified by _&LE_U_QJL\\F, Date : _O*4-/ 9'0‘/*
Span Cyl. #: _- Conc.: | 490 % co cyl. Press.: LYY pgr
‘ Certified by : Date: /I~ 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 100%00 =+ 0.25%CO
Method 28A + .2%of 10.0% 00 + .02% CO
PRE RUN Audit: by : Time: 1935 Temp: oF
. AUDIT RESULTS
Point Expected Response “Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO | 00. . ; = s00 A
SPAN 00 | 9% | @0 Joowo ool | L oLS 00S” | O
Y| 590 [ 4a0fHu ¥ 49} 14.%73 | -0rF [-275
POST RUN Audit : by : Time : _/-30 Temp : 3 °F
_ AUDIT RESULTS
Point Expacted Response Actual Response + Conc. :
ZT‘I:!(') Ialetg' % Meter | DVM % Difference A %
0 000 00.0 ™
BT . ot sl 05| 4L
Ha.0|. 490 ,_ya@ 43a | . 439| 4.992 |-, 008 . o5
+ Conc. Difference = Act % - Exp (Std) % |
~ Zero % Difference = X 100
Full Scale Value
Span % Difference = Act pm) - Y



Date: (O - 2—\ ~Zo0% | Analyte: SO, (15-4)
Unit © Q‘Q"'Ol 153’1(3 Run #: j\
Zero Cyl. #: Mﬁ;&ﬁ Conc.": 0.00 ppm SO, Cyl. Press. : IO /0 PSI

Certified by : _&]_@_LLQQJE___ Date : _O4-19-O4
span Cyl. #: CCBZOSA  conc.: 1230 ppmSO,  Cyl. Press.: _185C psi

" Certified by : IDE ‘ Date: O =3+ 200F
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 : CPAN/M Time: /035 Temp:__(F  oF

- (]
AUDIT RESULTS
Point E_xpecteﬂespnnsa Actual Response + Conc.
# [Meter | DVM | PPM | Meter | DVM_| -~ % Difference A %

ZERO[ 00.0 | .000 [ 00.0 [~o.o (oo | «f,70z. | 4102 | o LY
SN | g iEmel12%e] so 2 | st | 255, | s 400 | 1L

POST RUN Audit : by : Time : MTemp i l_" F
AUDIT RESULTS '
[Point |___Expected Response_ Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO| 00.0 | .000 | 00.0 [y, |, H, 102 102 J{a'f
PV 50.0 5001280509 |8 | 12bond | 10400 | HIL

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

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

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

ZERO / SPAN CHECK DATA SHEET #1 54




QUALITY CHECKS DATA SHEET # 16

uniT :Intol F3w RUN:__ A DATE : IO~ ¢ 20

:PCG ;nfcoume Gheck: °F Tic#13__thg °F
TIC#2 — o Tc#14___ bt oF
TIC#3 i °F TIc#15__ (5.0 °F
TIC#4 22 °F Tic#16___ LS .0 oF
TIC#5 (ol °F Tic#17___LLE °F
TIC#6 Ll °F TIc#18_ 3L °F
TIC#7 CLL oF Tc#19___ 1O o
TIC#8 (0. o TIC #20 — o
TIC#9 e °F TIC # 21 — oF
* TIC#10 — - oF °  TCH22 ~— oF
TIC # 11 594 oF TIC #23 — °F
TIC#12 b T e TIC # 24 — oF

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

ZERO_O.O °F Adj.to ©.© °F  ZERO_h # __°F Difference. 005 %
SPAN.UD. R °F Adj. 02000.9°F  SPAN/99% F °F Ditference » O/ 5 %

Thermocouple Readout Pretest Linearity Check:
0 = OO o 200 =202 oF 400 = 3999 o
60 =5997F o  so0 =19%L °F 1000 =AYb o

1200 = 1990 o 1400 =1399Y ¢ 1600 = 15994 o
1800 =l 1973} oF 2000 = 20000 °F

Sample Train Leak Check Pre f:, Post 7
C-gas Train Leak Check Pre Post __/
SO; Train Leak Check Pre : Post
Static Gauga Zero Check Pre _ \" Post

Scale Check Pre : 2000 — 0.0 = Jp.O
Post: 319~ 3LA.L =
Stack Cleaned Prior to Test Run : YES NO X '







Phillips

INSPECTION CERTIFICATE il

CUSTOMER: LoEz  Te=< A3 DATE OF INSPECTION:
ADDRESS: (3235  Protie CiteE W\-26-02 934 Elliott Avenue W.

Seattle, WA 98119

ju&mr wh 98390 NExT INSPECTION DUE: Ph#(zba)zs 090

. S 03 _ Fax#(206)282-6612
TECHNICIAN: [ cé( M%(L@m E'E?HC orion Ty
AUTHORIZATION STANDARD
SIGNATURE: ___ISO 9000
| ___ MIL STD-45662
EqQuiPMENT TESTED
INDICATOR Base OPTIONS INSTALLED
MAke A on’ +  PRINTER =
MODEL Score BoARD .
SR# 16 4—0‘? | COMPUTER
CLass OTHER
CApr.
PRE-TEST é PoOST-TEST MANUFACTURER TOLERANCE
499.9
q48 .77 (000,00

~ CORNER TEST P % L
SHiFT TEsT P V/ e
StaTIC TEST 2MmN. _UBSMIN.
WEeIGHT KiT# NIST#

SErIAL NUMBERS OF WEIGHTS USED (OR COPY OF CERTIFICATE)
13-  —423-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHrLrs & MOoRrris ScaLE CoMPANY VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF A! iR_ICULTURE
e —

METROLOGY LABORATORY

Receipt Date: January 29, 2002 , State Test Number: L2017-1

Test Date: February 13, 2002 Group ID: SHOP

Report Date: February 13, 2002 Due Date: February 13, 2004
CALIBRATION REPORT

Phillips Morris Scale Company - Item(s) Submitted: See Table Below

934 Elliott Ave. W Specification: NIST HB 105-1, Class F

Seattle, WA 98119-3608 Condition: Good

Contact: Todd Mackie Temperature: 21.0°C

Phone: 206-284-6090 Pressure: 762.0 mmHg

PO Number: 2-2-009237 Humidity: 35%RH

SOP: 8 Technician ID: DW

Description, Value/Range Qty ., Material Manufacture Serial Number

Test Weight 1000 1b 5 Cast Iron Rice Lake = OFTO0, OFT1, OFT2,

Test Weight | 500 Ib 12 Cast Iron Rice Lake (_ng23-1 ) T23-20,

T23-24, T23-26, T23-28 to
T23-32

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

. WA173-2, WA237, X694

Test Weight 251b 2 Cast Iron Rice Lake = WA238, T23-11

Weight Set, 7pc - 101lb-8 o0z 1 Stainless Steel Rice Lake = WA177-7

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

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

LABORATORY SERVICES DIVISION _ =
WEIGHTD:D MEASURES PROGRAM [I\\]'Iv @ 1 ?

W i+
AN WRIG
STATE METROLOGIST NVLAP LAB CODE 200446~
MAR 0 8 2007 -
D 4 WORMRA2-01. 11/98 Page lof

2747 29™ Avenuc Southwest ¥ Tumwater. Washington 98512 W (360) 753-5042 ¥ (360) 5864728 fax

R AL LT YR T PRTLE MOE ST S DT Sy S P . et Ll s Bl




QUALITY CONTROL SERVICES

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

Established 1974 P.O. Box 14831 « Portland, Oregon 97293 « (503) 236-2712  FAX: (503) 235-2535
okee Testing Labs
13235 Prairie Circle East .
“umner, WA 98390 Report Number: LOKT0137010004080505

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
I g 0.0001 QCo012 5/5/08 11/27/07 11/2008
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: M Fail: O Pass: B Fail: O Pass: M Fail: O
As-Left: As-Left: As-Left:
Pass: i Fail: O Pass: B Fail: O Pass: B 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 1IMG-25KG A4S 5/7/07 8/2008 822/274334-07

F rmanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

R A 4
gl ol g
T :hnician: D. Deleasa Signature: _/ “/é%/@-ﬂ/

THIS CERTIFICATE SHALL NOT BE RBPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.
F uments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
1

ocation of calibration. Calibration data should be reviewed to insure that the instrument is performing fo its required accuracy. Calibrations comply with ISO/IEC 17025 and
[ANSI/Z540-1-1994 quality standards.




