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TEST SERIES INFORMATION
Unit name and model number: 5210
Type of unit: Wood Heater
Manufacturer: Country Stoves, Inc.

Address: 1502 — 14" Street N.W.
Auburn, WA 98001

Contact: Nick Pittman
Phone Number: 753-735-1100
Fax Number: 753-931-1271

Ohbservers: None
Date Rev’d: 10/06/2003 Aged: 10/09-13/2003 Tested: 10/13-16/2003

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

Test Location: 13235 Prairie Circle East
SQumner, WA 08390-7250
Test Site Elevation: 500 feet above sea level

LoKee's Field Team

Team Members: Chip Wadington
Deborah Wadington

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

vi



Model: Country Stoves $200 Date:  16(1/03
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AGING DATA SHEET
__DATE: JB-9-05
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer:
Model Identification:
-Stove Type-

1=cat, 2=noncat, 3=peliet:

Laboratory Name:
Laboratory Contact:
Telephone number.

Test Dates!

-Test Methbds Used-

COUNTRY STOVES, INC.
§2190

2
L oKee Testing Laboratory
CHIP WADINGTON
360-897-9685

OCTOBER 13 - 16, 2003

Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wid Avg
Run Rate Rate Qutput {g/hr)
no. (ka/hr) {gfhr} {Btuw'hr) 318
4 0.97 3.44 7 11696
2 1.06 3.85 12782
1 1.44 2.57 17364
3 2.30 3.08 27734

35

Emissions Rate (g/fr)

Ve Dry Burn Rate (ka/hy -

M;M

1 15 2
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pddress: [ D02 | NI STReTT N

L, Stack Static Pressure:

COMPUTER INPUT DATA SHEET #1
Ciient: @D&M“-{ STDUE?E y Z,F\JQ

MABURK , WA YRO0 |

phone: 25 3-125 - 1100 Fax: 15’5*%3542,%

Run No.: A/ Date of Test: /0 / / é?/ (23 _Burn Rate:  Volo

Mode! No.: SAI0 [Hmin  Dimin-t:25 Efon

Stove Type: [ ]Cat Eﬂon Cat ] Pellet 112549 [dmax

Dry Gas Meter Y Factor: C? g f! Post Leak Rate: !Of)ﬁ? cfm Time: 33 O ;ﬁiﬁn
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2}

Dry Gas Meter Volume: [ %71 g
(00.000) (Data Sheet #2) ,

Stack Flow: “7, Q / (O dscfm AH: N 5 % in. H20
(00.000) (Data Sheet #2) _ {.000) (Data Sheet #2)

Maximum Vac.: 4 O i Barometric Pressure: f; ’ 7 } in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2) :

HsO Captured: | ' !j 49(3[ g

1 (00.0) (Data Sheet #3) _ .
" Front Half Catch % Of Total: %1‘1“ O o Total Particuiate Catch: 1, 0423
G (QQ.U) {Data Shoet #6) (0.0000) (Data Sheet #6) )
oA
Flue Gas Moisture: é‘ 520 2y,

(00.000) (Data Sheet #7)

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

/ (‘90;2 g’gdscf

P
Relative Humidity: 3€7 e, 9% RH  Ambient Moisture: [[55 % H,0
{00.0) (Data Sheet #8) o (9.00) (Data Sheet #8) - .
Preburn Fuel Wt.: 53 .Q! lbs. Coal Bed WL.: 3, ﬂ bs.  Test Fuel Wt.: )L\f ' < ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -{00.0) (Data sheet #8)
Heat Output (EPA Default): 1 (422 sTume

(00,000.0) (Data Sheet #8)

W _ o
Kindling Fuel % Moisture (wet): j Q gg 7 % Pretest Fuel % Moisture (wet): / g BC?O %
{00.000) (Data Sheet #10) (©

0.000) (Data Shggt#i&)ﬁ
Test Fuel % Moisture (dry): QQ ' f 3?3 V% Test Fue! % Moisture (wet): / 9] ' / ;2:“) | °/:

(00.000) (Data Sheet #10 [wood stove] or #11 [peliet stove]) .
Fuel Higher Heating Value (dry}. - BTU/b.
(0000) (Data Sheet #11) "

=042 o

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

Average Ambient Temperature: (ZD iF Stove Temperature Change: ﬂ_g ; 15 °F
(00) (Data Sheet #14) {+/- 000.0) (Data Sheet #14)
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CLIENT : Country StOVesS, Inc. TEST No. - 4

! MODEL: §210 DATE: 16-0ct-03
*****************-k*-k*-k************************************************

TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP . CcO co2  COCENTIR.
(MIN.) (Cc ¥) (IN. H20) (DEG. F) (%) (%) PPM

0 719.000 0.150 96 1.86 6.40 475
5 720.500 0.530 96 Q.44 5.80 250
10 723.518 0.130 96 0.68 3.20 500
15 725.031 0.130 96 0.68 3.60 500
20 726 .543 0.150 96 0.65 4.40 475
25 728.134 0.150 95 0.68 6.40 475
20 729.720 0.150 95 0.63 6.10 475
35 731.306 0.180 95 0.53 10.30 425
40 733.078 0.160 95 0.81 g.00 450
45 734.752 0.180 95 0.77 8.10 425
50 736 .524 0.210 95 0.43 10.30 400
55 738.407 0.180 95 0.78 8.60 425
60  740.179 0.180 95 0.59 g .80 425
65  741.948 0.210 95 0.86 8.80 400
70  743.827 0.150 95 1.31 7.30 475
. 75 745.409 0.170 95 1.27 7.40 450
80 747 .080 0.150 95 1.16 7.70 475
g5 748.662 0.170 95 1.02 8.60 450
90  750.333 0.170 95 1.02 g.10 450
g5  752.003 0.180 95 0.81 11.20 425
100 753.772 0.210 95 0.77 12.20 400
105  755.651 0.170 95 0.90 12.50 450
110  757.321 0.180 95 0.95 13.60 425
115 759.090 0.180 95 0.90 14.00 425
120  760.858 0.180 95 0.77 13.50 425
125  762.629 0.210 95 0.62 13.60 400
130  764.511 0.210 95 0.65 14,20 400
135  766.392 0.180 95 0.86 13.60 425
140 768.163 0.180 95 0.81 13.30 425
145  769.934 0.180 95 0.74 13.40 425
is0  771.705 0.180 95 0.66 12.90 425
155  773.476 0.210 95 0.42 11.50 400
160  775.357 0.180 95 0.53 11.10 425
1g5  777.128 0.150 96 1.06 8.70 475
170  778.719 0.150 g7 1.31 7.80 475
175  780.315 0.150 97 1.57 7.40 475
""" 180  781.911 0.150 98 1.60 7.40 475
185  783.513 0.150 98 1.63 7.40 475
190  785.115 0.160 98 1.63 7.30 450
o 195  786.806 0.160 98 1.72 7.40 450
"""" o0  788.497 0.160 98 1.86 7.10 450
505  790.188 0.160 98 1.87 7.00 450
e - 510  791.879 0.160 98 1.98 6.90 450
S 215  793.570 0.160 98 2.13 6.70 450



220
225
230
235
240
245
250
255
260
265
270
275
280
285
2960
295
300
305
310
315
320
325
330
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795.
796
798.
79S

gol.
802.

804 .
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g808.
.373

807
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g11.
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816.
817

819.
820.

g21.
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826.

827 .

z61
.783

233

.682

215
754
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834

911
376
842
240

.639

038
43%
908

.376

844
312
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.120
.130
.130
.120
.130
.130
.130
.130
.130
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.120
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.110
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98
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101
101
101
101
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17
.04
.21
.31
.40
.78
.11
.67
.63
.71
.65
.61
.56
.48
.38
.38
.38
.51
.20
.03
.01
.79
1.83
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.70
.20
.80
.70
.50
.10
.90
.80
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.70
.30
.00
.00
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4.20
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TABLE 2---RAW DATA

CLIENT : Country Stoves, inc. TEST No. 4

MODEL: 5210 DATE: 16-0ct-03
**********-&-&'*****7’:****-k*****'k*******-k************************‘k-k-k-k-k-k-k-k*
METER CAL. Wt . WOOD

FACTOR (Y) ----~~ 0.981 BURNED (IB) ----"77 14.3 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ----~~ 29 .71 in Hg MOISTURE % ---—~77 18.122 %
LEAK RATE Wt . PART.

posT {(Lp} -—--"°~7 0.007 ctm COLLECTED =----"77 1.0422 g
WATER METER

VOL. {(Vvic) ----—-° 148.9 M1 YOLUME Vm ----777 108.714 mcE
TEST HC MOLE

TIME (MIN) -----"< 330 min FRACTION  ---"7"7°7 0.0132



CLIENT :Country STOVes, Inc.

MODEL: S210

FIELD DATA AVERAGES

*'k'&’**‘k‘k*'k******‘k*‘k****‘k**************************************

AVG DELTA

H o mm—=eT 0.16 in H20
AVG METER
TEMP. Tm ~------" 97 deg F
AVG PPM

an2 00 me=meTTT 468 PPM

TEST NoO. 4
DATE:  16-0ct-03

AVG PRCNT
co  ----e-c 1.48

AVG PRCNT
co2  mmemme 7.71

AVG BAL

C02/CO  --=mmoc 5.20

o8

o@

@



4

16-0ct-03

331.111

5.52

0.0104

dscf/Hr
&
dscf/min

g/dsckE

g/Hr

Lb-mole/Lb

g/Kgdry
fuel

TABLE 4 ~---- CALCULATIONS
CLIENT Country Stoves, 1nc. TEST No.
MODEL: 5210 DATE:
****'ﬁf**********‘k*******‘k********'&**‘k*~k********‘k***‘k*****t**************
STD SAMPLE STACK GAS
VOL. Vm{std) ----- 100.37 dsck FLOW Qsd -------
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 7.009 sct CONCTRT. C8 ----=--
PRCNT PARTC .EMISS.
MSTR Bws ------- 6.53 % RATE E  ~---=--
BURN MOLES OF GAS
RATE BR ------- 0.97 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART.EMISS.
RATE  ------- 164.44 g/Hr RATE  ------
&
170.23 g/Kgdry

fuel




CLIENT

MODEL:

T EE T2 ==L & & &1

Country Stoves,

8210
N Lt
TIiME
INTEVAL

TEST No.

PROPORTIONAL RATE VARIATION

4

16-0ct-03
'k*'k**'k****‘k*‘*‘k**‘k**‘k******

PROPRTN .
RATE VAR.

dkdkkhkkhkhrkFE LA

PROPRTN
RATE VAR.
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2490
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250
255
260
265
270
275
280
285
290
295
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305
310
315
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325
330
335
340

701.
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700.
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705.
705.
705.
705.
705.
705.
705.
706.
705.
705.
705.
706.
707.
706.
706.
706.
707.
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100
100
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101
101
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101
101
101
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Mefer Box: 5H Y Factor: 93 i

METER BOX DATA SHEET PAGE # 2  Pager__1 ¢ >

UN%T.()@UWVSW\ - 8210 RUN: . 04 DATE /@ffé/{dg

Leak checks: /S " Hg @2l 2 _cfm "Hg @ cfm
f @t |5 " Hg @_r°° 1 efm "Hg @ cfm
inject 502 @ 100 ce/min. Mozzie: Probe @ 3/8° od Initial Volume: /e 5@{)
ROTO: PRESS: | lp SAMPLING RATIO:  S)4 1 BP: 29,70

) METER SAMPLE STACK DELTA | METER €02 |ROTC|PUMP
Min 1 TIME READING MDCF DSCFM H TEMP EPM | TEMP VACC
T 11245119, 000 o2 145 1Ak 1475 19k | Lo
51 43|720.500 | T {3.323 | 53 Gl 250 | 8k 4.0
T 55 1. 515 122913 |6 .LLL 3] A (500 | Gb | 1D
15 1{3p0 |125, 03] 725.03) | L2 |15 | Yo | S0 A, | 1o
B o5 | TorSH3 [ T26. 543 =012 |15 | Ob |475 |9k |10
B o | 715 2 778,134 7025 | JS 195|415 95 |10
o 45| 729 . 7120179 .720 2,025 | .15 195 |45 (95 |10
B 95 | 110 | T31.30b F257 | % | 9% (425195 |10
0 25|733.018 33,0138 | 1H1S |1k | 99 dsplas |1
51 35| 134752 724,752 1. BSI | 1% Qs (42S| 95 |10
50 | 35| 73,524 730, 5241 242 | 2! 95 |doo |93 | <0
85 | o|T38.407 3%, 4o |1, 3S/ g | 95 |His 195 (20

ROTOPRESS: | 1o ToTALS 104, 03 |a.30 | 14S | B 297

(p

T 159 000 | 159.090 | ) #ol J1%| 95 (425 {95

& (1345 |140.114 |40 174 = 2L 7] .13 195 |H25|95 |20
% o] 141.94F 141943 g 259 | .2 |95 |How| 95129
T <5193, 820 | 143 82]|1.031 15 1495 |475]9S |Jo
T oo 145, 40| 745. HO 2 d30 | 121485 |d50(9S |30
80| 5|47 080 | 147,930 7039 | a5 195 |d7519S [Z0
8 0| 7438 . LLT| 193 LLTL =0 | .1 195 [H450]93 |2
%[ 1< [750.333 150 335 T gm0 |17 | 9% [45019% | A0
T oo | 152002 |52 005 T 3G )8 195 |H25]95 | 20
] 29| 153.772 03T 3.3 |. 2 |95 400 |95 2.0
| 3g| 155 , (51| 155.L8 ] |7:430 | .13 95 |450|9s |28
0| ¢| 757 22l | 157. 3% | WP R 1 ag 425935 2.0

20

TOTALS|Q(, 48Y |12 1140 MAX VACC = ,L/f

TOTAL Cu Ft. / TOTALS: E?[‘” oS HW'Z, ﬂl—z’gs AVG. Bli:‘/




3

METER BOX DATA SHEET PAGE # 2 page: 2 ©f
UNaTﬁoomM Qhryges S0 RUN: H DATE : JO- [l 02
Meter Box: 55’55 | Y Factor: ael
Leak checks: IS " Hg @ L0172 cfm L " Hg @_..cm

5 " Hg @'007 cfi'n " Mg @ cfm
inject SO* @ 4100 coimin. Nozzie : Probe @ 3/8" od Initial Volume: J ) 500
5570 PRESS: 1y SAMPLING RATIO: ﬂ;@ A4 BE: 201 1L

WMETER SAMPLE STACK BELTA METER £02 |ROTC PLRMP
MIN | TIME READING MDCF DSCFM H TEMP PPM TEMP | VACGC
120 jqy$| k0. 653 160,358 | 135 12| 95 | Y13 [ 2.0
126 ML 24 1 ILT 29 (%% 2] ] as |[HD oS |20
30| Z5| 1l S!! LY. 51 [ §.349 =1 | a5 |Hoo | 95 2.0
735 [ 500 | Ml 39E o0, »aL| 1351 5 05 425 195 130
0| g W - W2 MW 3 857 | A8 | G35 U7s |95 120
W o] LS o349 | L. o | h3s) |18 19D s | 95 | 20
wo 5] 11 109 71,7105 7, 3571 99 1 95 |4s | 95 120
| 20| 173. 4 173, 4 |3, 248 211495 (409 s |2.0
| 54 175,35 —75.357 .85 .18 g5 [d2s|9s 120
B 35 . 128 111129 M.017 |15 | T3 |Gl (22 |
o] 25| 113 ] 5. 1\4 | ooy | 5 a7 415191120
5 o] 180+ 319 %0, 315 | .04 < 147 |415197 120
ROTOPRESS: ||\ ToTALS | (3, U/ 2 VHS BP. 79,12
T80 ] 55 181, ! Fanan | AL IS 9 (475 9% 12.0
B gp 193, 313 153,513 L.6az |5 | 8% |d15 193 |20
0] 549 183 1S 5S04 |7 380 o 1Y% Y50 198 |20
185 11(,00 1L 0L 786, F0ld 12 o | ag145014% |20
200 ~50%%. 4 1%, 493 ) 3%0 b | 9% 4S50 1G% |20
06| o |N90.1% % 0, 188 |7.2%0 e 198 |0 9g | 2.0
7ol 5| el s |19l 309 S350 | 6|93 Y50 |98 20
BT 2p 163, 570 | 193570 7. 230 | .o |98 920 9% | 1o
220 | g 4S5 26| s, 2l | LAl 115 Gy 1500 198 |z2
25| Yp| ALIBD Tl 18| 0232 T as 525 | 43 |22
T a5 0% . LoD 195, 223 320 .1t |93 152 0% |20
T Lo ad. g2 | 199, LEL L9 |13 |loo 1500 1 100 7.0\

— ToTAS %Y, |11 | 110 TR WAXVACGE |~
TOTAL Cu Ft. \ TOTALS {1} 38 %3.92 17323 AVG.BP: |

i

ad



© METER BOX DATA SHEET PAGE # 2
ooty -l

Page:

i

3

>

of

DATE . [O- 1 O3

' Meter Box:_S H

Leak checks:

s 521U RUN:
Y Factor: 18]

1S " Hg @")’2 cfm
5 Hg @] cfm

Inject sOz @ 100 ce/min.

Nozzie: Probe @ 38" od

I

“Hg @ cfm

" Hg @ cfm
nitial Volume:_L: 00

y

ROTO: PRESS: ‘“_1 SAMPLING RATIO: 23 : 1 BP: gq:rz

METER - SAMPLE §TACK DELTA | METER 502 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM TEMP | VACC
240 | |45 | ot 2 AN Lot | A3 |10 Swo| jo) | 2.0
BT 5| R0L 151|902 SH L2092 |2 |01 |529 ] 10i12.0
w1 251604, 21 | 30 2 Lol 03 ol oo | 1ol ]2
25 | (100|905 . 157 50515+ Lo 6D 113 1ol soo | Lol |22
20| oy [R07] 290 907, 2904 | b b 113 1101 Lo | 10! 10
7| o | 308 &3 [30%. B3 L.LoT |13 |01 |500| foll 20
7T s | R0 B2 | B10. 312 LoD |3 | 1e) | S00 ol | 20
7] 75 |G Al piLall 1,292 | 12 |19 SaS o) |20
w9 (25, 3 | 813 3el e T 12 Lol |ses|lel 20
| 30| 414392 (314, 312 S0l |1l Lol |ssojlel 120
0T 35| Blb. 1o | 8100 240 Coole | 1 |10l [550 |10l | 20
s a2 039311 39| 600k T o) |sso | (ol [4.0
ROTOPRESS: |l TOTALS: ‘](9,33@ R SRy BP.. 4, (sl
0TS (219, 038 |31, P% |s.99¢ | o1 1550 |10t |20
B 2o 0, 129|520, 39 | LT "7 | 0] | 525 (el |20
50 55 3Lt 03 | 3Ll 903 L9 | Jziol [975 1 10] 2.0
(300 |1523. 3k |22 3 (29 |2 [l |525 | 1bl 120
20| 5| gL 1Y 314, 4y | .27 17 1lo) | 525 lot |20
5] 10|92l Sle L7 5.6aY | I |11 [S50110] Z-0
IS A IRIE R Y il = 494 |, 1) | lol [550 101 120
335
340 S |43.0%8 21 |07
45 ha, 34]228 | 1919
350
355 43 ‘0%7 1062 (52| -

TOTALS: 07 |MAXVACC= 9.0 |

TOTALCuFt. [ {0} .21 H TOTALS ™), 210 .|Sq("§§jf VG.BP: 04,1 | .




PARTICULA‘TE CATCH/ MOISTURE DATA SHEE‘? #3

SCALE | WEIGHT
scaLE cHECK] LEVEL 7EROED ! 295.0 9 950

50

INITIAL \[ ’\/ 590049
| FINAL - V1 885.0 9 L35.9

IMPINGER #1 #2 %3 #4
PO 2.0 |s%3.7) | g 189061 |
INITIAL WT 2. S%Q» 3] “'E’%q 2 ﬂ%bq

NET WT GRAMS 129 % \ 7.0 | 10.2

TOTAL CATCH : L‘“Z Qf GRAMS H20

FRONT HALF
BEAKER # JA ]
FILTER # da \ DESC. ACETONE
FINAL WT g YN FINAL WT g o 4
INITIAL WT g N2er INITIAL WT g 104.285%
NETWT g A5b] |+ NETWT g JAZO0
vOL. DESC. m &0

BACK HALF

FILTER # /7] de) \

FINALWT g | 542D !
INITIAL WT g 4350 |7
NETWT g t !’ (373

e BEAKER #
DESC. H,0
NALWTg L { Oéy#éall (01, (44/[@3\
INITIAL WT g J07.8150 | 102, ] /’0@ 3517 1015 21

NET WT g 21191 B 0317 ,/fﬁl{g{*\ “0ch
voL.pescm| L50O 418 NEE 1 Zoo d (’%@3@‘) 1




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator Date ____05/12/2003 Time ;1215 __By: DKW
1 Manufacturer S &5 Grade : # 25 Glass Front Size: 11cm Lot No.: _ ZB921
Back Size: 8.2cm Lot No. . ZB911
- oate: 051505 |BY: Metipateds 1 L-03 |BY: DATE: BY:.
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIWE WEIGHT TIME
171F | 1821 2% | (Lasly (0912 Hiensond T eEAS
72F | el | W3y | ClA gc% cayz| v RS
173F Tasd |13 | (935 00uu | " | R
174F (A9 b | (.09a1) |AHs] R
F5E | 0455 e | (A Sy |0t | (o Spes-8310
F6F | balz_ 151 | C b972) |09kl " v R
177F Laun iz | G o ol M 8 R=3
176F IR ETES IR L) I R4
FoF | LAea. L0 | CiAkd) L0
e e T K@D I e
FE T anE lnsl | C, 4320) | 0458 e Telpe f2
1738 | Arap s\ | (M2 R « | R
173B | 4259 wsy | (L Ha60) | 10001 ~ v R4
TaB | N30 | Ws3 | (MB0] T ool |« L5
758 | daga_ LS4 | (Hggd) (100 e Sroves-$10 €%
1768 239 5SS A2 2,0, ) {003, X " 2
177B | A3\ | Wb | CHaoq) 10021 v R-2
1788 | M35 wer | (AzE0)  Lpodl t | R
1798 | . Y4 ner | (A3co) | 100S
180B | N3 neg | CA»09 ) 11005
checked by: G L o Date:_ 0> Time: 1 24 {
SCALE ROOM ENV!RONMENTAL CONDITIONS
DATE TIME BY DB % RH
g o %= | T8 1t
65-1, | a0 [ 173 -



BEAKER TA&E WEIGHTS DATA SHEET #4-2

. Into Dessicator: Date : @ ¥ /2003 Time : Mw By:__ DKW
| DATE O /hS |BY: - BY:

BEAKER FIRST SECOND THIRD
# WEIGHT TIME GHT TiME WEIGHT TIME
126 | {05,180 | 035P 105, A 101> |)

127 | (pd. 0168 | 08 7104 o711 L1014 Y CounTRY A -S4
158 1 105 (103 10340 [C105, IOV 1NN R#)

129 | 104315 | 0341 (0G40 1Dl

130 | Ok, 5054 032 (1 D.S053/ | 10

131 | jOl.3471 | 08Uy anrs 1619

132 | 105200 105 . 020 |/ Couney S-Sl
133 | J0b.5010 04l lr  R*2

134 | Jo2.A33 109

135 | Jou4 596! 52 0| logdy]

136 | JO7. 0835 1pas

137 _| ol 1,52 25111021 | /Cones S-S
138 | |ps 2484 |( S, ;D%% R# 2

139 | JoH b5 . D553 1029

120 | J0b.9627 | 0353]C mzeﬁwojio?)g

41 | 122920 | 35| ] D2 ;1%“55) 1022

122 1 10,3156 | 03551 1p7. Q40 1022 PRy Sles -
135|105, 5125 | 0351 105,513} 1025 P4

144 | 1. 2813 0357 (10638172 1030

145 | 1015018 |03 (1019221 1081

126 | 1. 5692 | 035 | 10] 2A 40 1054

147 | (04,9572 10260 594 )1 1040

28 1 7007572 | 0%kl |04 157101 104]

148 1107, HeA | 032|007 5472 )| (D42

150 | | DL 052 103621106 7055 ) | 1o44

SCALE ROOM ENViRONMENTAL CONDITIONS

DATE TIME . BY DB % RH

/a4 05 M- | 215 | Y7) |Checked by: CUp LQ‘MUméM

09725 1010 | R T | 44q o I 75 Jo%

Time: <€)




mhigmg LNVLSNOD :

¢-y # 133HS V1vd HA0LSUOOM

0l | g
6 o a7 | P |ocel | 'Y/ 4
g iy Sl | XS on\ow €
L Zh T | —gh el | /o) z
9 %N Bl ~m | Y09 rcg b
LOISS8S UoISsas
HY% 40 Ag Uil ayeq | Bubism HY% ad Ag aulil sleq | Bulybiapr
SNOILIGNOD 1VLNINNOUIANS INOOH ERLAL
P mwﬁ b0 ﬁﬂd?mw\%& o |Ujor LERE’ D] 6] 19101 g&0i
e
e g
PR 0ht] WYS/%WW%@V‘% Fa | Lkl oleb |0 |2 LB
Fg | ewil | oed | UPIBM fg [ewil | seq | JMPIBM Xg |ouwnl [e1ea | JuDiem Ag | owil | syeq |3 1oud
—Tlges (8217190 gt Uhg 1Y S SE| e | S/
e i . ,
; \.\\l.!hl\ll..!&lil - — o 7 i : .
TTANTES 1 [0 | 2T 0L IR Al A 701 | | Shee] “/al Fil
lialll.al.la].iull\\x v
\\...l\l»l.ll.[li 4 A
Xy locgl e (0LEl s U T TES] [ 0% tle 250l Vi A YN SR H/al| el
—STTLEE | /| (b1t B0l ) | Oe TE\ EeeT 50l | A =Xl b L2 3] |- | ShET Ll Thf
.\\.\ll.l.ulll.lr.l..
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Modesl: SN:
From 62 24 200% Through Qe 1% - 2055 ) Sarorus A1208 37010004
. 8]

\::? ht ;e?gght woight Efg;i T ecn | pate | Time | gu | %R
g4 9998 | _10.000 I 0559 Mg Log24 | 0S5 0 |y
542p9 | q.997% | 19901 e | W | 2728|1700 | 7T e
1100000 | _40:0001} 1,060 “ogae | b |30l | 1049 1 1L A
GaFa) | 19,0001 .999¢ —0959 | M- |o3-0z /420 q% s
99 494 10 0000 7997 o | bR 03-03| 1205 6 145
9q AGY | 100000 | [, o000 oo | ¥ | o303 20051 1] 47
00,0000 | /4,000 Jocol, 9771 Er»r»f Jiod 053] 15 | 41
99 8996 | __ Jp.b00! VoY I & s i o505 | 0945 1l |27
999097 | __10.000f /000 | 000 &‘ﬂ»« 1306 (2| 4 | He
75695 | 9.999%| 10000 eag | w |0307[ 25D D NS
a3 a9z A4.9999 | Lopdd /299 | M 03-03 1150 | 717 45
99997 __9.9978| 1.0000 100 | Kl 0307 [J950 | T 45
G8995%] 100000 “Hgaq | UL | W | 03°10 220 1 17 _1H9
Gag | 9@a9 | LAo0 | 11000 it | p3a 740 | 1) | 4
98 49971 9.9999| 10000 ~Foa | b \a-20[ A4S | T4 4S5
Gyeopy | 10.00cp| 1. 0000 o5 a9 e | mze| 125 )b L)
99,9991 La.00d) Rraui) 000 | 0325|1405 | 1) 47
94 a99%| Q. 9g| 1779 “rece | |pa2dli4se] T4 H
00.00en__A.999% | 1, 0200 g% | 0325 | 1120 15 | 45
o5 SFaE| 10,000 S5 A | o000 T2 151
G, ega | 1o.000ll 7T 1000 [ e |osBa 1130 | 1)\
Goqgae | doa9%] Locoo | OT1 b, losolaes| 10 1 Ha
G999 9994 (000 0999 | 8., 05015 77 | 4ds
Saamd |_locoon L Y#1Y e |l oS 10| 1435 | 73 Y7
S 6%E% ] A9l 1.0000 5a58 | e los-U 210 117 |4l
9eaAq | j0-wol 99 554 | % 0512 |04 ls Hs
100001 ro ooco| 9997 T 1000 | B |0S-Bl0910 777 4L,
Ga 5G4 1H,0001] L Qoco 0eca | M |os-is| 11ad) IR ddo
49.9917 O oema | 1.0000 | .(A99 | Mt As-i 10920l 13 |45
[00.0001 ] _10.0020| 9999 “oa9a | gee |ps-l1l los ] TE | He
1000000 4-9999] 10000 | 11000 L5 oSlgllssol 10 |3
0o q697 | [0.00001 9999 0944 A0S | T | e
b6 08d  a.a9A] L.ooo0 | 0999 v | sL0b| 1035 ] 13 149
ag eagl 9.2999 | L0000 0999 | W D" 095D 1D 4
W 597 | _1p.o002) 10000 | O0NE W lob-13]aIls | 78 | He
qﬁﬁ%% 1n.0000 {000 549 | e [ 0eld | 1O TE U(,
Gaora] | 4.4949, L.ofpa0) - 1AL v lob-i5 | 0] 9% | Y7
Gq 999l [0:000] S0 | ool | e\ DTl (A0S =% | 4
498 iD0pp0 9959l 100 |8 pboig  1as] D% 14972




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
) Scale: Model: SN:
A00% Torough /0 -20-200% | Sarotius A1208 37010004
400 m . D o
‘:2?—9;} ;;;Q%i w:ight \Sei gh% Tech | Date | Time ng Yo RH
00000 [ |_j0- 0000 B.agas | . 100] Y| Ol | DRSS | 1T 48
70,0000 |_ 00000 | 1:0000 5645 | e | Dk/A 1290\ T3 ug_
575558 4.9998 | 1.0000 L0999 /a3 mie| TIE 4 |
05,9991 _4.99¢ . 9749 Y| | o241 200 26 | 4¥ .
e | aaea | LT 0| W 07/ ORUS 96 Y
SO AGR__1ncool | [.0oc0 ohaY | W (0126 10HDL 13 49
249 | 4.99538] | 0000 099% | D 5305 28] 17 | HE
oA a9 | 100000 ) poop | 09 e vy | A0S L 1% 4g
33 a1 9.929% e s B W LAY 77 | HX
99,9 49553 .a9% 0¥ Lo B, L 12os| 171 1
000000 )0 GO90 .9944 “haal | Ka~ [ 03a8 | 0115 a4 149
Gq 2999|0000 1, oed Lo | ﬁ@fﬁ TEANRZEARC
39.9497)| _ J0.000! Saqd | 0% | & 1002 azol 111 18 |
23 5941 10:0020 Gaeg| . pAa | Y\ 15| 77 | 4%
aq 4999 . 41991 1,000 C o b | e | oxss | IE 4
g 959% | . 9HT ooo0l 0799 | B | O | J2 | YT
Q9 9991 10.0000 a%e | 0998 B | 2% 1190 | 72 | 3
caqadl 9.99% [, 0o (o0 | B | 9%y | YA00 77| 4%
gq §471_9999% L9949 0559 | b | o2 (028 T | 47
oG 9993 | 9.997 Jooge)| 0797 a | 0ALal090s ] 78 L A7
a5 Ge5g | |0. 0000 /0000 1000 __%:: Al 1030 b | 48
25525 | Jo.oco)| .00 1000 A n#e 196 |
39 £ 9 2FA9 i) e |k (0o | 0820 51 47
qa 5o 1000 ool o099 | B o805 1OV0) bl 42
[00.000) _10.000] ool OFA | b |07/20 Lisl 75197
99 717 q.9998 A9 90> | b |10/p2 | IES, T 44
a4 A7 4 947% J.0000 5969 | 2| 10/0a | T 77 149
ki A [oAl 1000 TopIlRs! 10 190
94,917 94,9992 a5 paa| ¥ | Ohs lsss | 17 | WA
49 3999 10.0000 1. 0000 pgeq | Yo | 100t 1105 T | Yo
Q9.9 8 4939 1006 “ioon, | o1 /0112020 77 196
04,999 [0. 000\ 9944 oo | e oioo | pls | 14 | 9
49,999 49999 |. o) 099 | bv-_|10101 820 15 | Y7
T | 100000 S| 0593 | W | 10101 OA45L 49
HHHE 3 4549 1,600 000 | W | 3] 114200 7% 49
........ LOD. 000 a 9998 9999 o799 Yo | {045 11051~ ]
a4 9Gq | Aqa| 1000y . 1000 e 110/ 16001 1% | 48
99995 | 100001 L9917 o0 | &A1 4| 1310} TR | 9%
2993 59999 /.0000] “p4e5 | W |10/20] 1S40 1g 1499




WOODSTOVE DATA SHEET #4<4

. SCALE QA SHEET
" [ Dates: , Scale: \ Model: \ SN:
From [(-a1-2003 Through Sartorius A1208 37010004
100 g 10 g 1¢ 100 mg . Dry o
weight weight weight weight | oo pate | Time | gy | %R
Yk .19 219949 o0 | & 10/g1 |1320 1% | Y9
B

BRI




BLANK PR@CESSlNG DATA SHEET#65
UNIT :&mm‘f‘?@vﬁ%y& 8210 RUN: A oate:_L o/f /03
DATE BLANKS DONE : / Q/ [2 ,/ N3

BEAKER ' A B c
' 1200 mi 75 mi 200 ml
ACETONE DICHLOR WATER
DA TNE.

EISHER OPTIMA | FISHER OPTIMA | gopo i ETTES
LoT #0433 S |LOT# 035949 | hsn LLED

FINAL WEIGHT 10%8.9015 10l 50715 (Db Akl S
TARE WEIGHT 5% 3% 6 | ) 6. 20D [O(O.GH@L}-Ll

NET WEIGHT 0019 1 0015~ 00317
TARE BEAKERS INTO DESC : TIME : |(535 DATE l0/oS5/03
ate 0] By X DATE:|0/0 BY & DRTE BY :

SEAKER | 1 STWT | TIME > NDWT | TIME SROWT | TIME
 |10bgeen | 4028 0% el i
izt 400 (1ol o)l
T qubl dot (oD 1090 I |

FINAL BEAKERS INTO DESC : TIME : OFly) DATE : [0/ Oo}/ 02

DATE : iD/ID gY : b DATE 10l |2 BY :NLDATE BY :
BEAKER | 1 STWT TIME 2 NDWT TIME 3 RDWT \ TIME

A Lo 0952 (0A00) S |-
o |1,z 00 oA)5) A4S\
- hogeatl 652s (10630665 sda |

TARE QC FINAL QC

DATE TIME BY ‘WB DB % DATE | TIME BY WB DB %
Ib/712000 | W /1Y /1o | 097 Wi {"’ 15 147
110 | 1515 | 8 \) M| iQ/'ilM“t'S b | \ﬂ% q

- d




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT ; ﬂﬁm\/’ﬂ'ﬂﬂ%ﬁ%'gﬁf&um: 4 DATE : /0// @/ 02

BLANK AUDIT : BY :C. bl ns Fon) pATE :JU- 1403
BLANK CALCULATIONS
Acetone L0019 g+ _200 mi= OO0 O vg/mil
Dicholoromethane : _+ Q0 15 g+_15 mil = 000 N0 g/ml
Distilied Water : 008 g+ 200 mi= Nelololol R “g/mi
FRONT HALF CATCH | |
FILTERS : 2] g- / (0000 g}= A20 1 g
Total Catch £ of Filters Bitank Value / Filter .

p— P - = ﬁ-—v e’

seaKERS: /A B0 g 20 (.0000/09)= JAT7E g

Total Catch ml Acetone Blank Valua / mi Acetone

| 24
TOTAL FRONT HALF CATCH : 20650 g

BACK HALF CATCH
D e ‘ . "
FILTERS : JO75  4- / (.0000 g)= i, /> g
Total Catch # of Filters Blank Valus / Filter
BEAKERS : N "
Acetone : 27}7"? g- jbfb (,OGOO/OQJ= %/ él'?{ g
Total Catch ml Acelone  Blank Value / ml Acetone
, L0013 _
exract: 0547 g« 15 _(0p0030 @)= __ 05252 g
Tota! Catch m! Dichloromethane  Blank Valua / Dichicromathane
Water : ,Q;OS@’ g- 35@ E~OO(‘)OH'Q_1= QO/ 7 g
Total Catch mi Water Biank Value / Watsr g _
. Yy w’
TOTAL BACK HALF CATCH : ! 59/7 f{ & g
LY EEd w
TOTAL CATCH : L0 o J g
% FRONT HALF : 34 .9 %

(00.0}
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TEST DATA SHEET # 8

UNIT : Z@//W%&D’ééﬁﬁf - S Run: A DATE :

/0/16/0%

Test Chamber Air Velocity Start "’6”' Stop “é’”‘ Avg.: e
Wet Bulb / prﬁ&lé;b? R =
Pre: WB : ég DB 25 . 38 gru Ll ME %Hze
Post: WB: (Dc':!i DB : %’é = L}O %RH 1 %HzO

Average . % c 0

% RH SSw% H20

Emﬁty Stove Weight (lbs)

Kindling Weight (lbs) :
Preburn Fuel Weight :

Kmd!mg & Preburn Fuel Welght (wood only) (ibs)

Coal Bed Wt Rangs (lbs) :
Upper : .25 x fuel weight ; Always roun

Lowaer : .20 x fuel weight : Always round

a5~ At

wi stack & oil seal : Wet: Dry : L;5C1Cf
Papgg’: . 2 Wood : Lil "}'
% 4+ 35»0 &+ \5\%/ Total : L}q ;I
Total : 52 q

" soate: Ul -4628 7

4 DOWN to nearest tenth
UP to nearest tenth  Actua

| Coal Bed Weight 2|

et o~
Maximum Coal Bed Removal (ibs) ((’5 5 + a 9 y+2).25= —ﬁ-%——m
. TOUI Neanse!
Test Fuel ( 75" % 1.5" x 5" spacers ) = / Q pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2“)(4" /@{5 :wf b% LE:]-LQ
e | 165 7| s |52

Test Fuel Weight : E\“)B Tbs

Estimated Dry Burn Rate

= ?@{ﬂ kg / hr

1.5 g3 B3 80
2.2046 5’5@
TIME '
Estimated BTU's/hr: 19,140 x Zﬂj X b = {
100 DBR
EPA Default Efficiencies : Non-cat: 63 Cat: 72

,/; (0",’3 % wiiB"I"U",zsihr

Peliet: 78




WOOD STOVE OPERATING DATA PAGE #9 o
S Unit ,{?{ﬁgmﬁ%\fm[){& - SX/0 Run:_“f__ pate: @/ / é?/ o3

FIRE STARTED:__OZ®
WARNM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then setto

dosed (shop) at start of preburn.
SECONDARY AIR © /\\/ / /4 CAT BYPASS : /1 I{/%

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

last fuel, raked and jeveled. In stove /9 5 S8C.