QUALITY CONTROL SERVICES

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

Established 1974 P.O. Box 14831 « Portland, Oregon 97293 » (508) 236-2712  FAX: (503) 235-2535

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

Report Number: EESPC37010004071127
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 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: _F_a_i];D Pass: Fail: [] Pass: M Fail.J
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail: ] Pass:¥  Fail: [J Pass:™ Fail; J
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#
Welght Set R.L./Troemner 1MG-25KG A45 05/07/2007 08/2008 822/274334-07

Comments / Info Concerning This Calibration:

Technician: D.Deleasa

Permanent Information Concerning This Instrument:

Signature: 4&/“2/@/

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.I.S.T.}.

Form Number: BA02

Customer Code: EESPC

Rev. Date: 6/5/2006



] QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
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
Sumner, WA. 98390
Chip Wadington

Report Number: EESPC37010004070514
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Item Make odel Serial Number Custom Location
Balance Sartorius A120S 37010004 N/A Lab
ility SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QC004 05/14/2007 12/08/2008 11/2007
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt Tol: TestWt:  Tol: Test Wt: Tol:
1gg 0.0003 50x2 0.0004 100 0.0001
[ AS FOUND: |~ ASFOUND: _ AS FOUND:
| Pass:M _ Fai.(] | pass:™ _Fail.C] Pass:M Fail. (]
* AS LEFT: AS LEFT: AS LEFT:
| passM Fait | passM  Fai: O Pass: ™M Fail: J
CALIBRATION DATA
Standards As Found As Left
100 100.0008 100.0001
70 70.0005 70.0001
50 50.0004 50.0001
20 20.0001 20.0000
10 10.0001 10.0001
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serlal Number Cal. Date Cal.Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG Ad4b5 06/14/2006 09/2007  822/272027-5

Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument:

7

Technician: D.Deleasa Signature:_ ..~ . { L4

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.LE.T.).

Form Number: BAO2 Customer Code: EESPC Rev. Date: 6/5/2006




Thermocouples Check against

Thermocouple Calibration Record Semi-Annual

Reference Thermometer serial number 9123454

Ice Water Bath 22 D

Boiling Water 210

Room Temperature 1

Barometric Pressure 20. 9

DATE: (o= 3-28

TC __ | Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 2D Z212.0
2| Dry Bulb 32.0 212.0
3 Stack 32,4 26,9
4 Stove Top o 72 | 2407
5 Left Side DL | 2/ L
6 Back 27, O 2il.]

7 Right Side 32, 4 109, 9
8 Bottom 32.\) Zf{a"{
9 Firebox 33.03)) 211 ‘(‘
10 Secondary/Cat o 2 |

11 Ambient EY ) 2114
12 Tube Furnace 33, b 2129
13 Sample Box %L 2017
14 Impinger Out 32.0 210 L
15 C. Gas Box 2] 212 (
16 C. Gas Out 2], § 212.0
17 | SO2 Out 2.4 2/1.,9
18 Upper Ambient 32, 1- 2.
19

20

21

22

23 Calibrator 32.0 212.9

24 Oven D2, 0 2113




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: {o-“ 3 ~ 100 '87

Thermocouple Number:  T/C Readout
Ambient Temperature: ™1 | Barometric Pressure: 30, 0%
Technician: _ C.0> ¢/, Reference: Mercury in glass
! FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)¢
r Temperature
Temperature °F
°F
32 Ice Water 32.0 AZ0 ('26
212 Boilin
water | 2/2.0 | 2120 &
250 Omega 250 .D 244.9 O
300 Omega 300.0 294.9 y 023
400 Omega Hoo.D 3994 \OS
500 Omega KOb.O H49.K L0
600 Omega {0, D $549.7) 05
700 Omega ~100.0 A7) v OH3
800 Omega RQUO.O 144, 7) O3B
900 Omega q00.0 ®R99,9 v OZl
1000 Omega | [OOL, O 499.7) Q30 |
1200 Omega | )200.D 1194. 7 \ QLS
1400 Omega | /400.D /399, @ . OlY
1600 Omega LoD 0 1599. 9 1S
1800 Omega 1% 0.0 (744, 9 + 00l
2000 Omega 20000 2000, O C,’é

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

reference temperature

c:\winword\report\cal.doc



TRACEABILITY DOCUMENTATION Semi-Annual

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

DATE: (o-3-100%
SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C = °F oF
0O 32.0 2.0
a2l 2 0.2 0.0
b, B Q¥ .2 9%8.0
IENVE 4, | 13,4
DRY GAS METER THERMOCOQUPLES
Actual °C=°F 5H in 5H out KK
o .,.D D20 22,2 32,0 32.0
20, (9.4 (9.9 (9.5 (9.4
45D [13.0 113.0 Hz.F H1Y
SLING PSYCHROMETER
Actual °C = °F Wet Bulb Dry Bulb
00 22.0 % =Y
90' (D LOQl. % O LO '
35.0 05.0 95.0
43,9 o, % 109 0.8
Conversions = F=(Cx 1.8)+32 °C = (°F-32)+1.8



——

o —r

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. _ |



POST TEST METER BOX AUDIT DATA SHEET # 32

uNIT:_otol - FR70 DATE : /0~ 7- 2008
TEST DATA
RUN # 1 2 3 4 5 & 7 8 9 10

AVG. AH o4 150 W K6

MAX VAC 2:0 3.0 a0 3,0

Avg, Test Series AH:_ s S | in HyO

Test Series Max Vac: 3,0 inHg

Audit Dry Gas Meter : <2 Correction ( Y ) Factor : L.ot9 (mcf)
Test Dry Gas Meter : H Correction ( Y ) Factor : . 94O (mcf)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 30.0] S0 -0l 30.0)
VAC 3,0 3.0 30
AUDIT METER :
VOL. Final 94,302 Q49.545 9 54,343
(Vw) Initial QYO ( (0O GU 4 g0 Q49,545
vo. _ 4,702 4,743 4,798
TEMP (°F)  Initial __] s 5 |
(Tw) Mid )/ K 32
Final _75 =8 33
CF/°A)  Avg. _S53I 3% SHZ
AH Initial __ 1/ 5) 1S} (S P
Mid /5 15 NAS
Final s S :/5-.}
Avg. S 15 L 15
DRY GAS METER :
VOL. Final 305, OW 270, O 29, U0
(vd) Initial 3O+ OO 365, 0 U
Vol. S, oV 5. 000 S, 0w
TEMP (°F) Tnitial (S (9 Al
(Tm) Mid ) o 13
Final (9 ol yL}
(°F / °A) Avg. S27 530 <33




(Vw) (mcf) I()BI-]; ) (Tm) Y Factor % Diff. = Act - Exp

(Vd)(BP+1—-—)( Tw ) Exp

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

Y = X 100

yoHh702 )([.019 )(36.0/ 527 ) 5130 95|
(5.000 )[30(}{ palnl )(5:».; ) 74700, U3
A ST - 929 )02 922 "
RUN 2 Lo
(743 ) Lolg )30 (530 ) _T(K12% _ 952
(5000 )(30,0; 1Sl (538 ) B0TSC, T
A%=(‘q52‘ -zt )x1oo= 3,030 %
Az
RUN 3
y=(4298 ) 1.019)B00) Ns33) 78203 9L _ ()
(8000 )(50,0; ralsl N g92) 1357419
A%= X 100 = 00 %
v 92
NOTE : The Y factor % difference must be <+ 5.0 % to be acceptable
INTERPOLATED Y FACTOR
(\A\ ) inchH20AH = -——?—3)& Calculated calibration Y factor from calibrations
‘(?B’) inch H2OAH = Lcl— Calculated calibration Y factor from calibrations
2\ Ix100=lD
(B) (A) (E)
‘c”vcf . t‘3l3c:> =“\ON+ IO —'tOOH
(f%}l (,C) oS/ (E) 5_/(1’)
:;ngH e v aadaka X100 = =5y
[—‘wll % <./ ]+ A3 _ 92y
(F) (G) (C) Interpolated Y factor
Volume Metering System Leak Check : O OO O : inch HO in one minute




DRY GAS METER CALIBRATION

DATE ;& 2" 265 DRY GAS METER:___H BOX: S
3 Wet Test Met
BAROMETRIC PRESSURE 21- &% in. Hg. Correction FactorY=__ (019
Orifice Manometer Setting,
AH, in. H,0 A 2 3 5 .75 1.0
Gas Volume | |
Final 29%. 193|105 119910, 453|920 270|925 022, 929780
Wet Test Meter .
\ Initial £7 31569 %98 163905 10 (910, 453 |91 Q0 |4928 . 612
Vw ft '
" vt [Hi83 159 Yog3| 9.5V} Hs2]YHsB
Gas Volume ' '
Final SID, 100 |51B.40 [5T3:Huo | 533,400|53 8500|593 800
Dry Test Meter - .
) Initial 565, 00| oy 100 | S13.40D [ST3.4UD (33, %1 53 8, 8o
Vd ft _ %
Vw 2 Lo B30 | S92 | jo.40| 50| Sie®
Wet Test '
Initial g4 |92 [9b |9¥ 9% 94
Met
T mge €3 |94 (9 |98 |98 | 9%
Temperature Final QZ al, Q% ax a% a4
tw p - A ' il
Average L@'@% é‘-"g@’g@ Y2) @5 @
Dry Test
i Initial Y |E5  [DF %% %9 9)
Mete
o Mmidde | B85 [ | €% 39 2 |9
Temperature B 83 <3 | @ & 5:1 f:’ﬁf_ 42
" Average [%5 SLfé) 6’44) @@@(:35 b 65' \
O V) () () [ronH U137 $° [LA69.0 [ A STBLIRES, 5
T AH 3357, IH 13T (R33N W3, 9, 0,
vd (Pb i i_afé") ) 1"a=0 |l | v | .aus [ .as3 | \ISD
Average Y= \ q "lQ_




METER BOX CALIBRATION

Date :
Calibrated By :
Dry Gas Meterbox ID :

Barometric Pressure, Pb =

0.3

8.43
422
952

82
542

68
68
68

80
80
83

.035

016

Vacuum = 0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.1 0.2
Gas Volume Wet Test Meter
Vw, cu. ft. 1 1
Gas Volume Dry Gas Meter
MFinal 387.481 397.924 40
M Initial 377.481 387.914 398.
vd, cu. ft. 0.968 0.958 0.
Wet Test Meter
tw Deg F 87 84
tw Deg A 547 544
Dry Gas Meter
Outlet, tmo 1 85 74
2) 85 74
3) 89 74
Dry Gas Meter
Inlet tmi 1 87 83
2) 88 83
3) 88 85
Mean tm, Deg F 87 78.8 745
Mean tm, Deg A 547 538.8 534.5
Time, Minutes 5.85 3.74 2.96
Results :
Y= 0.997 0.997 1
- O 022 0.022 -0.
DeltaH @ 1.78

DeltaH =

1.67

-0. 05 -0.03 0.08

Averages :
Y= 1.019

1.76

8/24/2007
JG
Lokee
27.42 in. Hg
0.5 0.75
2.003 3.002
418.834 429.056
408.879 419.1565
1.909 2.881
82 82
542 542
68 80
76 80
76 80
81 82
82 82
82 82
77.5 81
537.5 541
4.6 5.82
1.039 1.038
-0.02 -0.019
1.67 1.77
0.08 -0.02

4.003

439.171
429.321
3.945

84
544

80
80
80

85
86
86

82.8
542.8

6.78

1.01
0.009
1.81
-0.06
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Rotameter

200

150

100

50|

SO2 Rotameter

Std Err of Coef. 0.0472960886

06/04/08
I I
0 50 100 150 200
S02 ppm
Regression Output:
Constant 0.18
Std Err of Y Est 5.2878634627
R Squared 0.9966552605
No. of Observations 4
Degrees of Freedom 2
X Coefficient(s) 1.1546



SO, ROTAMETER CALIBRATION

Last Cal. : L= | 2= Z(D?'By :

Manufacturer : SKC-WEST

Date :_ (4~ - 7_§08 By : C)‘n

SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure ;30,13 =« Hg Temperature : 12
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 55,0 )21, 10,0
2 =5,2 249, [0,5
3 5‘?‘18 TZLS [70.4
4 £5,( 121. 6 170.1
S <5.3 122.0 Ih.0
6 552 \2). 9 1203
7 §4.9 124, 7 170.2
8 55.0 J22,0 1644
9 59, J2). & (10, |
._10 sjr" 'L’lb ‘70:2
AVERAGE g, | comin| )21 g comin| {7)Q, 2 ccmin
SETTING | cc/min
0 0.9
50 55,)
100 120 &
150 _[\10,7.

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

100 CC / MINUTE =

Dl M




TRACER GAS TRAIN RESPONSE TIME

pATE: (o-4- 2008
Elapsed Time SO, SO, SO,
Conc. (v.) Cone. (v.) Conc. (v.)
00 sec Ha93 L 990 L 440
15 L334 4 2 e 34
30 v 12 V%0 ) 119
sl L 0LG OO 00LS
60 L0)7 L 019 e
75 ooy L3 QO3
90 yoo | v0o | 1 OO
120
135
150
165
180
Initial Response s 7+ -3
95 % Response <€ 5-_5- )
Flow Rate Y ), & 25
_ CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, | CO, | CO; 0, 0, O, co co co
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
Wsec |, 42| . H&5| HEL | 000 oo | oo | HE1 | 4] | 491
15 1o4dss | gt |, 485 | .392] . deo| (390 243 | S | 2us
0 fvdzl | HIg]  Heo] LEY ]| AZ] 699 0] | OLS | Ol
S 1,130 )8 | 180 | 70| IS S| L9 ] 09 009
60 ] .04) 110951 0o | 1S | EIL | KIS | Jovz| 091 ] 00)
s od2] o9 ].095 | 21| 23] 822 | co00] oD | OO
0 10727 . 025 ] 02| .,425]| ,429| .37
105 . 018] , 09| 0K ]| 32%| . 829|.82%
120 | Lov) | ,e09] 009
135 y OO ‘IDUS- ;(JU"{
150 OO0 | (OO 0T
165 | \00) | 001 ] .vol
180 4 73 7
19 |18 |19 e |6 |C |66 |b
o | 95 | Q5| 95 | 50 | 50| SO | 4o | 4O | 4O
el s | s Js]is | 1s] s )58 1S




ORSAT ANALYSIS DATA SHEET DATE : (9‘1',"‘ 0%

Gas 1 2 3 AVE CONC TANK ID
el I 6 | g P @ __|1XTAc 38
0, @ @ g QS @

“l s o |71 ¢ ¢

U 2.2 |49 F0S

0 12l |new (l-0F0T
Cco 4,90 [Lyp 10-31-2012
CO: 20 |epoldl
0, Zo‘q

co Bilod [2xp 5-2I12
062 | Lz |6a |62 |62z |cc-1z730
2162 |6 |6 | 6.2 ]62s

“lo | 20 | 2° |20 | .96

CO,

0;

CcoO




' CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: /O‘ [-' ZW%

Model:

Analyzer: Make: _ HORIBA
Calibration by: C &/\ Wm%

Cal Gas Flow: _1.5 CFH

BP: 30 03
Temp: ')3
Cylinders:

1. # ﬂ-bz ']E[C, é "'a Concentration:

PIR 2000 SN: _407069

Measured by: Rotameter
Instrument ID:__ PRINCO

Instrument ID:__ TR

P0.00 % CO,Cyl Press.: LD pg

Certified by:_ ALR__LIAMDE.