TEST:

TR

: .
DOOR wide open during loading *’@“ min. D5 sec.
PRIMARY AIR : Opened fuli for first 5 min., then set to run setting of ) ted. {5“?%)

SECONDARY AR : __ A [A CATBYPASS: ___ ) A
= - T
FAN: ‘
{QFF during warm-up N { OFF during preburn
: minutes of test Nj OFF balance of test run

Fan speed setat  LOW
wOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood # 2 or better s, gm D fir
PELLET FUEL MANUFACTURER : A/A sraND /A

All Grades WCLB rules:
WARM UP INFORMATION:

____-.__w-—“_-—'-‘

el
All pre-burn / warm up fuel pieces were either /5 or / -7 __inches.

0820

4st warm up / pre-burn fuel charge ( \(é L‘) Ibs) added at

ond warm up / pre-burn fuel charge ( 15.0 "bs) added at 0420
ard warm up / pre-burn fuel charge ( lSs %) Ibs.) added at (032

4th warm up / pre-burn fuel charge ( fbs.) added af

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



) TEST DATA SHEET #1 @ |
Unit : g@if WV&@U@S - ig /() Rrun: ’”{7! Date : / 0/ / é;/ 03

Room Temperature : ____?3 °F  Correction Factor:

Uncorrected Values are corrected for room temperature : Yes No_V

Time Test Fuel moisture reading taken : 1D4( '

Calibration Checks @ X v v_ 1 12.0 J2- 1 220 220

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

TEEE K] 35 4 13 (100 135 [19.4 | 19400

2

3

gz | P |10 |925(22R @57 72.0 921 X3.200

5[ TawE | P 2.0 |45 A0 |51 |5 28.500

s [ e | P | jqp (2020185 116 \8.5 [19% | [9.967

A [P (220|050 | 230|041 |20 (947 | 20 Dk

g | 2'x4"x8 | P | ' | wCiOy | AL

9

10

i1

TG Tl0e |20 140 205|140 1902 | J0.5C0

B x4y 5t T 1 2ho |A2.512hS 13\ 1210 [d4s| K. 100

Tl h5 L T 1 22e]220 |220 1230 18,0 o) 232 700 |

il b | L |20a |20 [a1d 145 209 [ 21,067 |

® 6o | oo |25 (2ks 192,127 L4 23,900

1 1106 ]

18

18 4

5 Spaees | T |Jas ol |25 (22 1220 037 13633

Key for Use: K= Kinding P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL

Dry Moisture % : iLg‘u{OO %] 232,633 % )9, 133 %
Wet Moisture % |0, 5¢1 % /?.3’@0 %| |7 )22 %

. 100 x % Dry Reading . .
To obtain Wet from Dry : = 9%, Moisture, Wet B
v 100 + %Dry Reading o Mostur et Basis

Acceptable Ranges : 16 - 20 9% wet: 19 - 26 % dry (17.5-22.5on Meter Uncor. reading) at 70°




GAS DATA SHEET #12

wEIGHT: 430 paTE: _/ ‘9// (/03
“-‘UNIT:(%},WW,VSW)@%S - Sﬂ/ﬁ RUN: 4 PAGE: / OF
- [Time_JSCALE]FUEL  DROP vTEG [ V. | O | V. CO [STATIC
17 5 05| — 1.255) b1 =T INESIRAZE ikl
L, Bl L |.23Y| 541581 195 |.0dY A4 ] s3) 2SO
ek | 2] o [0 | 2.d 16D 69 1,069 | (8 |iodd] 300
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B unny 03] 2 M2 0o TosT 00 005 42 10501 Moo
< 1a54] o] T4l 9.b e W4 .07 I8 15020 M2
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|1 G %A 4 | 2.018.01.2%] 8 1. h0 | ab [ oa2l 12g
SUBTOTAL KhRwR R vk R Wil fwkkn AR T wuhkR T dh® 28 % 5] -w—! ng HEEARY
(227305 U (3. 4] & T sin[ ™ol 261] LS Eond |l Jn - 0531 Yo
ool g0l 50 | 4 1.o4S 018 | o L 062 | o | 1052 Ueon
- ==l 6| d.e| Y157 Tl 920 5.9 [0S [ 5 [T053 oo
A IR FIE PR B3 2.0 1255 41086 | T ~052.1 H2.S |
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RUN 4

STACK AVG

BACK AVG

FIREBOX AVG ##

COUNTRY STOVES, INC. - S210

TEMPERATURE DATA SHEET #14

TEST TIME 330
215 TOP AVG 232 LT SIDE AVG
227 RT SIDE AVG 331 BOTTOM AVG
SECICAT AVG 864 AMBIENT AVG

END 232.6

START 313.8

-81.3 DELTAT

CIRCLE:

Page 1 of 1

10/16/2003

37

258

80
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ZERO |/ SPAN CHECK DATA SHEET #1 5-1

Date : [D//é// 0% ) Analyte:  CO2 (15-1)
Ty Soues - S0 rune 4
Zero Cyl. #: O/%WP\ ¢ Q;Q Conc. : 0.00 % CO2 Cyl. Press. : 9{7@0 PSl

Date: (J2-20-02.

Certified by : AR LQUIDE
Span Cyl. # (L -2]5) cone. : 1240
Certified by: A1 € LIQULITE

% GOy Cyl. Press. : 1025 ps
Date: (021205

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

Range : 0-25.0% CO: Analyzer Qutput: 0-1.0 v.
Fiow : 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % COq2

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

.05 % CO;

PRE RUN Auit:by: Dl/e

: H?EO 'il'emp: 85 °F

| AQDE'E" RESULTS
Point Expected Response Actual Response + Cong.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 000 00.0 o0, 00 f 01 2 ,#, O 3 “’-’Okfcr
SPAN -

AT a6 Mk 11940140 |99 12297 | —,003 | 201

POST RUN Audit : by : -ﬁ»d/&(f{'ﬂg::?b'rime: i ggSTemp: 2 lo__°F

C/
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
S . p——
A Jas | 490 iAo Yan ] yanl 12290 | 7003 |01

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

7ero % Difference = Act % _(ppm) - Exp % {ppm) X 100
Full Scale Value

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




7ERO | SPAN CHECK DATA SHEET #15-2
Date : f&ﬁ/éj 03 Analyte: Oz (15-2)
_ o I
Unit « Coni7RY cS'be&’fb ’802/’0 Run#:__ 4
Zero Cyl. #: ndeTpe. 2-B conc.:  0.00%0: Cyl. Press. "{/ézz PS

Certified by : AL R L QISAEN'S Date: (O2.-20-0%
Span Cyl. #: (L -DIDY Cone. * _| 240 o0, CylPress.: O - PSI
Certified by : AR 110 UImE Date: (D21 25-02
Analyzer . Make : TELEDYNE Model : 320 A SN : 37400
Range : 0-25.0% Oz Analyzer Qutput: 0-1.0 v.
Flow : 1.5 SCFH : Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 26.0% Oz
Method 28A = + 2% of 256.0% O

PRE RUN Audit:by: ﬁy O Time : ”?)() m:'ﬁ'emp: gé oF

AUDIT RESULTS

+ 0.625% O;
+ .05%0:;

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

ZERG| 000 | 000 | 000 | »p ol poo| o000 | 000 | %00
SPAN 110 8D | .500 | 129D 2.5 sotl 1a.s01 | 1001 |T006

POST RUN Audit : by : i/,) W@%mime :4 2’%5’ 'l;:'erhp o) (o °F

AUDIT RESULTS
Paoint Expected Response Actual Response + Cone.
# ‘Meter DVM % Meter DVM % Difference A %

ZERG| 000 | 000 | 000 | 0| po)| 035 | TO2S |10/
S| T80 500 |14 12.55] 502 12.59¢ | T02¢ [T10S

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

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

Full Scale Value

% (ppm) X100

Span % Difference = Act




ZERO | SPAN CHECK DATA SHEET #15-3

Date : / 0 / / {}/ 03 Analyte: CO (15-3)
Unit : f@a/\f}?‘»/ &WU@ . SJZ/@ Run #
zerocyl #: _OAZTAC A-H_ Conc.:  0.00%CO Cyl. Press. : /9D psi

Certified by : _ALE LI QULLINE. Date: NI -LO-(X.
Span Cyl. #: ((-313] cone.: |2 MO % cO Gyl Press. IS
certified by: AR LIOWITY, Date: (O2-12-070
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 Vaiue = 10.0% CO
EPA Controi Limits = £ 2.5% of 10.0 % CO

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

+ .02%CO

oRE RUN Audt: by : (L el B rime 20 Temp: €5 °F

O
AUDIT RESULTS
Point Expected Response Actual Response + Cong.
# Meter DV % Meter DV % Difference A %

FERG| 00.0 | 000 | 000 |so (| €O} Q1! o/l |13
AN | 70,2502 5.0 52| 500 5,029 o) | +/90

POST RUN Audit : by : A U b A e 1825 vemp: 1L ¥

AU[Q* RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO| 000 | 000 | 000 [0 |00 | — 009 =009 | T0%%8
S (557 | 502 5,02 | 601 |01 | 5,029 | 7009|1090

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

Span % Difference = Act % (opm) - Exp 7o (DP
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #154

Date : /O//é /O 5 4 Analyte: SO, (15-4)
onit: LOUNTRY Smvés S Drun#: < _
Zerocyl #: OH2TAC A conc.: 0.00 ppm SOz  Cyl. Press.: D esi

Certéﬁed by : A\ R U@U‘-\T)f:: Date : OQ‘ 2@‘02«
Span Cyl. #: C%QJ%’%L ~ Conc. : f'LOgO ppm SO, Gyl Press. . Z@ PSi
Cortified by : LR LIQU DE pate: 1" £9-0
Analyzer : Make : HORIBA Madel : 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 SQ,
EPA Control Limits = + 2.5% of 2500 ppm SO, = £ 62.5 ppm S0s

o+

L Time : “?J’O ‘f:émp: LS eF

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

7RG 00.0 | 000 | 000 | gp.i| oo/l| .07 | +4.(00\% /84
S 5101516 |1290| 51.9], 5 18] 1270798 | 7. 78¢ [0

POST RUN Audit : by : A ’ &/ lé

AUDIT RESULTS

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

ZERG| 00.0 | 000 | 000 |0 A |- 00| -~ 2L% | T 3Y | TS
SPAN | =y | 510, 1129015111511 1299 201l 1.699 |-.06%

+ Cone. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value

(ppm) - Exp % (ppm} X100
Full Scale Value

me: J53S temp: o7

Span % Difference = Act |



QUALITY CHECKS DATA SHEET # 16

onir ey Ses= S0 wuw: "éf[ DATE : /. 0//@/ 05

Thermocouple Check:

TIC # 1 — °F Tox1a_ 10d °F
TIC#2 — °F Tic# 14 il °F
TIC#3 9.4 oF TIC#15___ 12O oF
TIC#4 Ll 2 °F Tic#16__ ST °F
TIC#5 folo oF Tic#17__ S1LE °F
TIC#6 Lols:S °F Tic#s__ 2L oF
TIC#7 ol Y oF Tc#1e_ L%.T °F
TIC#8 (S .9 °F TIC#20_____ o
TIC#9 — °F TIC#21 °F
TIC # 10 l.S e TIC#HZ2_ °F
TIC # 1 o34 °F TIC#23____ °F
TIC # 12 159 o TIC # 24 - °F

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

ZERO_=. D °F Ad.to QO °F  ZERO [:d__°F Difference_1OL0 %
SPANDODHO °F Adj.to 0000 °F  SPANLIODILF Difference_OSO %

Thermocouple Readout Pretest Linearity Check:
0 = 0.0 <F 200 =200 3 o 400 = HOO I o

600 =(00D °F sgo0 = PL9d o 1000 =998 ¢
1200 =198 o 1400 =390 F  1e00 =1599L oF

800 =1049.2 o 2000 =dDOO. OcF
VA

el
Sample Train Leak Check Pre ___V Post V.
C-gas Train Leak Check Pre _ Post n;
SQ; Train Leak Check Pre tg Post
Static Gauge Zero Check Pre Post__ V.
Scale Check Pre : LPI 7Li 7 T 4@‘(’!' 7
Post U2 Y - 4062.Y

Stack Cleaned Prior to Test Run : YES NO A






COMPUTER INPUT DATA SHEET #1

cient. (COUNTRY SIDUES AN,

address: 150N D STRezr N
BMABURKN. MA Qo0 |

Phone: _ /93~ I35 - Fax: A535-931-1277]
] 1%
Run No.: ____ed ___ Date of Test: / 0/ Ji‘%/ (22 Bum Rate: 1.0 (a'5
Model! No.: O _ : [ min E min-1.25 E
Stove Type: [ Cat [ non cat___[] Pellet 12519 [Jmax £
S - v v
Dry Gas Meter Y Factor: q g f Post Leak Rate:__/ O@ [ cfm Time: m@;@;mmin.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet#2)
2 ‘ W
Dry Gas Meter Volume: = Z.'ﬁ QQ% cf
(00.000) (Data Sheet #2) y
v
Stack Flow: f?r Lfigﬂ? dscfm  AH: ; [ 45' in. H20
(00.000) (Data Shest #2) | (.000) (Data Sheet #2)
v’
Maximum Vac.. 5. 0 v Barometric Pressure 3 0,20 in. Hg

(0.0) (Data Sheet #2) {00.00) (Data Sheet #2)

Ho0O Captured:

1442 4

(00.0) (Data Sheet #3) ,
Front Half Catch % Of Total: .3 /?: ; %% Total Particulate Catch: C? % 77
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

’7@@55%

Flue Gas Moisture:

(00.000) (Data Shest #7) /
Particulate Emission:__ Z@/ qudscf
(0.0000) (Data Sheet #7) P ] ,
Relative Humidity: (Bq ‘O % RH  Ambient Moisture: | U U % H,0
(00.0) (Data Shest #8) (0.00) (Data Sheet #8)
o« . ‘ v
Preburn Fuel Wt.._AJb. | lbs. Coal Bed Wt _ifi__lgs. Test Fuel Wt.: _[iz__lbs. -
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
Heat Output (EPA Default): 12,8325 Brumr
(00,000.0) (Data Sheet #8) v
Kindling Fuel % Moisture (wet): I l j (ﬁQ % Pretest Fuel % Melsture (wet): | 7 Z 3 Zé %
(00.000) (Data Sheet #10) (00.000) (Data Sheet#10)}-—_
*\‘
Test Fuel % Moisture (dry): (Q K %S % Test Fuel % Moisture (wetﬁ \7 Sm (G %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) R e y
Fuel Higher Heating Value (dry): - BTUib.
(0000) (Data Sheet #11)
v
Stack Static Pressure: g 054 in. H:0

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

v v
‘Average Ambient Temperature: —7 Cfé °F  Stove Temperature Change: JQO ’5 °F
(00) (Data Shest #14) {+/- 000.0) {Data Sheet #14)




TABLE 1 -=-=--- RAW DATA

CLIENT : Country Stoves, Inc. TEST No. : 2

MODEL: S210 DATE: 14-0ct-03
***************************'&*****-kir*-k******-k-k-k**********-&*************

TIME METER DELTA METER PERCENT PERCENT 502
READING H TEMP . CO Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) { %) { %) PPM

o 575.500 0.150 86 1.54 5.50 450
5 577.000 0.500 BG 0.49 g.70 250
10 572.762 0.150 86 0.64 5.20 450
15 581.299 0.140 86 0.75 5.40 475
20 582.755 0.140 86 0.90 6.90 475
25 584.212 0.140 86 0.91 9.00 475
30 585.668 0.150 86 0.80 15.60 450
35 587.205 0.170 86 0.56 12.30 425
40 588.832 0.170 86 0.35 11.90 425
45 580.460 0.170 88 0.46 10.50 425
50 592.09% 0.170 88 0.61 9.80 425
55 583.738 0.150 88 0.99 8.50 450
60 595.287 0.150 89 0.94 8.60 450
65 596.841 0.150 8% 0.83 8.70 450
70 598.395 0.150 89 0.69 11.40 450
75 599.84% 0.170 89 0.46 12.70 425
80 601.594 0.190 89 0.27 13.20 400
85 603.342 0.190 89 0.44 12.80 400
90 605.080 0.190 89 0.64 11.10 400
95 606.838 0.190 89 0.63 10.30 400
100 608.586 0.190 89 0.49 11.00 400
105 610.334 0.170 90 0.42 11.30 425
110 611,985 0.170 90 0.61 8.90 425
115 €13.636 0.130 90 1.34 7.00 475
120 615.114 0.120 91 1.32 7.10 500
125 616.523 0.130 91 1.20 7.20 475
130 €18.006 0.130 91 0.87 9.30 475
135 619.490 0.130 91 0.82 10.80 475
140 620.973 0.170 Sl 0.54 10.20 425
145 622,630 0.150 92 0.64 8.70 450
150 624.201 0.120 92 0.94 7.60 500
155 625.615 0.110 92 1.13 6.60 525
160 626.962 0.100 92 1.17 6.30 550
165 628.248 0.100 92 1.15 6.30 550
170 629.534 0.100 92 1.10 6.40 550
175 630.819 0.110 92 1.19 6.40 525
180 632.166 0.110 92 1.15 6.60 525
185 633.513 0.110 92 1.14 6.90 525
190 634.866 0.110 92 1.29 6.70 525
195 636.207 0.110 92 1.22 6.90 525
200 637.554 0.120 92 1.27 6.90 500
205 638.968 0.120 92 1.25 6.90 500
210 640.382 0.120 92 1.32 7.00 500
215 641.796 0.130 82 1.35 6.90 475



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315

643

644 .
646 .
750

647

649.
LT22
. 205
.688
171
.655
.138
.621
661.
.587
070
665.
.036
.520

650
652
653
655
656
658
659

662
664

667
668

670.