Date: OL}"” l q . QL"

|12.2.0 )30 pgy

2. # 4271905 Concentration: CO, Cyl. Press.:
Certified by: AR LIGMIDE Date:. // "‘/ -oF .
3. # CAOGLGH Concentration:__ Als [ % CO, Cyl. Press.: (55 ps
Certified by: &| R LIQIA) DE Date: j - 5-2007F
4. # CC- \Qf?g)) . Concentration:__lo A4, % €O, Cyl. Press. NG psr
Certified by: AR L) QUTE Date: 0> =12 -03
Analyzer: Calibrated Range:_0-25.0 % Output:_0-1.0 Y:
Flow: _1.5 SCFH ' Measured by: Rotameter
Calibration Results
Point |CYL. % __EXPECTED ACTUAL - ADJ.
# # cOo2 METER DVM METER DVM METER DVM
"["]0.60 |C0O | .00Q | ©00 | (OB | v 0] U0
212 1)2.720 | 43% 43 dgo [ Hg0 | 488 | 485
13 Z,L.l % Ll ¢, ) 84
‘4] 622 | 289 QHQ g v | 250
11000 | 000 60,0 | o0

S= Jz.522



CO, Linear Regression Results:

Y =MX +B o
Slope (M) = LoolIO 13

Y Intercept (B) = wOBGl(gL'}ZC?

Correlation Coefficient(r) = 9999953
r=_9999905

Z‘Z z
/
7
; %l
|74
T
L
W

0 2.5 5 1.5 10 125 15 17.5 20 2.5

———

EPA Span Value =+ 2.0% of 25% CO, = * .5%

;H&I}S 'wgql - L{.025 - 2.’;/1 =""'.O—)‘S- __._’%C,{_;

I\:’%YTS v 250 = (p_‘a‘; ) (sz:z- o TR v 176




co2 F370
| 3 T 1
2
i 1 -
| [15] i
i Q
Pz v
ko ! N } 4
AR S N — - ¢ L
i — - o
a | L
® | vk
i -1 = i }
. | |
| |
-2 B i i
| _3. L 1 i | £ 4 i H
| RUN 1 RUN 2 RUN 3 RUN 4 i
| 10/01/08 10/02/08 10/03/08 10/06/08 |
| PRE & POST AUDITS |
1 |
i ‘4
! 3 !
2 s
i § '
1 i
[ 11 5. . = ;
a : —
it i
| 8 | |
| ® t o
| .
1 ' 1 ;
| 2 Lo
|
| _3' L i ' 1 ! {
| RUN 1 RUN 2 RUN 3 RUN 4 )
| 10/01/08 10/02/08 10/03/08 10/08/08 ¢
[ PRE & POST AUDITS i
|




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: /O - [+ ZOOS

Analyzer: Make:

Model: _320A

SN: _37400

C;Ei"m -‘
Calibration by: Z %

Cal Gas Flow: 1.5 8CFH O

Measured by: Rotameter

gp,_ 30 07 Instrument ID;_ PRINCO
Temp: ie Instrument ID:_TR
Cylinders:
1 # JOSTAC 3-A Concentiation;__ OO, 0 % 0, Cyl. Press.: L29 g
Certified by: AI R L_/L@,U.f DE Date: OLJ‘— { q"@
o 4 HEDG05 . Concentration: | L. O % 0,Cyl Press: 1630 pgr
Certiﬁéd by: H [ K UQU na Date:__ ”" - 01"~
3. # Cﬂ Q(o(o'-l ( Concentration: Q0. 9 % O, Cyl. Press.: 1S40 ps
Certified by: Al LIQUUITE, Date: [-5- 200+
4, # C,Q"Qr??)l Concentration: lo. 25 % O, Cyl. Press.: H1o PSI
Certified by: ALR LIQU I TE Date: 03"3“03
Analyzer: Calibrated Range:_0-25.0 % Output:_0-1.0 Ve
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Pont[CYL| % —EXPECTED ACTUAL ADJ.
i # 02 METER DVM METER DVM METER DVM
"1T"]10co [00.0]| . 000 )| 00O | 02 | O | .00
2 (21260 | J2.60 | .504 | 125 | s |2t |.50/
5131209 [20.9 | .38 | 208 | .8&33
T 25 | 25| .250 [L3 | .25]
5o 00O | 000 | 00 | DO

e Il.g22



O, Linear Regression Results:

Y=MX +B |
Slope (M) = LBl G LY

Y Intercept (B)=_. 039% 47 “'f |
Correlation Coefficient(r) = _, 999 <5
p=_S9999910

0.9

0‘8

0.7

0.6

0.5

0.4

0.3

0.2

0.1
i i
06”" 0 2.5 3 i 10 - 12.5 15 17.5 20 22.5 25

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

HGH, <933 -20%S. 204 .05 L7309

LW 98] | (0275 . (5425 - . 025 -, 100




02 F370
} |ZERO I
3
2 -
; § i
oow
P2
-
¢ R Z
i -1 -
-2
F _3 L
i RUN 1 RUN 2 RUN3 RUN 4
| 10/01/08 10/02/08 10/03/08 10/06/08 !
i PRE & POST AUDITS i
J
i 'SPAN| ,
3 '
2 —
1 -
' S [
| - e .

% DIFFERENCE
{=]

o 1

RUN 1 RUN 2 RUN 3 RUN 4
10/01/08  10/02/08 10/03/0B  10/06/08 _
PRE & POST AUDITS




: CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM ;

Date: / - J- 205
Analyzer: Make: HORIB'A Model: _PIR 2000 SN: __ 408005
Calibration by: %0 A‘LW%L
Cal Gas Flow: _1.5 Measured by: Rotameter
pp,_ 39 07 Instrument ID;_PRINCO
Temp: _B Instrument ID:_TR
Cylinders:
1. # iégmﬁ 3'A Concentration: OD 0 % CO Cyl. Press.:E’iPSI
Certified by: R IDE. Date:oq' - Q’Oq’
2. # "-/%'WOS Concentration: 74- qQ % CO Cyl. Press.: , évjo PSI
Certified by:__ A1 R [ QULINE Date:_([- I-0%
3. # CAO0GLGY | Concentration:  3.(03 % €O Cyl. Press: /S 40 _psi
Certified by ) R UAUDE Date: I~ S—200 +
s # LC-1293) Concentration;__| . 4 X % CO Cyl Press:_!) 1O psI
Certified by: AR LIQUIDE, Date: 02-(2-03
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.
# | # co METER DVM METER DVM METER DVM
T171 000 | 0.0 | 00| opig | 100 | edo | 90
7171496 | #Ac 490 | 483 | 4&3 | 990 | AW
¢ 3 1863 8[1:"’ I%
ol L . 498 | 145 | (45
5 |1 OOO 00.0 | OO COw | O
S= <, 0T




CO Linear Regression Results:

Y=MX+B .
Slope (M) =____—aOL 4SBT

Y Intercept (B)=__~ 100247 |

Correlation Coefficient(r) = _. 4 99499 2.-»'““(
p= SA9984 9

0.9

0.8

0.7

0.6

0.5 =

0.4

0.3

0.2 L)

0.1

00 0 1 2 3 4 - 3 6 7 - 8 9

EPA Span Value =+ 2.0%>of 10% CO = * 2%
Cal Volt_s = Cal Volt Conc - Std Conc = + ConcDiff = £ A%

I{(Hgﬁ‘s \\%(Q.L* %1(.;7[ - %\L:B = tO/D c!é\b\.