.285

773
262

239

104

553

003

COOoCoQOOoOoOoOOOQOOoCo

.130
.130
.130
.130
.130
.130
. 130
.130
L1306
.130
.130
.130
.130
.130
.130
130
.130
.130
130

92
92
S2
92
91
91
i
gl
o1
91
S1
91
91
91
91
91
91
91
91

RPHERPRRORNNRR R RERPRPE

.41
.48
.53
.53
5B
.56
.73
.88
.07
11
.65
.59
.58
.69
.75
.63
.63
.65
.62

Mmooy ;]

.00
.9¢G
.90
.90
.80
.80
.60
.40
.20
.10
.20
.90
.90
.80
.70
.40
.20
.20
.20

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




TABLE 2---RAW DATA

CLIENT : Country Stoves, Inc. TEST No. 2

MODEL: §21¢ DATE: 14-0ct-03
************************'k****-k-k*'k*********************-&**#************
METER CAL. Wt. WOOD

FACTOR (Y} ------ 0.981 BURNED (LB} ------- 14.7 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb} ------ 30.2 in Hg MOISTURE % ------- 17.596 %
LEAK RATE Wt. PART.

POST (Lp) ------ 0.001 cfm COLLECTED ------- 0.8377 g
WATER METER

VOL. (Vic) ------ 144 .2 Ml VOLUME Vm ------- 94.503 mcE
TEST HC MOLE

TIME (MIN}) ------ 310 min FRACTION  ------- 0.0132



CLIENT :Country Stoves, Inc.

MODEL: 8210

FIELD DATAE RAVERAGES

**’**'k'k**'k“k**'k*******'k**'k*k**'k'k*'k‘*'k********‘#*****ﬁ*******#*****

AVG DELTA

: R 0.12 in H20
AVG METER
TEMP. Tm ------- 90 deg F
AVG PDM

802 @ memmee- 466 PPM

TEST No. 2
DATE: 14-Oct-03
AVG PRCNT
CO mmmmme- 1.10
AVG PRCNT
co2  —mmmme- 7.97
AVG BAL

co2/CO  —mmem-- 7.21

o\e

g

o\



TABLE 4 ----- CALCULATIONS

CLIENT : Country Stoves, Inc. TEST No. Z
MODEL:: S210 DATE:  14-Oct-03
‘k***'ﬁ’**‘k*‘k****‘k*****‘k***#**************1‘:'k*'&"k'k************i’*******ﬁ'*****
STD SAMPLE STACK GAS
VOL. Vm{std) ----- 89,86 dsct FLOW Q0sd@ ---=-=--- 368.559 dscf/Hr
&
6.14 dscf/min
VOL. WATER FPARTICULATE
VAPOR Vw(std) ---- 6.787 scf CONCTRT. Cg -----~- 0.0104 g/dsck
PRCNT PARTC.EMISS.
MSTR Bwg ~=---==- 7.02 % RATE E  --==--- 3.85 g/Hr
BURN MOLES OF GAS
RATE BR --=--==-- 1.06 Kg/Hr PER Lb WOOD Nt -- 0.41 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE ~ -=----=-- 126.28 g/Hr RATE  ------ 3.62 g/Kgdry
& fuel

128.20 g/Kgdry
fuel



CLIENT

MODEL:

P L LA A & R

Country Stoves,

INTEVAL

Od -l -"dOMPRFRINMNPOYOYOINSNORWGWANRBDRNNE NN SJOGOME0E GoU g

TABLE 5 --=--- PROPORTIONAL RATE VARIATION
Inc. TEST No. 2
14-0ct-03
*************************************************
PROPRTN. PROPRTN
RATE VAR. RATE VAR.
AVERAGE
100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320

669.
670.
669.
670.
668.
668.
668.
668.
669.
668.
668.
668.
668.
668.
668.
668.
669.
668.

moumUuUurrocurorauob

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




METER BOX DATA SHEET PAGE # 2  pager 4 of 2

onit ey Smues- S2/10  Ruw: < DATE : M/ﬁ/‘%f’@;ﬁ

' Meter Box: SH Y Factor: 99/ "

Leak checks: __/ & " Hg @229 cfm " Hg @ cfm

1 " Hg @109/ efm "Hg @ cfm
nject SO? @ 100 comin,  Nozzle: Probe @ /8" od Initial Volume: J 500
ROTO: PRESS: Mo SAMPLING RATIO: AS 1 BP: m,z@

METER SAMPLE STACK DELTA |METER| 802 ROTO | PUMP
BMIN | TIME READING WMDCF DSCFM H TEMP PPM | TEMP | VACC
® [1210]575.500 | —— | 2 WIS | Bl 1150 K | 1D
51 151677000 —— [130b|,50 o [ose g |30
W[ 20| 590, W |51 Mol | 7. LY | .15 | Bl Usp (8o 1D
B 75 |89 299 (581,299 |1 26/ 14 | Kb |[941518%6 1o
B 25| 592,755 1582055 | 126! (114 | 3 |4I3] Bk |30

B a¢|58Y.02 584, 22| 26t | 1Y | Bl |45 B

4.0

T U |585. LL Y 585, Ly T Ly | 45 | 3o 1950 R, |5.0
B 4g <87, 205 |S37.205 |80 |47 | B J78 | %o (S0
T S5]532 832 |S38.932 |3 NS | 17 | 8b JHES Qs |5
®| 4|590. 41,0 |0, LD [3.08 | 41 | IE 1425 %3 5.0
50 | 120|592 099 £97.099.,%8.080 | 117 | 88 |425 |38 |5.0
1 £51S93.713% 1593, 198 7. W3l | IS | Y |40 | |50
ROTO PRESS:. |)l.0 TOTALS:C[&;GQC! 2,20 5038 BP.: 30:.20

8 3105495 . 287 |595.18F | 1. WL US| ®q |49S0 189 |So
8| [5|596. %41 | g¢/ |1 T2 IS 1 89 |YS0 |89 |50
T Jo| $9%,395 698,345 | 1.<22 |45 | 39 |HS0 &9 |S.0
B %5549 949 |399.949 3.0 | 1T QY | 4251 %49 |50
80| 2|0l g4 0], S99 .55 | 19 | g9 [400 |39 (50
8 | g6|(,03. 342 |103.342 | 8,575 (3| 89 | 400 B9 | S0
% | @5, 000 | LS. 090 |8.575 | 19 | BT 400 /G S0
% | 99 Lob. 335 | L0333 [B.S15 | 19 | 8T dop| 89]S0
0| Zp| k0B, 580 | L,03.530b|351S | M |87 |100 | ¥ 150

105 55 (0. 334 (1D, 334 3. 050 7 9D 45| 9

5.0

10| 1doD| L. 985S G, 98s |8 056 | (11| GO 425

0

SO
B o3| L13. 30 |03 L3 | 1. 208 [ )3 | a0 |HI5 90

9.0

/ TOTALS: a7, 13212 04 10 MAX VACC = /

TOTAL Cu FE [’ TOTALS[|Qs , 34 /|4 74 L 0G |AVG.BP

> % ¥




METER BOX DATA SHEET PAGE # 2

UNET:(LM‘}F}/%’}()Wﬁ S5 240  RUN:

2

Pageé

2 of

DATE : 10-14- O3

Meter Box: 5 H

[’

Y Factor: .Q?ﬁ {

2

Leak checks: __ /2 " Hg @009 cfm "Hg @_____cfm

N “ Hg @290/ cfm "Hg @ ofm
Inject SO* @ 100 cc/min. Nozzle : Probe @ 3/8" od  Initial Volume: L SO
ROTO: PRESS: \ pr SAMPLING RATIO: 25 1 BP: BQ, Fds)

METER SAMPLE STACK DELTA | METER| S02 ROTO | PUMP
MIN [ TIME READING MOCF DSCFM H TEMP PPM | TEMP | VACG
20 10| IS, (/1| (15 1] [L.835 | )2 |9 Zw 191 |40
BT 5| Glo. 523 | L. 523 | 71195 |13 qr |dhs 191 140
] o5 1% .00l |3, 00l | 7.195 | I3 Of (4Yns] 9tldo
W 751 (19, 4496 | 619,490 [ 1195 | 1D a7 g5 [ 9! Y0
W 5| 620.A13| 62003 | 9.odl |1 ] g75]al 140
W] 35| bl 30 |0l D0 [ 15D | 1S 192 450 192 (40
T gl 29, 201 |lzd, 201 L&D | 1T |92 500 9z | 4o
| ol (,25. UIs |25 615 498 |41 | 97 (525 |92 |40
60| <51 (ko 9T | L2l 9L G205 | 10492 [350 (92 |90
w5 (28 .29% | (675,24 3| L 20> | 40|92 S50 |9t 0
T o] 2% 539 | 29.539 |&2o® | 10| 9T 1550 |12 4.0
T 5|30, 319|100 319 |49 | Il |92 1525 Y2 14.0
ROTO PRESS: . Hﬂ i TOTALS: 82' (l70 J, xi"} qu‘fi BR.: 30:2@
80 1570 1632, LLL (BTG (9% | 1) G2 |szs 192 | $0]
B[ )5 | L33: 513 | (633,513 (6498 19z lzs |92 19
0| 7, (39, 866 | 6349 86 |G 498 | 2z |S525 (92 |40
W 2% |30, 200 (536, 207 | (498 | .1/ 97 1525 |qz |40
6] 3, | 3, 559 |7 ssd |b. 825 | 12 | 92 |S06 gz (4.0
05| 35| 038,963 |(38.968 |33 | JZ | 9T [Sw G2 |40
30| U | oHo. 382 (M0 38T $23 |12 | 92|50 92| Yo
T ol Gd (196 G240 | st |3 |SZ (915 |9L 4.0
B S|, 285 |(H3, 285] 2(%2 |13 (972 479 |92 4.0
25| go| (oY TS (LY T3 |18 1B | 972 s (92 [ Ho
20| 100 |42t | Wb, 262 2182 |5 | 9T gas |97 |Un
2B 05 (M) Is0 | YIS0 |8 | 15 92 475192 (Yo |

| / TOTALS: ?2'3—” ey Ho4 MAX VACG = -
TOTAL Cu FiL. / TOTALS: \La“&.34k 2.92. zw AVG.BP:/

= ,

/

k%



METER BOX DATA SHEET PAGE # 2 Page: 3 of
UNIT : Coum-%’mi Lippey SUD RUN: [4 pATE: [0-14-03
Meter Box,_ SH Y Factor. 38/ v
Leak checks: __ IS " Hg @_.0% cim "Hg @ efm
5 " Hg @_00l cfm " Hg @ ofm
Inject 802 @ 100 cc/min. Nozzie: Probe @ 3/8" od Initial Velume:_|-S00Q
[ROTO: PRESS: | [lp SAMPLING RATIO: 25 -1 BP: 3(3. 20
METER SAMPLE STACK DELTA |(METER| S0O2 |ROTC|PUMP
MiN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
240 | 1,10 1699, 229 |49 229 | 7.095 |13 | 9t 405 | 9l 4.0
245 15 1 lbso. 122 |LS0. 722 185 2 lel |dhyjarl (Yo
B0 2p | (,5L. 208 [GS2. 2085|7198 43 1 al (4as a1 | %o
5| 25 | LS3. L8% |53, 633 | 1195 | 4319l 4715 | Al {40
------ 0] 30| LSS, 17 |b5S. 171 |19 | W3] al |45 |41 Ho
5| 2| L5, LSS | [(50.SS] 195 | 13191 149591 4o
0| ol (,5%. 138 |53 13810495 |13 [ [43s |91 %o
8] US| b5, Lzt 1659, Lzl | 1195 | 03[9 (975 (91 |90
80| S0l bl (od | blel, 164 [ 1145 | i3 19 |47S|9t |90
BB as|LL 7 58 |2 seF| 1las | B | Al (4S9t |40
290 | 00 [Wbd. 010 | LY. 070 7,045 | D] Q14715 |9 o
2| S| LS 555 |LLS . ss3 (1,195 | ud | Al 975 |4 [Ho
ROTOPRESS: ||, TOTALS: N, 4o (S 10T BP.: 30.2.0
N0 | o], 036 |Wal, 036 |2.14s5 | W31 al |97 |9 4.0
3% 15 LB 520 | L3.520 10495 | 319/ | T75]|4) Ho
Jz:: 20|10, 0075 |63 (2195 |3 |9 NS 19 (9o
= -
22: 3o Q1585 391213
25 101925 1.95[ 125
330 Q’D
33/ dy
340
345
350
3% 56111502
TOTALS\ L9 SP7] 9 1y | Gy [MAXVACC= 5,0
TOTAL CuFtL. PL_LSO% TOTALS: ’748_—] |LE5 /560) AVG. BP: SDQO
v v .




PARTECULAEE ‘ui‘%i %@ﬁ T I I IS W R VRS W “W LT

UNIT : CWMW%%UES’@/&UN :

,

DATE : ,WW 03

SCALE | WEIGHT
scaLE cHECK] LEVEL ZERQED z85.00 &QS @
INITIAL : v v 590.0 g 5559 @
FINAL : v v 885.0 g
IMPINGER 41 #2 23
FINAL WT 15,9 5940 41%.7 '%1@;@
INITIAL WT bio:3 <gp. 0 | 493.5 Flo 3
NETWT GRAMS | 9D (5 lo. o 4 ) 3'} 9
rotaL caten 114 9\ GRAMS Hz0
FRONT HALF
BEAKER # /3]
FILTER # /| ToF. DESC. ACETONE
nawTa | L2404 7 naLwTa | (069957
wmaLwrg | @972 17 NmALWT g | /0 ) o, X 75
NeTwTg 1. 200 2 NET WT g J4Y 2
VOL. DESC. m] ’Z a
BACK HALF
FILTER # e
ENALWTa | Y BES |
NTALWT g | Hd39 |7
NET WT g , 0 é‘;‘i@
BEAKER # /1372 } 53 /24 /35
DESC. ACETONE__| METHCHLOR H,O0 Ho |
AL we | 10546826 /065707 L 1017643 104477
NTIALWT g | /05,3962 106.5067 ‘/0 2,6924 /0‘%5@8
NETWT g 2969 0ol D19 Jolal J3IE
voL pescmil VS0 ¥ 75 150 1 | QD - (/ L Q\) Y

.....




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator . Date . 05/12/2003 Time .__1218 By : DKW
. Manufacturer S &S Grade:#25Glass FrontSize: 1lcm LotNo.: _ZB921
| Back Size: 8.2cm LotNo.:_ ZB911
pATE: 057 S-0% BY:M pATEDS 1 ,-03 |BY: ¥4 IDATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT THAE WEIGHT TIME WEIGHT TIME
171F | (821 122 | Cbazl ) (0942 [Heerkpne Top 82
172F | 367 13y | (A ) | 093] - v |R3
173F | 0934 | 13S | (6935 [o94d | - v | RY
174F | (893 |13k | (6991) | 94|  RG
175F | 0955 U3 | (ass) 0946 (o Ses- 8410
176F | 972 |31 | (LL973) [ 09%6] R
177F Laun 03 | Cladp [ ovi7y ° N
178F 1Al A | Gb9ia) | o348 ey
179F | . 962 |10 | Cpakd) |44
180F 951 i | Cuaai ) 109sD
1718 | 4319 [\s| | (4330) |case hewnismicieipm b2
172B | Az, |15y | CHa25) (9| v | 2
173B | 4259 nsa | ((Hawo) | looo| v R
174B | N3j0 | W53 | (N30 ) | ool 2
1758 | .daga_ | 1su | (4294 ) (1001 |lpuges Soves$10 R
176B | .4239 wss | C4a2a) [l | ™ v R2
177B | 43| | NSo | CHapg) [ 1002 v v 1R
178B | 435 N7 | (4250) | gpod| v Mt [ R-d
179B | 424 use | (A300) | 1oos
180B | N3\ Hsg | (A%09) | 1005 ]
Checked by: G W Date: o [-0™> Time: | 74
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
TS o =1 7% | UL
S| g0 | P 13 s



BEAKER TARE WEIGHTS DATA SHEET #4-2

SCALE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME . BY

% RH

© Into Dessicator:  Date: @) /92003 Time: (700  By: DKW
- DATE: W;/gl-f By: k¢n |paTE 0 /S BY: P |pATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TiME MﬁE]GHT TIME WEIGHT TIME
126 | 05,1590 | 0323 L1059, HAH ) 11013
127 | (ad. 0163 | o8 [ jou o1l Lo I/ Counrey Smies-S310
128 | 105003 | 0340 [(105, IO 10S It R*
129 | 104215 10341 1(Jol, U3 DIl
130 | 106, So54 |- 0343|1106 S05L/ | 1014
131 | Jol. 287 |03 [(1pk. 84783 | 1019 ]
132 | 1052800 | 00451 (105.38627] 1020 |/ CounmRy Smois-3J10
133 | )06,50710 | 034, |C m@mwﬁ 102l K79
134 | Jo2.823 | 0841 Q..;o.;ueﬂL) (02
135_| Joid 5361 |ozds | Upd S95% )| lodd
136_| Jo7,08% | 0B | (107084021 103S L
137_| ol 1,52 | 0R5D 0'4 5! 10201 /loyarey Stipgs-Sllo
138 | |og adsd [0¢51 (105, 2450) 1pag | R#*3
139 maf Y51 | 0352 (r o L-'{()5@ 1024
140 | J0b.8627 | 6353|1040 103]
21 | 1022956 | 0854 |C 104 2333 1022 h
142 | 102,3156 | 0355 |C107,.2040) 1023/ frunTRY Sojes-SID
143 | 05,5725 | 036l 105 5243) 1035]  pHY
144 | 10y, 2812|0857 |0 106,2817.2 10301
145 | [01.5218 10354 {(10), 5221 J 10871
146 | [p]. >392 1035 |(10] BML}) 134
147 | 1059572 | 0860 A574)] 1040
148 | [o¥. 75712 | 03e) [(104.7577) | 104]
149 [ 707.5HeA {0362](107.5972 )1 1047
150 | [ DL 1052 | 03631 (1061055 | 1p4d

09/34

0%25] W~

]

47

hecked by (Ll L\mmzm

0o/5|

1010

1L

49

Date: 9.75 J0%

i

Time: } 1 €Y




oL Lh B0 o 1 Ot | /0 S
6 Lh Yy 3R 0Fst | o€/ol |2
8 “b 2L R | alel | ©l/0] 3
L %h 2L - 1 ao9] | L/al Z
9 bl CL -~& | soix | 5/0 !
RS usissasg
HY% aa Ag sl ] sjeq | Buybieps HY% aa Ag s ajeq | Buybiopn
SNOILIGNOD IVLNIWNOYIANT IWOOY F1VOS
_ ~ ST ] (S8R0 |
et sl Z38R A T Yh LR [ LUb~7e | agbh’™ | XDI O0gllA-GH G901
. T N 3
RSP TG B0 I R LLs | 0%l FaiI9L]
Ag [ewil [o18a | WBIBM fg [ewi [e1eq| ~wWbEm | Ag |ewil | e | JUBISM kg | owil | eleq | # J8Mid
- B s ——— ] -
e VAT LLET RO R /A1 Yo bLET RO [-8 |SCHE s Voq S
Aee [ & @«ﬁseﬁm SO Cet] TCILTA] [WRST | She\| A2/
4 leeel | el LiLs' Al
A hesi17961] S A0l | H|eeel| Y/l TS Q5_ AT Wy eeleaal ) [oe T oy €€/
g et Fa@e iTsi) WA Ubi] 0019’ sol | - st Sl [ TC/
~ A OEET] P4 LS Ea0] AR 190 | Hhi| Le bl 901 ﬁ&& S\ ]
Ag | sunl | ®18Q IEIN kg [ewif [eeqg| i Ag | swiy | &jeg IET SWi] | @18Q |#Jevesg
/] 30 ) :obed SO/ fl/O7 F3Iva AL 0155 - mmsm\m,\&% T LING

S1HDIIM LNVLSNOD : €% # 133HS ViVA 3A0LSGOOM



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Date Scale: Modsi: SH:
Froméﬁ.’QLl 20072 Through O~ 1% - 2052 Sartorius A120 S 37010004
1 i 100 : . D
w::;ﬁt w‘ieofgght weight wei;;\% | Tech Date Time Bur!yb % RH
§4,9998 | /0.000 | lwooo 0959 |peado224 0S5 | T | HY
5959 | §,9998 | 10001 | oS | WalozZ8 o | 771 |9s
10000007 D000 J pced 0995 | b [ p3-p1] [0J0 ] T1 |44
997G 1g.ovol] 9798 0999 | B |o3-02] /420] 75 | 4S5
AaGFIP o000 5997 o0 | bR 030l 12Ds] 16 | 45
Q.FIY| w.cvto /L O doc0 | ¥« | o303 2005 717 | Y7
] 0, 00 10,000 ¢ /.000 | COaqq | fee- | di-od jozst 75 | ¥
99999 | jp.000! 000 | Oaae | A |03-05 | 9945t ) | 47
99911 16000/ 10000000 | 86306 (340] Y | 4o
99°6%5 | 4.9999]  loooo| .o09ag | W (03071 9p5D) Mo | NS
G aeg | A.9999 | Lood0 | 0299 | Ne 03-08 1150|7177 | X5
G98%99 99998 r.ooon| 00D | Ko 039 |)85D1 TG | 45
G 999% |  10-0000 . 1991 OO LW L p3-10[1220 [ 17 | B9
o5 9% 7] 935 | 1000 | 1000 |7 | p3-181i740 1 7] | Y
39,9997 9.9999| |00 0599 | Mo |03-20| 145 | 74 | 45
oo 2ee | 0.0000 1. 0000|0993 8- | o3zz 1251 76 | H)
Q9. 1972 L2.00) 7 000 | M [ om 221405 | 1 | HT
99 5998 @K | .1779 L6995 | & 1n32Y][40] T4 |94 |
100.0000_ A.599% ] 1L.0o00 | /oas | G 0325 1120 | )5 | 45
AL 10.0000 R s 0999 | ot 20]9200] 75 L4
@91 10.0001| 95775 JO00 | B |os@2 130 | 1 149
9% 9999 0&8a3| 10000 | o7y [P loselid3s| 77 | Yo
ga5057 9.95599_ Loool |09 | 8. [oserlolis | 77 | ds
Daacag | [oooon Y| owg ka0l [HES 172 117
Q655 9993 Looo0] 099 [ b oS- [\AI0 177 | e
QMg | 0-oot 9999 0999 | ¥ rS-IR | OA40l Up |94
[0).0001 10,0000 9999 o000 | B lgs-Bloaiol 77 14,
G4 544 10,0001 ), Qcco L0696 | e |oc-151120] I | 4
46 .99 d.9qa | 1.0000 | .(A99 | ke |035-1610930] 13 | HE
10001 | 10.0000| 9994 L0994 | Bre a5 1105 TY | 46
100.0009]  9-9999| 1.L000 L 1000 | Mo a8 11550 717 | 4R
Ga.69e7 ] 10.00001 9949 | 0999 | Ka—ioeby102S] "1l | &
Oq 898 4.9994] [.0oo0 | 0999 | W 860, 1035 | 18 | 49
Q9 A% 99999 | Lonoo | 0999 | M _|De-095D] 73 |43
a9l _In.onoa] 100001 09ag | W |6b-i13| Q1S | 78 | He
94499 [0.0000| [.00n . (997 b |Ob-Y | MO 77 | Mb
99997\ 9.459499] Lopool 1000 |- ob-ls| [0 8 |47
4a.999%| __[0:000] L0000 ool | | pLAlirraos T8 | 98
498098 In.opoo 9999 oo [ (ob-lgligas] 9L 1497




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
| bates: Scale: Model: SN:
From O} - 4002 Torough /0 A 072003 | Sartorius A1208S 37010004

10 10 1 100 m . D .
we? ﬁt weigght weight v?eigh% Tech Date Time Bu?b % RH
000001 | J0-0b0O | 0,699% |+ 100] B-|oviq | oass | 77 | Y8
100.0000 ] _{0.0200 [.0b0D L0995 | W D649 11080 TS ug'
57 5557 A. %0 % | 10000 0995 | nd oya3nddo TIZ
56 | 4998 | 299 | o778 | Pl oyl dam| 4 W
LA 3.5 GG | 0T | R o1k pRUS T Tl
B |noool| L0000 | . oFag | W (016] 1040] B 1 2
92997 | 4.995%| . 1.0009 099% | b 2060 W36 77 | HE
a9 | 10.0090 0005 |_.0A9% | e ooy | AONS| 9% | YE
i "f‘vrfgg 9.999% 9AF 99 | b |0 30| QI0D| 77 | YR8
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Catos: , Scale: Modsl: SN:
From (D= 1-2 003 Through Sartorius A1208 37010004
100 g 104 19 00mg | yoop | Date | Time | o | %RH

weight weig;}t weight weight
ks G .95 1095 | jpog | R [10/p1 1320 | 1% | YF




BLANK PROCESSING DATA SHEET#5
ONIT L BUNTEY Jmes- S0

RUN | c-Q DATE

DATE BLANKS DONE -/ O/ /13 ,/ 0D

_10/14/02

BEAKER A B c
' 200 ml 75 ml 200 ml
ACETONE DICHLOR WATER
DWNA T
FISHER OPTIMA | FISHER OPTIMA | S o/ £77es
LoT #0239 % | LoT# 03S94] | HSTILLED
enaLweiet | 1089018 106 . %0913 [Db.ALL S
mreweicHt | 103 24% 6 | 106200 (D(aﬂ(pqq
NET WEIGHT 0019 0015~ 00a |V

TARE BEAKERS INTO DESC : TIME :_[(,35 DATE : 16/ 5/03

DATE : 1007 BY ¥+ _DATE :|0/(7 BY #¥*-DATE:___ BY:
BEAKER [ 1STWT | TIME [2NDWT| TIME [SROWT. TIME
A |l03goea | 038 (108.9%ed(nAl |~
5 |Ibb20b2] A% (|l 20601 1020 |7
¢ owabl 208 loeeddb 10s 1

FINAL BEAKERS INTO DESC : TIME : O%) DATE : !O/OC’/ 03

DATE : [D/IbBY : W-DATE:I«Q/ 12 BY :ML-DATE : BY :

BEAKER | 1 STWT TIME 2 NDWT TIME 3RDWT TIME

A |02 0333 (02 sl o717 | |

8 |17l o923 (A5 A4 |

¢ Nouase 033y (lobalbksllorHa |

TARE QC FINAL QC

DATE | TIME BY WB DB % DATE | TIME BY wB DB %
oo we | /|0 | Ye ofio [0 [ | 175 |47
Ot | 115 | B \) ¥ 1012 [T | b \) 1% 149

"4




NET PARTICULATE CATCH GALCULATEON DATA SHEET #6

UNIT : &WV&&U&S S0 run:_ o2 — i “// 03
BLANK AUDIT : BY :C. Lja(:f.mt} Fou) ~ pATE:JU14-03
_ BLANK CALCULATIONS
Acetone : 0019 g+ 200 mi= Noseelion “g/mi
Dicholoromethane : _ O0IS g+ _75 _ml= 000 N0 “o/ml
Distilied Water : OO0 g+ 200 _ml= NololoTol B “g/mi
FRONT HALF CATCH
FILTERS : . 200 g- ) (0000 g)= _ X002 g
Totz! Cateh # of Filters Blank Valug { Filter .
seakers: JH82 a. 75 (Looporogye YT g
Total Catch mi Acstone Blank Value / mi Acstons
‘ 7 Yy (2
TOTAL FRONT HALF CATCH : sl g
BACK HALF CATCH
FILTERS: O06%96  g- / (0000 Q)= 064
Total Catch # of Filtars Blank Value / Filter
BEAKERS : u
' Acetone : QQZP‘L‘/ /50 (,0000/0g) = ;,Qq/‘/c? g
Total Catch ml Acetone  Blank Value / ml Acetone
o '00\.5 ‘ P
extract: - ObY0 g- . 15 (oivpap gy= 0GRS g
Tetal Cateh m! Dichloromethane  Blank Value / Dichleromethans
d i~ 7 iy
‘Water : qu/g 9-5/0(,000011'(”: jé)g’/ g
Total Catch ml Water Blank Value f Water .
TOTAL BACK HALF CATCH: ___ 5 ‘? 0/ a
TOTAL CATCH : : @ 3 )7 7 g
o
% FRONT HALF : 3 (7r / %

(00.0)
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TEST DATA SHEET#8
o Ly S-S Oeon:_ D owre: L0/14/23

Test Chamber Air Velocity Start : -’@’ Stop : ﬁ Avg.: e

Wet Bulb / Dry Bulb o ' -
e we: [ pe: K] = ¥ Yo RH_:H % Ha0

W v

oost-wa: (00 pB: FL_= MO “wru_LY %He0
-~ o’ ¥ &

Average ?5% O s%rH_LY0 % H20

Empty Stove Weight (lbs) : wi stack & oil seal : Wet . Dry: 454, 0

Kindling Weight (Ibs} : Pafer: e _ Wood : Lg 3

Preburn Fuel Weight : Lo+ (2.5 4 1373 Total : L} |3 ‘

Kindling & Preburn Fuel Weight (wood only) (lbs) : Total . LT% / d

Coal Bad Wt Range (Ibs) 2> L . 3.0 “scale: Y2l LHL2O

Upper ; .25 x fuel waighl ; Always rourd DOWN to nearest tenth v
h  Actual Coal Bed Weight : 3, =3

Lower : .20 x fuel weight : Always round UP to nearest lent

/ / ;
Maximum Coal Bed Removal (Ibs) : (¢ '3U ;p&ﬂ + 3 %ir )+ 2) .25

Test Fuel (. 75" x 1.5" x 5" spacers j= / @ pcs
Dimensions Length in inches No. Pcs Weight in |bs % of Load
2 x 4" |5 K] L4 4,9

4% 4° 16,5 2 18 53,1

v
Test Fuel Weight J L)‘ ’7 Ibs

Estimafrd Dry Burn Rate ; &/. _
14y - Ex 596 ) 60 | o0 WV
2.2046 SR LOLS  kgihe

oTTME y
L3 10> ", [4,8255 _rusmr

Estimated BTU's/hr : 19,140 x
100 DBR

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




WOOD STOVE OPERATING mm PAGE #9
Unit /,%ZZWV\S%)V&S Sﬁ/@ Run : Date : f@//*//@S
FIRE STARTED:,__ Q330

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

d O%CS%P\ at start of preburn.
SECONDARY AR ; /V/ A CAT BYPASS /'l{ /Q’?‘

| Raked and leveled prior to each warm-up / preburn charge. At1 ', min. pricr to loading
last fuel, raked and leveled. In stove <$ sec.
IEST:
DOOR wide open during loading £~ _min. rjg sec.
PRIMARY AIR : Opened full for first__ & min., then set to run setting of 00
SECONDARY AR : A LA CAT BYPASS : _N JA

?

FAN:
ON OBF during warm-up
ON I@D‘f’ rst S 30 minutes of test
Fan speed setat _LO~/

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

QN / OFF during preburn
o OFF balance of fest run

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma  Std. or better s. grn D fir
TEST: 244 Packwood # 2 or better s, gm D fir
4x4 Packwood # 2 or befter g. g Dfir
PELLET FUEL MANUFACTURER : N/A BRAND: __/V
All Grades WCLB rules: -
WARM UP INFORMATION:

All pre-burn { warm up fuel pieces were either, /5 or / 5 inches.
1st warm up / pre-burn fuel charge (_[( D ‘I/bs.) added at Q340
2nd warm up / pre-burn fuel charge ( 2.5 EJbs.) added at O44e
3rd warm up / pre-burn fuel charge  ( ‘3'5 ?bs.) added at 1023
4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10

Unét:;@ﬁmlf’&yfﬁ ‘&/Q Run:

Date : / 0/; ’?Z// CZi

Correction Factor : d

Room Temperature : 1z °F
Uncorrected Values are corrected for room temperature : Yes No v
Time Test Fuel moisture reading taken : 1030
Calibration Checks : X___Y Y 12.0 10| 220 224
pc # Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T 28 | K|35 44 |120 1129 | 10O]ILY 1%, 222 |
2
3
a [ 2%x8 | P [})523.1|22.0|2271220 25 7 273,500 |V
T | F |9z.5 |24 | | 223 129.1 | 230 [24.7 | K4.200 |~
6 [z | P 5.0 |9.21185 [19.¢ [13.5 1178 4. 00 |~
Tz | P 135 | 19.9] J8.s [1.g \85 [19g ] (4,200 1
g | 2x4'x8 | P | | . €7, 200 i
g
10
11
= 7Tl T s.s 1ag [18s (199 8o 1199} [9.6on |~
B2y 5] T 200 [ A4 [14:8 [209 1145 1201 21067 |~
TS TS |25 [220 (237|215 (23,1122 200 |7
5 i3] 1 | 200 | ALY | Zo-0] 214 {200 |44 11900
& bS] |20 0129|200 | 214 [20:0 121.9] 21400 g
i ' oL G | -
18
19 Y
25| Spacen | T |y30 | g4 230 [y ]ezs]240 i 249.500 17
Key for Use: K=Kindling P= Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 1/5‘%?3% g@ QI.%OO °/3, QI«SS?) 0/3
Wet Moisture % : ],”’)(‘95 ‘:/3 }/?,(gq% %, /‘7,5-67(& % |

To obtain Wet from Dry

100 x % Dry Reading _ o, o5 '
= M |
700+ %Dry Reading oisure Wet Basis

Acceptable Ranges : 16 - 20 % wet: 18- 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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GAS DATA SHEET #12
onte: _/0/ 03
RUN: D PAGE [ oF 2
. V. CO |STATIC| SOPFM
E a4 | — L2z [ 5.5 1.55) ’3& 53 1SY 1-.0%]
S 200 bl 5] o 1233 |97 | das] 10dp nde | 599 15095
10—l 127 ] 4 208 | 52 1,599 | 15,0106t | &Y 1704
15 —2A0750] 54] 5 |22 [ BHY |55 | M b]0ls |75 1mod0
40 s 51500 9 L2 | 128 Sm 130 61(:) Ao | 7040
L 50 128 .2 .59 | 9.0 9%l 10 1.00 .91 | 4]
2 0og2 {191 .7 t.bay |[5.6 rﬁ’?ﬁ i) ,O% S5 | 047
28 AP (2] ol Y922 2 190 056 | .5k |To4]
2 oo 100] 31y [ 1A 24 gs |.055 | 25 [l
a0 2] Slwa 1051290 42 O [ Ul mOHS
D7 U022 95 | LAl zal |2 LHg 1o Lokl [l JiO4$
- AWNAE] Q] G 13901 % |LHs2] (121009 [ .49 [od!
SUBTOTAL [-21 0 el Wi £ 13- 1] f3°32 4 EEEhR TR EEE HFREER [in-d-0 4 - S Iq
S EYEIERI I ETE E EE TEN R ST AT
T4 [ 2.6 Lﬂﬁq% T 1421 1> |oa>] 25 1040
12 Uo7 B2 U100 1T 1A% %0 1ol 4% [aod3
00 7.7 o 1509 |12 306 [1.¢ |.DYC 1.0 |05
06 | 7.4 .5 1.5al [1Bal 122 POX) 1,27 1n045
9 492 el S 153113g 1D |76 |0 Y 1245 400
Q L@%g In.% Y LI'LF’) | ?)b! G40 ;OIM rbl'l T{)L‘}li L{OO
U250 .0 2 141y 11073 U 1A% LoG .3 =202 400
122 g 1] 5.0 & A9 [1Lo [ 212192 1040 1,49 1-0o45] 400
(T A Y THeY 13 | 22| 9] .04 ] 4o 1704 U<
a 0l 058 .2 1358 2.0 Las! [ 113 Okl | .\ [704] | H3asS
‘ dH:. 9| Y, 2 w2 7.0 1998 1AM (32 | |24 [-( 47
‘: SUBTOTAL wETREY wiwiwr wREEY hehhkR L4343 REERR L1351 WHARE 24341 — ISJ’ ) HREER
o od | 41 2 L&A1 1.7 [Ny 131 | [22[-006] 500
B W | A2 29070 LWe [ 124 [V 1190 15055 H1S
o PE=Sdee ] 3al 2 =) 192 1,992 1001.087 | &7 oes | 4TS
- =1 B e 2% oy | a7] 921082 | .28 15083 | 1S
lﬁ/}g%ﬁ? 2.3 21463 [loa [ Ao 1o L0591 |.sY 1=0759] 425
U sl 2.0 A 1299 (97 LY 1l 08 | b4 {7027 | 450
= 153 4% 2 LaoYy | b 1Haa [ 1221093 | .94 7026 500
IS 0652 Al 1260 [k 11593120412 [ L3 |Z0S] 225
96511 2.1 Las) | 6.2 | s36e129 |G [17 o33 | S50
s o251 (last A Tsan s Y 115 5020 S50
- emadal g 0 Task by T2 1133 1,105 110 Ol S50
e AR R I PSP E B NER] B RGN el leeiy
: : SUBTOTAL ERERE whERE HREEE g iy k23113 WREAR wHRER wHRhE -ﬂ I Wil
TOTAL ERTEE R e T HRERE e vy FRRER dedpid e SR o _.1 ) L’ LL((:) frletedr
—