LOW

VOLTS N e [95 . 198 ==.030 =".3W

]

10



% DIFFERENCE

-1

-2

-3

&

RUN 1 RUN 2 RUN 3 RUN 4
10/01/08  10/02/08 10/03/08 10/06/08

PRE & POST AUDITS

F370

% DIFFERENCE

;SPAN|

-1

-2

L 3

RUN 1 RUN 2 RUN 3 RUN 4
10/01/08 10/02/08 10/03/08 10/06/08

PRE & POST AUDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: /O"“ | - ?.UO%

Analyzer: Make: _ HORIBA , 2 Model: _PIR 2000 SN: _ 403019
Calibration by: _%L«)A_évnwgb
Cal Gas Flow: _1.5 SCFH Q Measured by: Rotameter
BP: 3{3' CJ'_§ Instrument ID:__PRINCO
Temp: 7_3 Instrument ID:_TR
Cylinders:

1. # _iégm(‘, %’A Concentration:__ (OO (I) % SO, Cyl. Press.: (DZU PSI

Certified by: MR LOMIDE Date: O4—19-04

2. # C/Q% LO%q Concentration: IZ:Q % SO, Cyl. Press.: ‘35 LPSI

Certified by: AR LyQutine Date: /~ 3~ 2002

3. # ALMO "‘/Q( i ’2_7 Concentration \() 70 % SO, Cyl. Press.: IL'D PSI

Certified by: SCOTT =._J1JL5(]JPTL:N (-: NSEL Date;_ 057159

4, # PTI/MO 5'2.2-26 Concentration: 5 O(a % SO, Cyl. Press.: -1 16 PSI

Certified by: Q07T S PEC ALTY GHSESDate: (OS5~ (5-97)

Analyzer: Calibrated Range:_0-2500 PPM Output;_0-1.0 N
Flow: _1.5 SCFH Measured by: Rotameter

Calibration Results

/250 0

Point[CYL[  PPM EXPECTED ACTUAL —___ADJ.
# # S02 METER DVM METER DVM METER DVM
! 1 _O-OO _O_O‘ o 000 00 y DOD O L  O0>
21211250 | 800 | .500 | 50.0 | S |So.0 | S
s1°11770 1708 1,708 | 909 | .J0F
1t ok (202 |.202 | 192 |49
51'1 000 | 000 | .000 | 0D | OO



SO, Linear Regression Results:

¥=MX+B o
Slope M)=___ .00/ L35S

Y Intercept (B)=___~©0° H0O 12

Correlation Coefficient(r) = __.] <:"lc"‘l_ 4355
= - 9 O‘.qq ¥ J }

0.9

0.8

0.7

0.6

0.5

04

0.3

02 ' 4

00 0 250 500 750 1000 1250 1500 1750 2000 2250 2500

EPA Span Value = % 2,0%) of 2500 PPM SO, = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

GH . |
I{IHOLTS 209 1725 L \T16D 2 Q.5W = ._/oD_;
oW 199 _ 97,5 . 50O _-BSD .= ,340




oz FalG

% DIFFERENCE

EZEF{O!

RUN 1 RUN 2 RUN 3 RUN 4

10/01/08

10/02/08  10/03/08  10/06/08
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% DIFFERENCE

-2

-3

]
\l.
@

RUN 1 RUN 2 RUN 3 RUN 4

10/01/08
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10/02/08  10/03/08  10/06/08
PRE & POST AUDITS
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.‘jAIR LIQUIDE
L -/ CERTIFICATE OF ANALYSIS

Gustpmer : Pacifice Rim Oxygen Service .

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

lix/Lot#  :SFS103795 Cyl. Size  :30AL “Valve: CGA 590
ltem Number : SFS103795 Pressure  :1667

/alid Until  :4 January, 2012 Volume :120 SCF

Requeg X

Actual - ' Equipment Used _

; C°“°ﬁ.ﬁﬂ' ons: Congentrat[gn %Analytlcal Analyt. _ Callbration

Component _ w‘MQLE © .MOLE " x Uncertainty - Scale Inst. - Standard

- NITROGEN Balance 5 7 Balance:-‘-*’ 2
CARBGﬁ“MON@XIDE ' %: . 8.63% 2 4620 PQ
OXYGEN 5, g, % 20.9% 2 4620 TB
CARBON DIOXIDE , b Hae g 21% LM% 2 4620 PD
7001 SDAL 1 : g MW‘?“

Tms mixture was certified by anaIySIs usmg orie or more calibration standards prepared w1th seales
certified against weightsitraceable to N.I.S.T.

—CvlnmtS'W = . : ‘_.":_'-.'_v b . & P . S el ~ et ]

Bewpoint 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 _ /fé/ / = 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 Paclfic Rim Oxygen Services, Inc.
15700 Nelson Road South « Tukwila, Washington 98188
Telephone (425) 228-2218 » Fax (425) 228-2397

-Certificate of Analysis

Customner; AL Welding Products | 1101407
Product: 5% CO. 12.5% CO2, 12.5% 02, balance Nitrogen o
Grade: Certified Standard

A-L WELDING PRODUCTS

Cylinder Number: 487905 CGA 590
Product Code; 2505COOXCDNTHC Pressure; 1650 psig
Lot Number: K3171302 Contents: 175 £
Mixture Analysis | . s[
. ¥ I
Compone ecificatio C i J lytical Me
) ’ Oxygen 12.5% ' 126%  MTIGC-TCD .
co2 . 12.5% 12.2% Varian
co 5.0% 4,9% MTIGC-TCD
Nitrogen Balanee _ Balance MTI GC-TCD

I certify the above referenced cylinder was analyzed and found to contam the listed
concentrations.

omas M Chesser, Chemist Date




500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4700
,1'.. . A 1[1 '.‘

CEFITIFICATE OF ANALYSIS: Interference-Free  Multi-Com onant EPA Protoéol G’as ,{
b ——-—--4-',
4
L 4 Customer Assay Laboratory
it ENERGY & ENV MEASUREMENT T
b _ ' SCOTT SPECIALTY GASES . --"
: C/0 ED WADINGTON 500 WEAVER PARKRD ' :
& 3730 N, PELLEGRINO DR, _ LONGMONT,CO 80501 *" -
4 TUCSON,AZ 85749 L nh
pmmtmcnl INFORMATION

¢ This certification was performed according to EPA Traceabllity Protocol For Assay & Certification of Gnouuu CaIibmlon sundmll: W
Proocedure #G1; September, 1993. :

T IRl i 2 =)
&

"Cylinder Nimber: - ALM052285 Certification Date: 4/21/97 N
4 f_Cﬁluder Pressure®®®: 19986 PSIG s T
ok e 1 CERTIFIED (P " .
s . cOmPONENT |  CONCENTRATION ~ ANAwﬂcAL Accbmcv
{wq  SULFUR DIOXIDE * ' 506 PPM C e }%_ler Traceabls , -

NITHOGEN — BALANCE

#*r‘

e

-ral

nal uhmn cvlinder gmsurl I8 below 160 palg.

A

W .