GAS DATA SHEET #12
WEIGHT; /(2. oate: [0/ 4/03

Cunr Couney Sispes - S2/0 RUN: o/  PAGE: <2 OF o¢

TIME  |SCALE| FUEL | DROP|] V. V. 2 V. CO |STATIC
A U] 2oh] o ob? | bl | S25]1V ) (.14 | LIS 15029
el d ] 2.0 J L2200 |69 5o 1R% |15 | (4 |09
S0 U 5] D0 | ) Lo 1505 1128 1129 | (29 =odg
B L0 1 9] J 1275 | ea 15001 20 Ll | g o)
22500 (gl 1 a7y (69 [opkl 1k 119k 1 /2] EC)
o= A Al v 0427 ) [ A T5p0 1ot JAT (1045 17028
20U L bl T g0 Lo 150y s 1150 | ) 2d 026
e A0l 1.5 gl Lo lsoal as | I3M 11,25 |52,
Al L9 | 0 L2l | 2.0].497 1 2y 1 1K0 1141 ko6
2723 1.5 o) e Py @Y L 1Y [[49 Tdact o
20l A | 1] e L% | A 1123 |15 1S3 | 030 41s
B 3,0 LAl J 12)5| 6a [ 4aliay [ IS sy A6 IS 1
SUBTOTAL 33113 TRREE e Jedrdvrdy *j:* ThWEE ERERE bl e g i dd ..1-:_ §ga R
Mol ko] Lol | ] Lo | g LT [ (21 FISY 1. So7os | S
055 Lol o Lota e | 200 1a5 1155115k {70285 ] B/S
N e En R I AT R R R EA NNER =S TS
==Y [ T 156 by .so2as 1187 | 1,%e Jzoas | 48
N3 | J 2 | el ol Re (A0 | 207215035 | NS
e s o) | G | 293 | el | S0k 12t Ao T2t [ es | XIS
U, iy T 1220 5alsa [ 122109 11 6S1nas FENY
B W20 5 | 12|59 Lep|ia >l le2 |,59 Foas | YT
2 daa] g | 3 12371 1 5.0 Loav[ 1221457 1158 roas) 475
B, 49| 9 | B 13 | 5,2 | S22 [25] Jet | [,69 no2s | 975
22— U] D T LA | 5.7 ,S% 2.9 .79 1[5 Foas] 41s
QAN | 2 [ f2isTey P ssHag |16 I E RS
' SUBTOTAL AEARY RehTwH ikl BRRRY THNRE RERRE AR AR dRE HhBRE ..I_j-é_oo HREEN
S 7 a1 Ldom 162 LS 110 |62 162 [ s ] 99
. BEEVIIN T 1209 a2l . stol1d.0 L0 | 1.6S [-0a5] d1S
=95 < | ) Lo [S.2 182 1401 bl [ 1eQ]7025 ] YIS
2 2¢
R 17018
2L—"n
232 -
LT
3Ms 7
bS5 ns , *"‘.’Loa"/
SUBTOTAL REEETE wREEW BHRRER HhARE [ 23 221 *-a-**w: *.*'&'l'* R eRE Fedreedr ,2 ) i L’}B Sed e
TQTAL wRREY Frhhid whhEd SRdrAR HRERY THEETE ol dw Thrieddr b3 5333 &,O 34 TREER



) oLl

/ %

C ot

o L | RO/ 1Az Lo Sl LOR[ 5] 3lel 17 1€ 0y

veres | wwenw | wwvew | freer | wwwes | swess | wenss | weswy | wvens | wosws | swern | enwss | svses

ceU oL 212 |\ Fc | Sl el LI 1gg| 3109 | Teie <

el L RES T\ gLg | bCh| L] ©€h | plejhCe |V |Tbld g

R Bl [ Seg [T SLL] O Obr| Ohn |53 T 0T |4 [LTIRE <
scO | &L | ERR L R CSh | 9ke] 25h | hog | bec | v [Lleoh|e |

T e (G190 08 | Sk | 1€z elh|Ooe | b |lee |sht |-=- BT+
S TNesand | Teal O | 2%k [ 1 Lbg | S80 [1h0g bifr | Legl eSSt v 188h|% «
707 W[ GhOE 2 1 9L5 [ 1 S0L | 1S | 11% hbh | E9C12%C | 17 [b¥Ihse <7
F7/V N RGOS (7 O g/ 1€50] [ WhH 19eg |9 |o90g e cgr | V' (0@h|e 57
o e aRaTeL0L g7 190/ | | 1Sk [ ThG lLig| ¢/G Sth el T [\'eh|sedl
02 < 1 297 |99~ L jogli| N\ |oeh | 85510€¢ | 8/G |9hb || &[S
TIONVH 3TV0S GIa WO | e | m\u 3]l \v Och | 295 1Ce¢ orS Lahloels ) |52
an Gy ¥ INvIS Nanesed | 107 21 13887 \\ Ot ClS | ) Lig | teghes | —1 pIril 7
SINIMWNOD DIVLE | INSIGAY ﬁEQomw XOS3uIA | WOLLOB | =aIS 18 | Move | 3AiS 41| dOL | MOviS | do¥a | 31WoS | JmlL
i Hovd O/ /) 3V oo Nng VS — SHIUT KALVIT J- 1NN
\ \ \\T \Wv% hmm$w< Q\Wu% @&J \ _

70 NuNE3Nd




RUN 2

STACK AVG 232
BACK AVG 241
FIREBOX AVG i

COUNTRY STOVES, INC. - 8210

TEMPERATURE DATA SHEET #14

TEST TIME

TOP AVG

RT SIDE AVG

SEC/ICAT AVG

END
START

-80.5

CIRCLE:

Page 1 of 1

310

252

336

908

260.0
340.5

LT SIDE AVG

BOTTOM AVG

AMBIENT AVG

DELTAT

) GAIN

10/14/2003

343

265

78
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ZERO / SPAN CHECK DATA SHEET #15-1

Dats : ZO//%Z/ 0% Anaiyte:  COz (15-1)

Unit ; KDUI\TTL/ STOVES T SQPO Run # a?
Zero Cyl. # OH2TR e 2-A cone.:  0.00%CO:2 Cyl. Press.: _° fé@ pPS

Certified by : AR LIQULIDE pate: (J2-20-C2. ‘
Span Cyl. #: (0 -D D) conc.: | 2LHD % CO; Cyl Press.: fﬂu?g PSI
Certified by : A1 LI QUL IDE Date: (0D 20D
Analyzer : Make ! HORIBA Model : PIR-2000 SN : 407069
Range : 0-25.0 % COz 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 % COp = £ 0.625 % CO

Method 28 A = + 2% of 250% COs = = .06 % CO»

PRE RUN Audit:by: _\ﬁ Mc@-a v Time Hfa ;emp: ZQ °F

-0
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DV % Difference A %
ZERO 00.0 000 00.0 m’ O 0&}:} /'o /5 __,10(5 _,.305 }
SPAN _

Jas Ak | Aol pdldad 112522 |-oqg 1230

POST RUN Audit : by : !ﬁ ol

wTime: ('—IBST";mp ZQ °oF

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

;E::: 0.0 .000 OO.? 000 '000 70[3 "/O.'—% “@S}
404 | 460 (140 1HA.S | HaAS] (2247 | 7055 A2

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

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




ZERO | SPAN CHECK DATA SHEET #15-2

YIE

Analyte

0. (15-2)

Pate :

unit: CORNTRY 5’7’@1)65 "SQ JORun#: ,9?

7ero Cyl. #: QHITRC 2-A conc.: 0.00%0:
Certified by : AV R U QUYL Date 02 A’-O ué ))

Span Cyl. #: (L ~DID Cone. : _| L HO %0, Cyt.Press.: LUAD
Certified by : AR ) OUITE Date: D2 1D 07

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

Range : 0-25.0% Oq Analyzer Qutput: 0-1.0 v.

Flow: 1.5 SCFH

EPA Span Value =25.0 % O,
EPA Control Limits = £ 2. 5% of 25.0 % Q2
Method 28 A = i 2%of 25.0% Oq

+ 0.625 % O3
+ .05%0;

Measured by : Rotameter

PRE RUN Audit: by: ﬁ M@L@ZE%—LJ Time : [ 1) '?emp: f (b _°F

AUDIT RESULTS
Point Expected Response Actual Response + Gonc.
# peter DV % Meter DViv Y% Difference A%
ZERO | 00.0 .000 00.0 670,0 ,ODU (Q,C)OO ”TOOO 4700; v’
W) | 500 | 125D | A4S 4| 12151 | =049 %199
POST RUN Audit : by : A //(/Wb%hﬂme:_]ﬁg_Temp:_j_g___"F
AUDIT RESULTS '
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DV % Difference A%
ZERG| 00.0 | .000 | 000 | o 1.0p) | 035 7025 [%10) |V
AN | 8D |00 |12 |19 45,499 | 12 ysi | =049 199 |/

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

Span % Difference = Act % (f _ 6_(ppm)
Fu!l Scale Value



ZERO / SPAN CHECK DATA SHEET #16-3

Date 0//48/@

o c, _ " Conc

Analyte :

2

CO (15-3)

LJ8D _psi

0.00 % CO Cyl. Press. :
Certified by : _ALR LI QUUINE Date - NI - L0 K.
Span Cyl. #: CL- 312 cone.: |2 MO %CO Cyl Press.: /Y]
Certified by : A1 R LIOLUITE . Date: (2 -12-0D
Make : HORIBA Model : PIR-2000 SN : 408005

Analyzer :

Range: 0-10.0% co
1.5 SCFH

Flow :

EPA Span Vaiue = 10.0 % CO

EPA Control Limits = £ 2.5% of 10.0

Method 28 A = & 2%o0f 10.0%

Analyzer Output : 0-1.0 v
Measured by : Rotameter

% CO = &
CO =&

0.25 % CO
.02 % CO

PRE RUN Audit: by A M’

J
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %

ER
ZERG | 000 | 000 | 000 | »p 00 | 000 | OO 700 | +Ol2
SPAN -~ :

50.2.1.507] 5.0 5.1 [.50] | 5,027 o009 | HOA0
POST RUN Audit: by : -ﬁ . S a4 __:__?_2;___0 F
AUDIT RESULTS
Point Expected Response Actuai Response + Conc.

# Meter DVM % Meter DVM % Difference A%
ZERO| 00.0 | 000 | 000 | pp | ,001)| Ol R
SPAN _ —

502 |.602 1502500500 | 5059|019 190
+ Conc. Difference = Act % - Exp (5td) %
7ero % Difference = Act % (ppm) opm) X 100
Ful! Sca{e Value
Span % Difference = Act -- opm) X100

Fll Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Date : / Q/ // éﬁi/ 0 > Analyte: SO, (15-4)
Unit ; £O'L(/\f772!7’ 87@(,)& ’*Sé@@mn#: aﬁ
Zero Cyl. # : D“!'Q_THC, QJ‘A Conc. 0.00 ppm SO2 Cyl. Press. : ’ggb PSI

cortified by : AL R U QLITE Date: OZ-20-02
span Cyl. #: QL4 conc.: 1290 _ppm80, Gyl Press.: A 20 _ psi
Certified by : _\LE_LIQW IDE pate: O1-29-01
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 S0,
EPA Control Limits = £ 2.5% of 2500 ppm SO, = + 62.5 ppm SO,

[P
Time ___..m..f [0S temp:_10

4@!? RESULTS
Point Expected Response Actual Response + Cone.
# Meter DVM PPM Meter DVM % Difference A %

ZERO| 00.0 | 000 | 000 | o3| ,003) 9,563 |7 9,583 1 2%
S 51|51k | 12901514 | 504 | 12803ZN 16> |7 2T

POST RUN Audit : by : ﬁﬂMﬁ" (e : | 13 Temp: 1S eF

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

FERG| 000 | 000 | 000 |~ [ |.cp) | 4. 007 1071, /54
SN = | 5 11290]51.S 1,515 11283,335] ~.615 | 7. A6

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

Span % Difference = Act




QUALITY CHECKS DATA SHEET #16

onir : ey Spgs= SUD run 2 ontes / 0// / ’ég/ 03

i?g ?ﬁmouple oheck oF To#1a__ bbby oF
TIC#2 . oF TIC # 14 LS.3 oF
TIC#3 (S °F Tcats___ L oF
TIC #4 Lod. | °F Tic#is____ SO oF
TIC#5 L1.% °F TIC # 17 4.3 oF
TIC#6 (3.0 oF TIC # 18 (9.2 oF
TIC#7 2] °F TIC # 19 (3.7 °F
TIC#8 LY °F TIC # 20 —  oF
TIC#9 e °F TIC # 21 - oF
TIC # 10 Ly o TIC#H22 — °F
TIC # 11 523.8 °F TIC #23 — °F
TIC # 12 REN- N TIC # 24 “" oF

Thermocouple Readout:
Protest zero and span chack and calibration poet tast Zerc angd span

ZERO 3 °F Adj.to QO ser0. ,9__°F Dpifference_0Y S _% 0
SPANLOO0.O 9F  Adj. to 20000 °F  SPAN_ADO!S °F  Difference 10@“;
Thermocouple Readout Pretest Linearity Check:

o = 0.0 °F 200 =_2000 ¢ 400 =370 o
600 =599.8 °F 800 = 99 g q000 =49%.7 oF
00 =M% of 400 =1399S oF 1600 =I1SA9.b oF

1800 = 17998 o 2000 =2000.0 °F

% difference

Sample Train Leak Check Pre _v , Post v

C-gas Train Leak Check Pre Vv Post___V

SO, Train Leak Check Pre ¥ Post___V

Static Gauge Zero Check Pre Q : Post X

Scale Chack Pre : 47@’ éﬂ - ‘571 (3 57/ @ v
Post . 4 7& L{ L‘} Ca oS

Stack Cleaned Prior to Test Run : YES NO X




s



COMPUTER INPUT DATA SHEET #1

Client: CLD&MTM STDUES JII\}Q
Address: [ S 02 | TS SrRerT MU

MABURK L{ M Qo0 |

Phone: _ 253~ 735 Fax 255-931-12 7]
RunNo.: | DateofTest /D /] 5;/ 023 Bum Rate___ /738 ¥
Model No.: 1O _ : ] min_ D min-1.25 Eetan
Stove Typa: [7] cat ENon Cat Ij Peliet g1,25-1.9 D max = -
ag) "~ ater_ OO 9):
Dry Gas Meter Y Factor:__- Post Leak Rate:_ s~ e L efm  Time:__o¢
{0.000) (Data Sheet #2) {.000) (Data Sheet T (000} (Data Sheet #2)\/
Dry Gas Meter Velume: @Q ./ (?0 cf
(00. 000) (Data Sheet #2) Y .
Stack Flow: g/ & 25 dscfm A H: ,/ 59 in. Hz20
(00.000) (Dala Sheet#2) - » : (.000) (Data Sheet #2) Y,
Maximum Vac.: éa 0 Barometric Pressure 3@ Qif_ ‘ inn. Hg
(0.0) (Data Sheet #2) | | (00.00} (Data Sheet #2)
H20 Captured: /I @, 7 {” g
(00.0) (Data Shest #3) ¥
. o
- Front Half Cateh % Of Total: A)jQ [ % Total Particulate Catch: ZQML?J&
| (00.0) (Data Sheet #8) {0.0000) (Data Sheet #6)

9402 %
0346 giridscf

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

Particulate Emission:

(0.0000) (Data Sheet #7) .
39.0- % L0 5
Relative Humidity: A % RH Ambient Moisture: / % H20
(00.0) (Data Sheet#8) }0.00) (Data Sheet #8) _
Preburn Fuel WL.: 5& [ bs. Coal Bed Wi.: 3: 1 Ibs. TestFuel Wit/ Zig Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Datasheet#8)
2 C
Heat Output (EPA Default: /7,333.9  srum

(00,000.0) (Data Sheet #8) Ve
- v
Kindling Fuel % Moisture (wet): / ‘L/ 5 / 0 % Pretest Fuel % Moisture (wet): / 7 é 73 %

{00.000) (Data Sheet #10) (00. 000) {Data Sheet #10 o
Test Fuel % Moisture (dry).__o¢ L 20 % Test Fuel % Moisture (wetfe /7" 709 s )
.

e

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

Fuel Higher Heating Value (dry). - - BTUIib.
(0000) (Data Sheet #11)

Stack Static Pressure: 0 L/ / in. HgO
(+/- 000} (Data Sheet #12) ‘4

Average Ambient Temperature: X7/ V“F Stove Temperature Change: “’5 !! Q °F

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



TABLE 1 ----- RAW DATA

CLIENT : Country Stoves, Inc. TEST No. : 1
MODEL: 8210 DATE: 13-0Oct-03
****‘k*******-9:*****'k****'k*k*-k*'s\-******-k*****#:****'k***********************
TIME METER DELTA METER PERCENT  PERCENT S02
READING H TEMP . Cco Co2 COCENTR.
{MIN.)} (C F) (IN. H20) (DEG. F) ( %) { %) PPM
L 0 513.000 0.150 87 1.35 5.80 375
5 514,500 0.340 87 0.46 7.60 250
10 516.802 0.140 87 0.61 4.80 400
15 518.243 0.120 87 0.68 5.70 425
20 519.599 0.120 86 0.73 5.10 425
25 520.949 0.120 86 0.69 6.10 425
30 522.300 0.140 86 0.62 9.10 400
35 523,735 0.150 86 0.48 13.20 375
40 525.266 0.150 86 0.31 12.80 375
45 526.797 0.180 86 0.1 13.90 350
50 528.437 0.180 86 0.22 13.90 350
55 530.077 0.140 86 0.70 15.00 400
60 531.512 0.150 86 0.58 14.70 375
65 533.042 0.150 86 0.40 14.60 375
70 534.573 0.150 86 0.21 14 .40 375
75 536.104 0.180 86 15.00 12.80 350
80 537,744 0.150 86 0.19 12.10 375
85 539.275 0.150 86 0.26 12.00 375
90 540.805 0.140 86 0.39 11.10 400
95 542.240 0.140 86 0.38 11.30 400
100 543.676 0.140 86 0.32 12.20 400
105 545.111 0.140 87 0.37 10.10 400
110 546.551 0.140 87 0.71 7.70 400
115 547.992 0.120 87 0.51 8.40 425
120 549,347 0.120 87 0.47 8.60 425
125 550.704 0.120 87 0.52 7.90 425
130 552.062 0.120 87 0.87 7.10 425
135 553.419 0.120 87 1.03 6.60 425
140 554.776 0.120 87 1.12 6.30 425
145 556.133 0.120 87 1.27 6.10 425
150 557.490 0.120 87 1.51 5.90 425
155 558.847 0.120 87 1.54 5.90 425
160 560.204 0.120 87 1.66 5.80 425
165 561.562 0.120 87 1.71 5.70 425
170 562.919 0.120 88 1.75 5.50 425
175 564.281 0.120 88 1.85 5.40 425
180 565.643 0.120 88 1.86 5.50 425
185 567.007 0.120 88 1.75 5.10 425
190 568.371 0.120 88 1.80 5.00 425
195 569.735 0.120 88 1.69 5.00 425
= 200 571.099 0.120 88 1.73 5.00 425
] 205 572,463 0.120 88 1.80 5.00 425
’ 210 573.827 0.120 88 1.84 4 .80 425
215 575,190 0.120 88 1.86 4.80 425



TEBLE 2---RAW DATA

CLIENT : Country Stovesg, Inc. TEST HNo. 1

MODEL : 5210 DATE: 13-0ct-03
-k-a-i-*ﬁ*************#*****************************#***********#******&**
METER CAL. Wt . WOOD

FACTOR (Y} ~v-mm- 0.981 BURNED (LB} ~---==~~ 13.8 Lbs
BARCMETRIC WET, FUEL

PRESS. {(Ph) ---=-~- 30.25 in Hg MOISTURE % ------- 17.709 %
LEAK RATE W, PART.