:"} ﬁ‘ ,( " Aml\nlr:ll aacurlcv Iv Inclusive of usual known error sources which 6t least Include preclalon of the measurement Mnuu{ R :‘3
:;?.‘f_ :. {Product certified 0s 4 /- 1% enalytical securacy ls diractly tracesble to NIST etandards, B

% . s i irolduul hab been gertilled using corrected NIST S02 standard values

“., - REFERENCE STANDARD

: TYPE/SAM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION

- éﬂTRM dsen :‘"P 0/27/98 ALMOE9BOB 480.6 PPM . -

e ‘o i

+ - FiNsTRUMEN¥AYION R |
‘5:':} Lir , INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED = NAI.?'I‘IEXL mncmf

o
FTIR Systom/8220/AAB9400251 - . 03/20/97 sm enhcnm n'm o 1,1*'

o E?XNAvaen READINGS .
i ' (Z=Zero Gas R=Reference Gas T=Test Gas

S Second Triad Analysls
v e
e 2o I
gt <" §ULFUR DIOXIDE ®
: Dot: 08114 Response Unit PPM Date: 04/21/97  Responss Unit; PPM +
l |24 -’ﬁ.llﬂ;* #M1ed87.72  T1e808.77 21203241 Al=400.20  Ti«B00.43 120.998980 1 L
fe | Weaane.70 : Pate200 12200800 A2=480.83 22210008  T2e008.78 Oonstonter
oS 230 1.0428 ,&' J!j’imlnl 78 A3a=4sb.p® | 25008240  T3eB0874  MI=400.00 '
' (LT Y ] Avy, Coneentration: tose  PPM

ay e




S02 concantration analysis

05M10/07
Vim(std) 1.500
mef 1.004 dscf= 1_5:]D|

Hg 30.01

DH 0.12
temp 68 528 ppm = 498

mi BA ++ ] 74
MNormality 0.0101 Run1 498
Run 2 518
Run3 498

Tank |.D. # ALMO52285

avg.



AIR LIQUIDE | |
!j ‘J CERTIFICATE OF ANALYSIS

Customer  :Pacific Rim Oxygen Service Inc

2.0. Number :200160 | | Specuflcatlon CUSTOM CERTIF!ED
Document # :23540983-1A . Phase :GAS

MViix/Lot # :SFS103340 Cyl. Size :30AL Valve:CGA 660
ltem Number : SFS103340 - Pressure ~ :2000

Val[d Until  :2 January, 2010 _ Volume : 144 SCF

g R e ey T e et el
e R - . - s E s = ey

\.'.—...;.- e

4 1_'t

Sylinder Numher
. ; _ ‘ Equipment Used
?L A Analyt. _ Callbration
Compone% g Scale Inst. Standard
NITROGEN] 3alanc . : ; 4
SULFUR DIOXIDE « - P 260 PP 1250PPM.  4-2% 4 4503 GL
6154-30AL - .

This mixture was certified by analy31s us:ng one or more cahbraﬂon standards prepared with scales
artified agamst welghts traceab[e to N.L.S.T.

Comments:

L o IR e L L e PR i S e

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

Prepared by e Date: 3-Jan-2007

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



'] Scott Specialty Gases

6500 WEAVER PARK RD,LONGMONT,CO 80601 Phone: 303-442-4700 Fax; 303-772-7673

'_CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory Project No.: 08-34135-003
ENERGY & ENV MEASUREMENT P.O. No.: VERBAL
. SCOTT SPECIALTY GASES
C/O ED WADINGTON 500 WEAVER PARK RD
3730 N. PELLEGRINO DR. LONGMONT,CO 80501
TUCSON,AZ 85749
ANALYTICAL INFORMATION

This certification was performed sccording to EPA Traceabllity Protacol For Assay & Certiflcation of Gaseous Callbration Standards;
Procedure #G1; September, 1993.

Cylinder Number: ALMO049127 Caertification Date: 4/21/97 Exp. Date: 4/21/2000
Cylinder Pressure®®®: 1860 PSIG

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

#2° Do not use when cylinder pressure Is below 180 pslg.
" 99 Analytical accuracy Is Inclusive of usual known error sources which at lsast Include precision of the messurement processas.
Product certified as +/- 1% analytical accuracy Is diractly traceable to NIST standards,

® This Protocol has been certifled using correctad NIST S0O2 standard values, per EPA guidance dated 7/24/98 and will not correlate with uncarected Protocols.

REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER_ CONCENTRATION COMPONENT
NTRM-R-1696 7/03/98 ALMO0567797 3131. PPM SULFUR DIOXIDE

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR 8ystem/8220/AABB4002561 d 03/20/987 8cott Enhanced FTIR

'_ANALYZER READINGS

(Z=Zero Gas H=Reference Gas T =Test Gas r = Correlation Coefficlent)

First Triad Analysls 8econd Triad Analyals Callbration Curve
SULFUR DIOXIDE ®
Date: 04/14/97  Response Unl: PPM Date: 04/21/197  Response Unit: PPM Concontrations A+ B+ Cr2 4 Drd + End
Z21=0.7210 R1=3127.7 T1=1767.1 21=0.4020 R1=3126.8 Ti=1770.2 1=0.998980 1680
A2=3131.7 12=4.6770 T2=1708.1 A2=3132.3 22=0.8040 T2=1769.3 Constents: A=0,00000
23=48770 . Tiei1700.1 AI=3133.7 23=4.9410 TiI=1770.9 RI=J134.9 B=1.00000 C=0.00000
Avg. Conctntretion; 1788, PPM Avg. Concentration: 1770. PPM D=0.00000 E= 0.00000
A W

[ b

:‘. uf“. Vg i

F[- , pr

i

" ol W
"m““m' ANALYST: W

DEVON VONFELDT

L LR



Vmi(std) 1.500
mcf 1.004

Hg 30.11

DH 0.12
temp 68

mil BA ++ 62 1
MNormiality 0.0101

Tank |.D.# ALMO49127

502 concentration analysis

528

05/10/07

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500

1??3\

1758
1770

1778
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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 speclf cations for this product.

" The following are the actual analytical results obtained:

TESTS ACTUAL ANALYSIS

Assay . 99.9%

Color _ 5 APHA

Description s om 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/I]
- Density (g/ml) at 250C ' 1317

Optical Absorbance At 254 nm o . 0.002.

At 240 nm _ ~0.10
At 233 nm S 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 (H20) _ 0.008%

Chemical Division Q%A‘( g 144-“
Fis;her; ® &;?:;,’:’:""":‘E: 07410 AR Edgar E Hess
SCIGH'I'IQ ' Q.C. Laboratory Manager




of Aualysis

ANALYTICAL CONTROL

LABORATORY ANALYSIS

METHYLENE CHLORIDE - OPTIMA

Catalog No.

July 23, 2003

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

Assay
Color
- Description
Free Halogens
Identification
Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625
Pesticide Residue Analysis (as Heptachlor Epoxide)
Density (g/ml) at 25°C
Optical Absorbance At 254 nm
At 240 nm
At 233 nm
Refractive Indcx at 250C
Residue after Evaporation
Titratable Acid
Preservative (Amylene)
Water (H20)

Chemical Division
1 Reagent Lane

. [ ]
5 ail , NLJ,
FlShel'- Fair Lawn, N.J. 07410
Scientifi¢ s

ACTUAL ANALYSIS

99.9%

5 APHA

Clear, Colorless Liquid

Pass Test

Pass Test

Not more than 1 ppb

Pass Test

Not more than 10ng/1
1317

0.002

0.10

0.54

1.4209

0.4 ppm

0.00004 Meq/g.

64 ppm

0.008%

Approved By:

Edgar E Hess
Q.C. Laboratory Manager




Keithley Instruments, Inc.
KE I TH L EY 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.

/o—mﬁ.éwL

James A. Crane
Metrology Services

PA-214 Rev. E
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JOTUL

This appliance must be installed in conformance with local and national building regulations.

It is important that the these instructions be carefully read and understood before beginning the
installation. Jgtul pursues a policy of continual product development. Consequently, products may differ
in specification, color or type of accessories from those illustrated or described in various publications.

Jgtul vise sans cesse a ameliorer ses produits. C'est pourquoi, il se reserve le droit de modifier les specifica-
tions, couleurs et equipement sans avis prelable.

Jptul North America, Inc.
55 Hutcherson Dr.