POST (Lp) ------ 0.002 cfm COLLECTED ~------- 0.3263 g
WATER METER

VOL. (Vig) =--=---- 107.6 Ml VOLUME Vm @ ------- 62.18 mcE
TEST HC MOLE

TIME (MIN} ------ 215 min FRACTION - --==--- 0.0132




TABLE 3 --=~- FIELD DATA AVERAGES

CLIENT :Country Stoveg, Inc. TEST No. i
MODEL: 8210 DATE: 13-0c¢ct-03
'k-k********************%ir-k-k*-k****'k******-k*********************
AVG DELTA AVG PRCNT

H W === 0.14 in H20 20 e 1.27% %
AVG METER AVG PRCNT
TEMP. Tm -=----- 87 deg F coz2 mmeee-- 8.44 %
AVG PPM AVG BAL

802  mmmemee- 402 PEM C02/CO —mmm-e- 6.63 %



TABLE 4 ----- CALCULATIONS

CLIENT : Country Stoves, Inc. TEST No. 1
MODEL $210 DATE:  13-Oct-03
********‘k*************'k'k*****‘&‘**‘***‘k‘k*******************#**************
STD SAMPLE STACK GAS
VOL. Vm{std) ----- 59.59 dscE FLOW Qsd -=-=----- 469.467 dscE/Hr
&
7.82 dsci/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 5.065 scf CONCTRT. €8 =-==-=--- 0.0055 g/dsct
PRCNT PARTC.EMISS. :
MSTR Bwg =------- 7.83 % RATE E  -----=~-=- 2.57 g/Hr
BURN MOLES OF GAS
RATE BR ------- 1.44 Kg/Hr PER Lb WOOD Nt -- 0.38 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  --===-- 200.06 g/Hr RATE  ------ 1.78% g/Kgdry

5 fuel
139.12 g/Kgdry
fuel




TABLE &5 ----- PRCPORTIONAL RATE VARIATION

CLIENT : Country Stoves, Inc. TEST No. : i
MODEL: 5210 DATE: 13-0ct-03
**i’***********************'k***-k***i’**********ﬁ'*******#**************ﬂt*
TIME bPM PROPRTN. PROPRTN
ITNTEVAL * RATE VAR. RATE VAR.
Ti Vi PR AVERAGE
5 538.8 98 100
i0 551.5 100
15 E2.1 100
20 552.5 100
25 550.5 100
30 551.0 100
35 550.8 100
40 550.9 100
45 550.¢ 100
50 550.9 100
55 550.9 100
60 550.8 100
65 550.6 100
70 550.9 100
75 550.9 100
80 550.9 100
85 550.9 100
a0 550.6 100
95 550.8 100
100 551.2 100
105 550.3 100
110 551.7 100
115 552.1 100
120 551.6 100
125 552.4 100
130 552.8 100
135 552.4 100
140 552.4 100
145 552.4 100
150 552.4 100
155 552.4 100
160 552.4 100
165 552.8 100
170 551.9 100
175 BE3 .4 100
180 553.4 100
185 554.2 100
180 554 .2 100
185 554 .2 100
200 LhB4.2 100
205 554.2 100
210 554 .2 100
215 553.8 100



METER BOX DATA SHEET PAGE # 2

o Loy Soves Sz10
© MeterBox_S H

Leak checks:

inject SO2 @ 100 co/min. -

/5
/S

RUN: |

Page:

1

of

=

DATE : 1D-13~03

Y Factor: 4381 v
" Hg @.000 cfm "Hg @
" Hg @_tO0L éfm " Hy @

- Nozzle: Prebe @ 3/8" od

cfm

Initial Volume: | 500

1

BP: 2’@,2‘_’]

ROTO: PRESS: !E‘Z} ) SAMPLING RATIO: 3@
s METER SAMPLE STACK DELTA | METER| S02 [|ROTO | PUMP
MIM | TIME READING MDCF DSCFM H TEMP BRM | TEMP | VACC
0 | 1445|513, aoo Q702 )5 | IS | H IO
51 So|514, 500 B.a | 39 (%) 250 €)]3.0
T | 55|51, o2 |51k, BOT D42 | 19| B1[Y00 &) 11O
B 1o | 515,243 |518.2493 [X.19 | 42| &F 475 [3) 1D
B e |564.599 |509, 539 [Z.034 |2 | 3L [425 1% |10
%) 5 520,944 sz.o,qam R34 | 12 ] S 1S | |10
W[ 5 [8z2. 300 |52 300 |D. LD A9 | Bl Yoo | S| 1o
B 2 823,738 523, “‘)3§ 9.9 | JS | U | 35|20 1O
0 95 [52s .20l 515 . 200 |9, 219 | 45 | e 1375 2 1o
B 25 |820.79 520797719907 | 18| B 390 | ¥ 1o
0| 25 | 51%.937 |5625933.19.877 | (8 | Bb 350 |8 |10
5% | o | 530. 017 |830.011|3.WMH3 | JY | Wb oo | Y61 1o
ROTO PRESS: ‘\U TOTALS: |1, Y97 a3 llodl BP..30.273
0 [1595]531.512 |53).512 |98 |15 || 375 8b | lo
% | 55]S33.092 1533,042]9.218 | IS5 | ¥ 395 | Qo) 10
W 55|534.575 5345713 (.28 | JS |k 25 | %l | ID
T 1D |1530 104|536 (o] 817 |18 | 8l 350 | | 10
80| 05537, 144 153729494 |92 | IS &L 39S 8L 110
8 ,pl529.70¢ [520.295 (928 | T B 2S5 |V | IO
W[ ,S 540,905 | SY0. oS Rtz | Y | Ko [HOO TG |10
% | 20 |542. 240 542,240 |R.LH2 | 14 | gl 400 |8 |10
0| 75 543, (L 1543, G He| S LH2 | MY |G [Hoo | 8L 1D
5| 35 |sHS Hl_|S4S.d11 |B.GUe | 9 1K) [Hoo 3T 10
M| 25|t 55 (1546, 551 B L2 | 4 [ [Y00 |83 |10
T HplgYy1.992 1§47, 997 |2, 119 |12 |81 425 18] [ vo

/ TOTALS: 101 ?,(9"‘! ]1’)5 |035 MAX VACC = /
TOTAL Cu Ft. TOTALS!| 19, L, (| 3. 8 | 2071 |AVG.BF

v o v




METER BOX DATA SHEET PAGE # 2

uniT ooty Shes S0

Meter Box:_&S -

Y Factor:

RUN 1

Page:

20‘?&

DATE : JD-13- 03

Rar-10

Leak checks: 1S " Hg @_1000 ofm " Hg @ cfm

1S " Hg @ 1092, efm "Hg @ cfm
Inject SO2 @ 100 co/min. Nozzle : Probe @ 3/8" od Initial Volume: 1*500
ROTO: PRESS: leé SAMPLING RATIO: 30 1 BE: 30,2,%{

METER SAMPLE STACK DELTA | METER 502 | ROTO | PUMP
MiN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20 ([ 45 [549. 34 7 |599. 349 ¢ | e | 33 425 1371 o
125 <0l550, 104 |550.704 |R ! 12 |8 |Y2s5131 (1o
| <5552 obl |552. OGT|B. ! JZ | g7 juzs 157 1o
00553, 419 [553. <] |1 | .12 | B 425 | €7 | 1o
W 65 1554. b |S59.07% |D M | 1T 37 {25187 j1o
| 5 |55, 133|656, 133 I e [0 |dEE Lt | o
W 5 557 .40 |55 190 |B. 11 |12 &) 475 |8) | ID
B 25 1559, 341|555 84978 1l | 2 %) 415K 110
W 2% 500, 204 | S, 204 | B 10| 1C | B] Y13 %7 |lo
| 30 | Sl 56 |Gl 562 |3 1T 2T 425 | ¥ |10
0| 36 [SL,2. 919|562 919 200G |12 |38 |95 &% | o
76| yo |Bb. 78 | |SL12’l DAL 41E %& 1425 |8% 1.0
ROTO PRESS: ‘N_{, TOTALS: q"‘),‘ac)z‘ s‘qq wq(p BP.: 30!20
T80 1951505 -3 |55 LH43 X080 | (2 | X% 425 |88 |10
W o 8. o) 1Sk ool | 3.08L | 2 | 8% |H25 8% |10
™| 55508 .2 |96, 3 (B0 | JZ | B 425 %% |10
5 | [200| 5. 35|59, 135 [F.0¥e | T | B9 425188 | 1o
0| o5 57/, 094 |57/, 099 |3.0806 | T | 8% |925| 3 Lo
T 10 517 o (512, 465 [Bo 8 | 42 |8 | 925 | ¥ 1o
20|15 |53, %21 |573.%LF | .08k | JZ | B8 425| 8% | 10
T8 751595, 146|575, 190 |8 086 | 12| B8 425 | 83|10
220 25 ﬁ"i‘?‘ﬂ. 'f " 70‘}’
25| 3o AN 7688 | do |28
201 3¢ ~ L. 950 ’
25 4o 336,15 /1008 8F |

| TOTALS: PN MAXVACC= |3
TOTAL Cu Ft. (_a’Z,'. I‘(O TOTALS: g-US_B iB;S SQQW)AVG' BP: 3@ 2s

v v v T

TN



PARTICULATE CATCH / MOISTURE DATA SHEET #3

5

Noe

WYALY,
oniT (oot (), ST RUN: % pate ;10" 13~ 05
| SCALE WE!GHT
SCALE CHECK| LEVEL ZEROQED 2050¢g
INITIAL : v 590.0 g
FINAL : v { £85.0 g
IMPINGER #1 #3 #4
FINAL WT RA RS 5'4!@? ! Y. Yy1.0©
INITIAL WT Lbzy.3 [543 13 Y3 3 | KA
NETWTGRAMS | R 5 "}‘j [ Z /.Y
S - o
TotAL caTcH [ O7:(o_GRAMS Hz0
FRQNT HALF
BEAKER # 12{e
arere || IS F DESC. ACETONE
ENALWTg | 4425 |7 rmaLwra | J0S. 81OY
NTALWT g | (6955 |7 NTALWT g | /05, 71694
neTwrg 110970 17 NETWTg 0410
voL pEsC. mt O
BACK HALF
FILTER # 115 A
FNALWTg | LIS/ G |
nmaLwTa | H42EN 1Y
NET WT g 10238 |
peaker# | (27 |26 124 3D
DESC. ACETONE _| METHCHLOR H,0 H,0
rnaLwTg | /0%, 1727] /05, 6363 /0 éaf/S'SL{ 1065342,
N wTa Y0000 1105.6109] /06,43 20| 1063052
netwrg | 0950 0264 09341, 0234] -09)%
voL.pescm}f }5O0 75 LSJJ 1 1% - (/3;%5’




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : 05/12/2003 Time :__1215 By : DKW
Manufacturer S& S Grade : #25 Glass Front Size: 1icm LotNo.: ZB921
Back Size: 82cm LotNo.:  ZB811
pATE. S-S0 szkﬁ: paTEDS -1 L-03 |BY:._ M4 IDATE: BY:
FILTER FIRST SECOND THIRD
# . WEIGHT TIME WEIGHT TIME WEIGHT TIME
171F | (821 13 | CLazl) 10942 [Hmenspuelepie 82
172F | AT |13y | (Al ) | 0943} v | R3
173F | b33y 025 | (6935 ) o944 ] - | Ry
174F | ,(A9% [ W3k | (6A99) | 4| - R4
175F | (955 U0 | (955) | 046 | Lounmey Swes- 8210 4L
176F | LLg1n | U2) | (LL97a) | 0916 ™ 1R
177F 1au 103 | Cwadp | ovig] N W RA
178F AL | Cb9ia)  [ogdgl v R
179F | . 1865 |10 | Cpabd) 1049
180F | .tA>1 it | CGq21)  [09sD
171B | 4219 |Ws) | ( 4330) | oasg |HewalsoneTep #2
172B | Haa,, | nsy | GN2a5) | v “ | R
173B | 4259 nsa | (L4260 ) | looo| ' v | pod
1748 N3O Ws3 | (209 ) | ool |« R
1758 | _.daga | 1S4 | (4294 ) |00t {Lounres Sroves-310 R4
176B | 4239 WSS | (Aaza) [loog | v v Q2
177B | A3y| 1S | CH3na) 1003 v v [RA
1788 | 435 1571 | (CH250) [god| v\ [R-H
179B | . da g | (A300) | oS
180B | . Na&y | usel (A%09) | 1005
Checked by: ( W Date:_ >~ [(-0"> Time: | Z4 {
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
e IED = 73 1 UL
05, 1 0930 | 13 e




BEAKER TARE WEIGHTS DATA SHEET #4-2

into Dessicator: ~ Date: @/ /92003  Time: (J700 _ By:___ DKW
tye ppateca /2.5 v v 1paTE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME ____;W;EIGHT TIME WEIGHT TIME
126 | (0571490 | 035 (oﬁvm% D12
127 | (a4 0769 | 0% 1 10U o1l )] 0v4 i Counimey S -SQ310
128 | 105 6109 | 0%40 [C 105, ]03) | \NS 5l
129 | ol 4315 1 034] |(J0H3 1Dl 1
130 | job, sn5l | 0343101005058/ | iy
131 | jol. 8471 |08 [(nk.897a0 | 1019 1)
132 | 1p528L0 | OWHS gLDS.’é&Q 1020 V{Qow\ﬁﬂv Srous.-S210
123 | )0b.2010 | 084, 1 106 S0k ) 10a1 r R
134 | a2 | 0847100268260 (00> |
135 | Joi S9b] | oM | oy, a530] (0gy |
136 | J07.0%35 | 0% (’ O, ag 4001 1pas D
137 IM 152 | ogan| (1o 151 )] 1021 ) lyred S-Sl
138 | |psaysy | 0gs] 1050)| | pag Je R#3
139 | JoH. 5051 | 0352 (’r [0 55;} 1029 |\
140 | 06,9627 | 03331C 1040 103] |
141 | 1n2.933b | B4 102, 2335)| 10221
142 | 107,8136 | 035S|(1p7. 940 1027 /PRy S -Sal0
143 | /p5.5725 | 6% |( 105 5283) 1025 p#H
144 | 1002812 035710 106.3817 4 103k
145 | 1015018 1035 (101,521 0 1031
146 | [p), >0 94 1054
147 | 1049572 10.A5724)| 104D
148 | [oY. 1572 | 036) [(1H4. 1DY]
149 | /07.54¢a | 0362|(I07. 50923 [ 1043
150 | 1 DLI052 103631 (1061055 ) | 1044

SCALE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME | BY

DB

% RH

09724 0333 W\~ | 715 | (7] [Checkedby: (i wM%
09/25] 10I0 | i~ (| 4q |pate: 925 Jo> O~
Time: j <O




SLHOIIM INYLSNOD ! € # 133HS VIVQ SA0LSGOOM

0b Lh Sl |~ ops! | O¢/0] g
6 oh | 3C | X | ol | i ¥
8 Zh Ll & o091 | Lijol 3
1 bh CL =R | sogl si/al z
9 LA ZL | o | ce&d | hi/0] :
uoIssag uoISSSS
HY% aa Ag S| eleq | BuuBisp HY% aa Ag S| syeq | BuyBiepn
SNOILIGNOD IVLINIANOHIANT WOOYH 3OS
— * -
N EAAITANEIE 2 E =T TESh |- W o hesh” YD eesl|cravsl/
D I | /)
TR B o CSebL DR [0 [Wot| Tebl” [ {oloesl|era= 5Ll
Ag | sung | 9leq IEEIN Ag | eun |sleq YDA Ag |swii | aeqg (T Ag [euwil | eleq | #9014
ST e Ceh S A0 909 | /el 515599 |- | T [P [85%5 R A stid ] Flo)| e%
R CTEl A [ 6o5h 00 [L0] | e | Be5h 201 PR TUE 570 BASh At AR[STE| P/ 2]
- .. L etsl oy @gms S0 |
ST B[ 72 S0 | 98| 59 | Tfor | 1027501 [~R ][O\ ] #/on Tard SO0 - (SB[ )| %2
i ,%:\ﬁ\ LoD N[ PO T 1eLTROT =R BT ST | SPLTROT [RUSTO | o] L2
Ii}!
=t ,
H 2l g\%%_m Sl CoqT T T | 201 % S0l |8 [N 5V 228 S 0T MRG0 [ bion| 2
Ag | ewit | ereq S—ubispa—"| Ag | awi] | sied HTETY)Y Ag | swiy | oeq T Ag | il | a1eg 4 eesg
e m“mwmm CEARIEELS ] TN oS oG ztﬁmu 1INN




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates Scale: Modal: &H:
Frome"QL/WZOOg Through O~ 18 -2.05% | Sartorius A120S 37010004
10 i0 1 100 m ‘ . 3]
we?gge weight weight weight | Tech | Date | Time Bun_| % RH
a9, 9993 /10.000 g ool D997 bt loz2d|J0ss | 7Y |YY
0g &gy | g 9998 | 10001 008 | WA pz S| o | 77 |4s
100:0000 ] 150001 |} .02c0 0999 | b 3ol 1001 1 14
gaFaT | jo.ovel]  .937¢ L0999 | de- |03-02) J420| 5 | 45
995599 o000 | <3997 oo | M| 0308 125 | T8 | 45
25.59Y | 10.0000 | fooms | (ooo | ¥ | 03b3| 0S| T 47
] 60, 060 10,000/ }.000 | “og99 | per |di-o4] 1035 | 15 | ¥
99 9996 | lp.0p0l I ove | ome | e 0305 [0945] 1 197
999971 | 100004 T.0000, 000 | d—l63-06| (30| Y | H&
76 6%65 | 4.999%|  loopo| 0998 | b 03071 2D5D| Ve s
G4 05| A.9999 | 10000 0399 |Me—| 0308 /150 | 7177 HE
59597 99998 1.o0on| . J00D | Bl 03RS0 ] Tl | 45
083955 100000 | 9441 | 1002 | M [oz-1pl12201 17 1 H7)
e G@ae | o0 | 000 [P 3810740 170 | Y
26,9997 9.9999| 0000 0995 | b |0a-20| Q45| 74 | 4S5
Gy ey | 10.0o00) 1 0000 0293 |8V 0322|1725 96 L)
q9.99921 _10.004) 997 000 M 03231405 | 77) | 47
99.599%| @.979%| .77 L0995 | & 329 (4D T4 | 94
00.con| a.59m% | L0000 | raaE | @lozzs 1w | 95 | 4s
WP ETL| 10.0000 e iad . 09%9 | b ot20la20D! 775 |1 49
.9 10.0001|  FFG 000 | B | os@2 1130 | 17 (49
9% .999¢ 9999 0000 | oFT | B losoelxias| 70 LYo
999597 99999 _ Loag( L0999 | 8. 0so|0]15 | 77 | 9s
Saaws | [O.otod 95| o9 ke _loS10[ AT | 79 | 1]
Q9 999% 9.99%49 L0000 0993 | b oS- N30 |77 | 4o
9amq | j0-ol 499 05949 | ¥ 25-10 0R40l N, 1 HE
1().000i 10.0d0] 9999 L1000 | B [gs-Bloqto] 77 (YL
A 599 10,0001 1, Qooo 0969 | W |0s-is| 1120 IR | 44
45901 | 9.%a4 | 1.0000 | .(A99 | ke [05-1610F20] 72 | NS
1000001 | 10.0000] %994 L0999 Bte |ps-170 1108 | Y | 46
100.0000] __9-9999| 1.0000 | - 1000 | ASIg S5 7] 4R
99 4997100000 99499 | 0994 | K- pU 028 | Tlp | 46
0q 0G99 A.A%A] . 0000 | 0999 | Wt |sb 011035 | 18 | 49
99 2e) 99999 } 0000 | . 0999 | W |Db-RI0A5D| 93 142
089911 10,0002 1.0000 | _099% | W |6b713( 315 | I8 | YHe
q4.494%| ). 0900 (0o 999 | b [owld [ M0 7% | Mb
49967 9.46449] _Lopo0] 1000 W j0b-iS| 0] 9% | Y7
Ga 9% [0000) | rppoo| . topr | e | D617 (AR08 T8 | Y€
q 9994 j0.0000] 3959 oo (RU pblglipas | JE 1497