Gorham, Maine 04038
USA

Jptul AS

P.O. Box 1411
N-1602 Fredrikstad,
Norway






September 23, 2008

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 Jatul F370 in order to
achieve burn rates in the appropriate categories.

The primary air is operated by a slide type control located top center of the stove above
the door.

The secondary air is controlled through a an opening located at the center rear bottom of
the stove. Secondary air is a non-adjustable fixed opening size.

Air Control Setting

Burn Rate Primary Air
Low (Min. dry kg/hr) 1/8” open

Med. Low (< 1.25 dry kg/hr) 3/32” open
Med. High (1.25-1.90 dry kg/hr) 7/16” open
High (Max dry kg/hr) Max. open

Air setting information contained in the operation manual will be presented in a way as to
be representative of the information contained above.

Sincerely, .

% ] |" I"‘—{—.

,h\ AR

Roger W. Purinton

Product Development Manager
Jotul North America

55 Hutcherson Drive
Gorham, Maine 04038
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Jotul F 370
Woodburning Stove

JOTUL

Installation and Operating Instructions
for the United States & Canada
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Jptul F 370

Operation

Read the following section carefully before building
a fire in your stove.

Fuel

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. Frequent use of green or inadequately sea-
soned wood is conducive to creosote accumulation
and generally poor performance.

DO NOT BURN...
«Coal «Treated or painted wood
sGarbage «Chemical Chimney cleaners

«Cardboard
«Solvents

=Colored paper
«Any synthetic fuel or logs

The burning of any of these materials can result in
the release of toxic fumes. NEVER USE GASOLINE,
GASOLINE-TYPE LANTERN FUEL, KEROSENE, CHAR-
COAL LIGHTER FLUID, OR SIMILAR LIQUIDS TO START
OR “FRESHEN-UP” THE FIRE. Always keep such
liquids away from the heater at all times.

WARNING

NEVER ALLOW THE FIRE TO REST
DIRECTLY ON THE GLASS.

THE LOGS SHOULD ALWAYS BE
SPACED AT LEAST ONE INCH FROM
THE GLASS TO ALLOW FOR PROPER
AIR FLOW WITHIN THE STOVE.

OPERATE THIS STOVE ONLY WITH
THE DOOR FULLY CLOSED.
OPERATION WITH A PARTIALLY
OPENED DOOR MAY RESULT IN OVER-
FIRING. ALSO, IF THE DOOR IS LEFT
PARTLY OPEN, GAS AND FLAME MAY
BE DRAWN OUT OF THE STOVE
OPENING, CREATING RISKS FROM
BOTH FIRE AND SMOKE.

Air Control Settings

A single lever regulates the Primary Air flow that
controls the intensity of the fire and consequent
heat output and burn time. The lever is located
within the slot above the stove door.

When first starting or reviving the fire, the
control lever should be set at the far right position
to allow the maximum amount of air into the stove.
See fig.15. After the fire is well-established, the lever
should be set at position to moderate incoming air
to maintain the desired long term heat output and/
or burn time.

In general, the more air made available to the
fuel will result in the hottest fire intensity and the
fastest fuel consumption. Alternatively, the less air
made available to the firebox will result in low heat
output and slower fuel consumption.

Use the following guide for best performance.
Burn Rate Air Control Setting

Low Fully Closed
Med. Low 3/32"0pen
Med. High 7/16”"0Open
High Max. Open

Figure 15,
Air Control Setting




Starting and Maintaining a Fire

Burn only solid wood directly on the bottom plate of
the stove. Do not elevate the fire in any way.

1. Set the Air Control Lever in the full open position.
Crumple several sheets of newspaper directly on
the bottom plate..

2. Place several pieces of small dry kindling (approx.
1”in diameter) on top of the newspaper, with two
to three small logs (approx.2” to 3” in diameter)
on top.

3. Light the fire and close the door. Gradually build
the fire by adding larger and larger logs as the
fire develops a bed of coals.

4. When you have added the final logs, adjust the
Air Control Lever to provide the desired fire
intensity.

Experiment with a variety of air control settings
to determine the best one for your individual
circumstances. Remember that fuel characteristics,
chimney system condition, building design, and
weather conditions all affect the performance of
your fireplace insert. In time, you will discover how
these elements combine and how you can work
with them to achieve satisfactory performance.

Break-in Period

The cast iron parts of your stove require a break-in
process to allow them to gradually adjust to ther-
mal expansion and contraction. This is accomplished
by building a series of three or four fires, each
somewhat hotter than the last. Allow the stove to
cool completely before building the next fire.

Limit the first fire to just kindling and a couple
of 1-2 inch logs and add progressively more and
larger logs to subsequent fires, keeping the Air
Control set to the fully open position.

It is normal for a new stove to emit odor and
possibly smoke during the first few fires. This is
characteristic of the burn-off of residues from the
manufacturing process and the curing of painted
surfaces. Open a window near the stove to provide
plenty of fresh air to the room during this “season-
ing” period.

WARNINGI

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. IFTHIS CONDITION OCCURS,
IMMEDIATELY CLOSE THE AIR CONTROL.

Jptul F370

Adding Fuel to the Fire

When reloading the stove while a bed of hot embers
still exists, follow this reloading procedure:

+ Always wear stove gloves when tending to the
fire.

+ Push the Air Control Lever to the full open posi-
tion (far right).
o Always wait a few seconds before opening the

door. This allows the renewed air circulation to
clear unburned gases from the firebox.

+ Use a stove tool or poker to distribute the hot
embers equally around the firebox.

« Load the fuel, usually with smaller logs first.
« Close the door and secure the latch.

«  Wait 5 —10 minutes for the fire to reestablish
before adjusting the Air Control Lever for the
desired heat output. If a thick bed of live coals is
present, you may be able to add fuel and immedi-
ately set the air control without waiting for the
fire to be reestablished.

Creosote Formation

This appliance is designed to burn wood cleanly and
efficiently when operated as described in this
manual. However, when wood is burned slowly and
at low temperatures, tar and other organic vapors
are produced which condense on the relatively
cooler chimney flue surfaces to form creosote.,
Failure to keep the chimney system free of creosote
build up could result in a chimney fire.

The creosote that accumulates in the chimney is
highly flammable and is the fuel of chimney fires. To
prevent chimney fires, it is important to have the
chimney flue and connector pipe cleaned and
inspected at the beginning of the heating season
and then inspected twice per month during fre-
quent use. Clean the chimney whenever creosote
accumulation of 1/4” or more is evident. A qualified
chimney sweep or other authorized service person
can provide this service.

It is also important to remember that chimney
size, temperature and height all affect draft which in
turn affects the formation of creosote. An exterior
chimney, whether masonry or prefabricated steel,
will be exposed to cold outside temperatures, and
consequently, will be more prone to creosote
accumulation than an interior flue.

A chimney flue located within the home interior
will benefit from the insulating characteristics of
the building itself. Consequently, the flue system
will be less conducive to condensation of unburned

15
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Jotul F370

gases and minimal creosote accumulation will result.

As a general rule, try to avoid burning the stove at
the lowest air control settings. Although a low setting
will prolong burn time, it may also result in incomplete
combustion. In reducing the fire intensity, draft is
weakened and the chimney flue cools. This, together
with the increase in unburned gases, can lead to rapid
creosote accumulation.

Maintenance

Ash Removal
Always wear stove gloves when handling ashes.

Ash removal will be required periodically depending
on how frequently the stove is used. Use a steel ash
shovel and metal container with a tight-fitting lid.
NEVER USE A PAPER OR PLASTIC BAG AS AN ASH
RECEPTACLE.

The container of ashes 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 dispersed, they should be kept in the
closed container until all coals and cinders have
thoroughly cooled.

Glass Care

Cleaning

Occasionally it will be necessary to clean the carbon
deposits and fly ash off of the glass. If deposits are
allowed to remain on the glass for an extended
period of time, the glass may become etched and
cloudy.

Creosote deposits should burn off during the next
hot fire.
1. The glass must be COMPLETELY COOL.

2. Only use a cleaner that is specifically designed for
this purpose. DO NOT USE ABRASIVE CLEANING
AGENTS. The use of abrasives will damage the
glass, leaving a frosted surface. Crumpled newspa-
per is an especially good cleaning material.

3. Rinse and dry glass completely before lighting a fire.

Glass Replacement

Always operate the doors slowly and cautiously to
avoid cracking or breaking the glass. Never use the
door to push wood into the firebox. If the glass
becomes cracked or broken follow the replacement
procedure below.

IMPORTANT:

NEVER OPERATE THE STOVE WITH A
CRACKED OR BROKEN GLASS PANEL.
Replace glass only with part # 221648
specifically designed for the Jgtul F 370.
Do not use substitutes. Replacement
glass can be ordered from your Jgtul
dealer.

1. Remove the door from the stove and place on a
flat surface.

2. First loosen and then carefully remove all of the
glass clips from the inside of the door. See fig. 19.

3. Remove all pieces of the glass panel and gasket-
ing.

4. Remove all remaining debris from the glass area
using a wire brush.

5. Apply a small bead of gasket/stove cement and
the new gasket. Do not overlap the ends of the
gasket rope.

6. Center the new glass panel over the gasket and
loosely reinstall the glass clips. Tighten the clips,
alternating at opposite corners. Avoid applying
uneven pressure on the glass.

7. It may be necessary to retighten the glass clips
after the stove has burned and the gasketing has
seated.
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Appendix A

EXAMPLE CALIBRATION/DATA FLOW

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

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. Hy0), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P, 7 where the volume (MCF) is converted to dscf.

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

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

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

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

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

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

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



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

The cal. W/B (calculated wet bulb) temperature is obtained by first determining the
9% moisture in the extracted flue gas stream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3) and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

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

printouts:

Dry Gas Volume (standard):

vm*17.65*mcf*[Pw+ﬂ
13.6

Vingstd) = T

Volume of Water:

Vulua) = (0.04707)m! Hz0)

Moisture Content:

Vw
Bw=| ————— [*¥100
[vw+vm(,m))

Dry Burn Rate:

Br:[ww-(ww*%rbo) « 60
2.2046 7z



Where:

Carbon Balance (Ny):

B KsNe¢
Nt=
(YCOz+ YCO+ YHC)
Stack Flow Rate (Qgg):
Qs = KaNBr
Particulate Concentration (Cy):
Cs = L
Vm(sid)
Particulate Emission Rate (E):
E = CiQu
Proportional Rate Variation (Pr):
L% ¢
pr=| 257 Va4 49

IOZ::=l [Si * Vmi(std)]

Br = dry wood burn rate, kg/hr.

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

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

E= Particulate Emission Rate, g/hr.

AH= Average pressure differential across the orifice meter

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

K3 = 1.0 Ib/Ib (English)
1000 g/kg (metric)
Ky = 0.02406 dsm3/g-mole(metric)

384.8 dscf/lb-mole (English)



13.6=

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor.

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

Percent of proportional sampling rate.

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

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

Concentration measured at the SOy 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

1,

Probe
3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a

Sweglock SS union. The probe is unheated except for the portion that is in the stack and the

heated filter box. The probe is sealed to the stack with a washer.

Filter Holder

A 3" or 4" standard M5 filter holder. A SS filter support with gasket.
Filters

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

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

monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F.

Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder

Same as front half 3" or 4" filter.

Impinger Gas

Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler

whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu ft £1.0%
Temperatures are monitored using two type K thermocouples.
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Appendix B
SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

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

trains and a diagram of each major train.
LoKee Testing Laboratory uses EPA M5H for the particulate sampling procedure and collects the

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

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

) 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 SOy 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 meler is:
Manufacturer:  Delmhorst Instrument Co.
Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 40.1% 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% 10.5%
12-20% +1.0%

20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.



10.

11

12.

13.

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

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

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

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

temperature are sealed at the point of entry with sealant.

Draft Gauge
Manufacturer: Dwyer
Model:
Type: Inclined Water Manometer
Range: 0-0.25" water
Resolution: 0.001" water
Accuracy: +0.001" water (readability)
Anemometer
Manufacturer: Dwyer
Model: 480 Vaneometer/SN S 222 D
Range: 0-400 FPM
Accuracy: +5% of full scale from 0-1 FPM
Humidity Gauge
Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: +1 °F
Accuracy: - i
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 SOy injection rotameter (Tr), pressure
(inches HyO) at the SO injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm 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
L. Calibration Gases

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

2 Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from

the cylinders.

3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration

gases from the cylinders is connected to the probe with a short piece of rubber tubing.

4. Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a M5H train. It contains the

following components:

SS probe
Glass 4" MSH filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" MSH filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA MS5H filters.

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

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

given for linearity is £1.0%.

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.

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, furn on the pump and

adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

Operation During Testing

1.

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

Record data as follows:
a, At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (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

1.

W o W g

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.

135.

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

A

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.

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

analyzer's output equals zero (0.000 v).
i Repeat steps d-h 2 or 3 times to verify results.



E. Calibration and Audit Procedures for the Combustion Gas Analyzers
1. Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on

the appropriate calibration forms.

2, Immediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each
analyzer's response on Data Sheets #15.

3. Calculate the + concentration difference and the actual percent difference as follows

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

upon the actual gas concentrations involved.

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

Act Conc (% or ppm) - Std Conc (% or ppm) %100

Zero % Diff =
ero % Difference Full Scale Value (% or ppm)

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

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TRACER GAS (S07) EQUIPMENT

15 SO, Injection Probe

A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 0.5 ft above the top of the scale.

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

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

4, Injection Gas
Pure SO9, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.
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11.

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

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

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

stack between the injection and sample probes.

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

A.

Pretest Preparation and Checks and Audit Procedures
1. Clean the probe with a brush. After cleaning, seal the end of the probe.

Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
Immediately Prior To Running A Test Or Conducting A Leak Check.

2. Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.

3. Remove all water and clean the impingers.

4, Change the filter.



3 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.

7. Slowly remove the plug from the end of the probe to prevent any back flushing.

8. Turn off the pump.

9. Bypass the pump.

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

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO, analyzer is 1.5 SCFH.

12. Wait until the zero gas has completely flushed the train.

13. Record the zero gas reading. Record the SOy analyzer's DVM output on Data Sheets
#15.

14, Turn off zero gas at the cylinder.

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

16. Connect the zero/span gas delivery line to the span gas cylinder.

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

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

19. Turn off the span gas at the cylinder.

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

21. Insert the probe in the stack.

22, Close the bypass on the pump.

23, Approximately 15 to 20 minutes before the actual start of the test, turn on the SOy
injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO9.

3. Using the rotameter's current calibration, adjust the SO, flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer

so that it remains at 1.5 SCFH.

10 2
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Monitor the SO, concentrations in the stack and stack gas flow rates in order to
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafter, record the SO, analyzer output in
volts and the stack gas SOy 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

L
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10.
11.
12,
13.
14.

13,

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.
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Calibration and Audit Procedures for the Tracer Gas (SO7) Analyzer

1.

Sample flue gas with SOy 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.eis
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.

Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.
Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

Calculate the + concentration differences and actual percent difference as follows using

values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

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

Zero % Difference =

Span Act % Difference =

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

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

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS

A. Operate the thermocouple readout selector switch and record the temperature for each

thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #'s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of

the test on Data Sheet #13 (Preburn).
During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

A.

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (cither 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.

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,
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G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - S w?lgh i 100
wet weight
H. Calculate the density.
Density g/ ce) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A, Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 1b. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.
Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. ‘Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

J. As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin,
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hoyr
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13. o

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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