WOODSTOVE DATA SHEET #4-4

4

SCALE QA SHEET
[Dates: Scale: Model: SK:
From Ot~ - 003 Through (0 FA0-2003 | Sarorius A120S 37010004
100 m ; B e
weight weignt w:igm woighs | Tech | Date | Timo Buln_| R
100000 | | j0-0000 0,459 |, 100] B - oWy | res | 17 | 48
100.0000 | 10,020 [.0000 0995 | Pe | Defa 1040 751 Y&
50 5oz | 9.995& | 10000 | . 0999 | linA onp3rRdol TIZ | 47
9.1 499798 9999 | o778 | Bl oyl dam] 79 | HE
&G aq1] ].999 GG |09 | Doz pRUS | el 1)
GAAFA | Ineool| 10000 | .0rg9 | WA [OT/e 10401 1 43
2080 | 4.,9698, . 1 0000 0998 | T (0%0 1261 77 LE
oA | 10.0000 10000 |__.0a9% | yerlolsy [ AHS| 9% | 48
& G557 49999 Al 0999 | o |2Y/z0ldio0] 77 | 9%
3G 564 % 9.9998.  -S99%H Oy | | Dby (1305 17 47
Jp0 0000 ). 0000 .999% 055 | - | Rag [ oars | 4 | 49
Ga 9999 [0.0000| | ooad 0197 | pre |epaa| ous| 73146
99.9997) 10,0001 5a59 | _L090 | @ | oY |20l 17 | HX |
P90 _10.9020 Gaeq| L pA9 | b |ALn | ,RIS] 77 | UY
o a5 9,799 . onol . joo0 | kew | Si [pxsS] 78 [ 4
G0.9718 | 9.9%9 ) 0000|_099% | e 0% 110 9% | UF
99,9997 Ip.ooa) 8% | .0G69% | Pe| %% 1940 72 | 49
049497 9.949% om0 . 100 | v o [\aas| 77 | 4
Q9597 9499% 99499 0999 | e |oo43 1025 1o | 47
99,9943 2,999 (. 0020 0% | g0 Lala%is]| 74 L 47
99,9552 10. 0000 £, 00 1000 %Z: el 1032 1 | 4
q9.9999 | 10.000} S oo 1000 | de |0/ | NHS 70 | 96
99 5FA7 9 A9 9913 o | e [PAd 0325 5 Y
998077 0. [ 0000 __03% | bree [9%2s 1010] T k| 97
[00.00:0] 10,009 J ool AFA | v [oW/aa| LS| TS| 97
999%72 9.995% 5% 100D | b W0/od | RSS| 77 | 44
94 A7 Q4 .5999% Jogop| 0999 | W \0/oe| &50| 77 |49
4977 2.95A a8 10oD [ [\Opd | {951 T | 4
94997 4.9%9% 9% pasR | W | O/ 1585 1) | Y9
M9.9999 10,0000 10000 0999 | W | Obu] jlos | 1 | Yo
Q4.7 9.9999 Looem| __-loop | No—1 w7 apo| 71 1
84.994 [0 0000] G444 Lono | W ofog | jo1s | 74 1 97
49,9994 49999 L.ooo] o | B 11600 | 4520] 1S | 47
Qa1 | 0000 997 0998 | WAL D) B AYS| 72 | 49
HITHE T999 R, Jooo | B0 1110300 7% | 49
(D.oow] 99712 L 9999 oS | e | 104513105 710 | 44
999011 49919 10000 sopp | W 110/ 1e00] 9% | 43
N9973_ | 10.000] 1999 000 | %] 2ol 7% | 9%
‘hAa993 9.949949 r ool 04599 W [10sel 1530] 1F 199




. BLANK PROCESSING DATA SHEET # 5

UNIT: (ouprry Spprs - S99/ run._ [ DaTE: /Cj/ / 5/{;)3
DATE BLANKS DONE :___/ O/ / 3/ O3
BEAKER A B c
| 200 mi 75 mi 200 ml
ACETONE DICHLOR WATER
FISHER OPTIMA | FISHER OPTIMA DWNA TV
SPARKLETTES
LoT#02339% | LoT# 03594 | STILED
FINAL WEIGHT }{)%,010\5 H)(%%?‘TS fO(a,Ofﬁa(ﬁé
rareweieht | 1D 94% 0 | 106.20LD fD(@ﬂﬁoLM
NET WEIGHT 001G + 0015~ 0pdl”
TARE BEAKERS INTO DESC : TIME : (535 pATE :_| Q/OS/ 03
DATE : [0/p] BY - _DATE :10/% BY #*~DATE: ___BY:
BEAKER | 1STWT | TIME |2NDWT| TIME 3RDWT | TIME
A 108990 | 4038 (W0dgwedoal |-
5 [Iou206z] A% (|l 20601032 |-
¢ obaedbl 2090 lopaeyd s |

FINAL BEAKERS INTO DESC : TIME : 05 DATE [0/ OO’/ 03

DATE : !D/IDBY: MVDATE:l-Q/[% BY :NL-DATE : BY :

BEAKER | 1STWT | TIME J2NDWT | TIME 3RDWT | TIME

A [2.%wn| 0932 (08 Ans) AT |- |

8 |27l 0824 (1obA)s) A4S |

c |10kt 0335 (110636 |1

TARE QC FINAL QC

DATE | TIME | BY WE DB % DATE | TIME | BY W8 DB %
oplagpo|we | / 1797 | db ofio [ogp [®~ | 7 |75 [4
W | 1015 | K \) - |4 10/ 1584 | b ‘\\) 19149

Ll




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

oniT - Counirey SoueS-Skun ) DATE: [O-/3 )3
BLANK AUDIT : BY :C. Ljac{ms%-uu | DATE : |0 14-03
BLANK CALCULATIONS
Acetone : , 0019 g+_200 mi= OO0 O vg/mi
Dicholoromethane : QOIS g+ _75 mi = 000 0A0 va/mi
Distilled Water 003 g+ 200 mi= qelolelslN “o/ml
FRONT HALF CATCH _ )
fLTERS . 09400 4. | (0000 g)= 09770 g
Total Gatch # of Filters Blank Value / Filter -
BEAKERS : 0410 g- 100 (Lo00010q) = 0400 g
Total Cateh ml Acetons Blank Value / mil Acatone
, v
TOTAL FRONT HALF CATCH : ‘ { 3 7 O a
BACK HALF CATCH , ' y
FLTERS : 032 4- / (0000 g)= __ (U232 g
Total Gatch # of Filters Blank Value / Filter
BEAKERS : , | e
Acetone:.mgé g- /5@(;0000/0@2 r%q) g
Total Catch ml Acetone Biank Value / mi Acetone
. e ,00{5 . - v’
Extract: L0254 o- 75 (ov0oaoa)= 03257
Total Catch mi Dichloromethane  Blank Vaiue / Dichloromethane
Water : *mﬂ}% g- \@55 (o000l g)= foqg/ g
Total Catch ml Water Blank Value / Water .
, - i
TOTAL BACK HALF CATCH : ‘ } (g ﬂ j) g
f‘} e
TOTAL CATCH : 2 b5 g
: _:A"" A W’
% EFRONT HALF : 9{“0« ! O %

(00.0)
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TEST DATA SHEET#8

UNIT:;CMM Sy, SO RUN: ? DATE : 10-13-09

Test Chamber Air Velocity Start C{) Stop: @ Avg.: *E@

Wet Bulb / Dry Bulb
 Wet Bulb /Dry Hbre : W Zﬂ% DB /Tgi = J%RHE'Lg b Hp0

v
Post : WB ! (04 DB: % %Cg % RH iq % HoQ

- s
Average : 27&} @ % RH_ 10 4:5-420

Empty Stove Weight (ibs) - wi stack & oil seal : Wet ! Dry : 45%.8
Kindling Weight (bs) : ~ Paper:____ 2 Wood 5.

Preburn Fuel Weight : JHlpt 135 " s, - ’3 Total : /‘I(L?z 3 v
Kindling & Preburn Fuel Weught (wood on!y) (lbs) Total : 50, /?

Coalaadwmange(tbs) 3.4 720 “scale:Hb2.Z T HLle ¥

Upper : .25 x fusl weight ; Always round DOWN to nearest tenth
Lower : .20 x fuel weight : Always round UP o nearest tenth Actual Coai Bed Weight : A, ! v
Maximum Coal Bed Removal (ibs) : {( 3 L’ 29 )~:— 2).25= "} e
Upper Tower mmm
Tost Fuel (.75" x 1.5" x 5" spacers ) = 1o pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" Jb'5 3 L. 50.0
’ (%4
4")(4" }Lp *'S 2- (/rq ‘SOﬁO

Test Fue! Weight : i-3'0§,2 l?bs

Estimated Dry Burn Rate

0,8 - (35 x |11 ) e Y28 “alhr
- 2.2046 g; v
> TEME? v _
Estimatad BTU's/he: 19,140 x %6%0 X !Dﬁé)% = ” ,?)ng BTU's/hr

EPA Defauit Efficiencies ; Non-cat: 63 Cat: 72 Pellet: 78



00D STOVE OPERATING DATA PAGE #3

unit:{{}?}jmé ESS "Sﬁf@ Run : [ Date : éa‘“i%ﬂﬁé

FIRE STARTED:___ 0950

PRIMARY AIR : Setwide open for all warm-up / preburn fuel charges. Thensetio
S " ~ at start of preburn,
SECONDARY AIR: 1) [A caTBYPASS: N [A

Raked and leveled prior {0 each warm-up / preburn charge. At 4 Y, min. prior to loading

last fuel, raked and leveled. In stove Q ( s8C.
DOOR wide open during loading " mmin. 5D S€ec. v
PRIMARY AIR : Opened full for first___ 5 min., then set to run setting of ! 25
SECONDARY AR : MR cATBYPASS: _ N JA
EAN; . ,

ON AQFF during warm-up ‘ ;N { OFEF during preburn

ON AQFF first 230 minutes of test &%OFF balance of test run

Fan speed set at Lovo
WOOD DATA: _KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 " MankefTacoma  Std. or better s. grn D fir
TEST: 2x4 Packwood # 2 or better s. gm D fir

4x4 Packwood # 2 or better s. gmDfir
PELLET FUEL MANUFACTURER : ___NI/4) BRAND : ___A// A

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either ]S or /5 __inches.

N v
1st warm up / pre-burn fuel charge ( “"Ha* Ibs.) added at [0/6]0)

v
2nd warm up / pre-burn fuel charge ( }3-5‘ lbs.) added at L!s

"4
ard warm up / pre-burn fuel charge { ib.’] Ibs.) added at 52‘{5
4th warm up / pre-burn fuel charge { lbs.) added at

5th warm upipre-bum fuel charge (  |bs.) added at



TEST DATA SHEET #10
it Coorrtry Shoves 200 Run: ! ate: 013703

Room Temperature | X °F Correction Factor :

No_ ¥

Uncorrected Values are corrected for room temperature ! JYes

Time Test Fuel moisture reading taken . J 215
120 LT 220 220

Calibration Checks © X Y

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

Tz K65 | e 150 | 160155 1165} 1100

7

3

T [P (90 202080 | (.21 (/9.2 19.567

57w | P s 140711205 (22,0200 1414 21433

5 Zma® | P |20 a3 22 0|J37 [22.2 |23.7] A3.100

7 2" A" P IQQ 0?{}{; 26.0 &f{—f S0.0 ;{,}ti‘f CQ{E@%?B

5| 7%= | P | 900 24| 200 21.4]20.5 |92.0] 21,00

g (57,253

10

11

12 {394l S |7 | (85 | 19.9]18.5 | 19.8]18.0 9.2 17600

13 T - 1951209185 209 VA s (2091 K0.900

14 7 < 220 (227 220 237|220 1237 ] 42 100

B lgrgaiee -+ | 20019200 AL ]200 (ALY ]| ].M00

16 i T eSS |polabs | 2201205 | 420 M

17 (0700

18

19 f,

50| Spacers | T |1%.5 | /9.7 19.0 2631190 (02| 0133

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

_ KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : MDJOO %, Q,f'L[(ﬁ’} %, Q’,SQO %
wethosure % | [0 310 %] 17073 %] 177108 %

100 x % Dry Reading

100 + %Dry Reading
Acceptable Ranges : 18 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= 9% Moisture, Wet Basis

To obtain Wet from Dry :

o U % og



GAS DATA SHEET #12

o WEIGHT: 4622 DATE: /0/ 3/03
unit: Counrey Smyes - S@? gg run: | pace: [/ OF ° S
TIME |SCALE]| FUEL DROP V. (o ¥. cO [STATIC 2
e el e 1221~ a‘é\i o a0 02 | 125 =095
T o 05l 132 |30k ’m =, L Lode |l fmno ]
12 (TN REY T N TR 59 Okt | .lef | 04
=1 25| Pl sn 1L T |02 | L% 204
6 —75nd 3] (a0l 9 1206 15. <o | |48 P00 12 FEN Y
Z —logal ol STl ol 60 L1901 065 .64 | 201l
2 e R IR 1 N R O e Tod -]
25—\ 4127110.51 1 ESIRIE B R in D97 | 4% 12040
T q] o] 215051109 |20k 6 | 03] | .51 | 505/
T3 L] b |.55!15 T | Gl L0179 150541 250
55— 170.0 Ll T {06k 124 Law | b1 1.02d 22 | —p53] 290
Waal 101 0 Loz (15012091 50 LOI 10 -;Qg% 4o
SU BTOTAL drir R L e 2ad BEEEE wRwEW HEAEW O 22 % i W REEAY rﬁ wRrraR
A Lol 0 1oa) [Tt L0 128 1658 58 | o4 1 D10
e T b bl | Ll 1580 | 4 |21 5% PUO .40 =Bl | 295
o2 U0l 5.9 s 1579 144 AL ol Logg L2l 120521 275 |
A UAEIE A R I EVA =5 LoiS S 120561 |53
5 L{(J)OL{-% M 448 | 1A 41 ¥ Lpia |10 -05D | 78
S0 boo] /S Lug2 12,0 1241 s ot 20 Bod% L S1S
il (3o LAY L] V195 1,029 | .29 |70H0 | HO0
4757125 | % 1Usd | 112 1okl | 9! 0% 2% |t | 90
e P T I TR R V-2 PG 2o 1:.022 |, 22 |+046 00
Bt 20 | 9 406 [10. 1915 03 103 2] 1Lpds| S00
&5 | 2208 727 1,4 OV L0V 170 looss ] 4o0
T TUAR 2.3 | o2 Lo gl e d LOs <) Loy} LUALS

awREE Rk RR wWERER E2 22 WREARE EREWE L2250 4 - 5 75 EuhRE

SUBTOTAL FT 2351 wRERY i
* T A1 2 Ladd] 2l 101 ] (1€ NIRRT ALES
B TR0l L2 1% 1.2 24 [Uat] 134 105 <2 Ledo [ U2s
|22 R Vel N e han T 1129 L0327 1=022] uas
ey 2.3 L TIR0G b . | S22 V2,0 102 | 1,03 17037 days
D 063 LS| J 1Sy b2 6’5,» B0 s 503 | 425
0 3.5 112] .2 T bl ez | 134 |12 1277 | 70361 Y25
T 1] s |ealem | BILIso [1L.S] e lds
Bt DA TR N PR N S:z;? 291133 | LS 1o2s | 4aS
W32 Lo | o 105 54 |.5ns| 22116S | Lbe T2 498 |
T e L2 15 Lo [1»d 170 [Ih 120391 Ho5
U300 5 | o 129 5.5 |ods | e L4} 175 LOS 0

15—l H(p2 4 29 164 .84 12.5 A4 | 18 1, U2s
e SUBTOTA eV B e R TS s ] ah s WEREY lewr®. e il HRRRE - ,5 e drd R

. TOTAL‘ a2 a0 el v EE wRRER WEE AR wRwER kR HHAUE -1 340 - ! SS I AW
!

B

o



 WEIGHT: B2 2

GAS DATA SHEET #12

DATE: /@/!Qf@g

UNIT;

LNTRY STDUES — 307 RUN: [ PAGE:Z) OF .
MIIME SCALE! FUEL | DROP ~ G0z Y, 2 Y. CO |STATIC
q L{(Qgg Qo 1] ;;10 =5 1,549 | 155] 095 | [18( 032
' T Toosl ol e [Bal il L5120
.1%?:”5"‘5- («S\K«: 4 T 1201150 1,561 1 140 NiZE I 2 %Fl
! TULa Sl . | .1 1202 | S50 5K 1] 1068 | 19| 0>l
00— Hpd.5] S | e ], 200 < olsLs ML 1 12102
Aol o1 120l [5.015k] WO 117 | YD 150720
e o A L] e | % [ =sp) | 4o LIgS Led 2ol Yas
o N I A T S S IR N M ) [ Do 10201 UQAS
RwwE HEREE W e e WERER R Rl ThTaR HWREHR ”; 9}% (0 W drRw
SU BTOTAL R EN L2 1434 Aihkww wRRRE HENRE L2 1243 HFRERR TRREw wRRRL 2104
- Ly Y
SU BTOTAL BRRER TEEEE KERRR F302 - AR HRwRE. E% 240 ek werl aREEw -»-] .ﬂtd;‘q SEwrd
TOTAL HREER wEuRw EEEER wRENR _***** vk hEER FdRR e ‘_I Dq’ i TEREYR
N
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RUN 1

STACK AVG

BACK AVG

281

FIREBOX AVG St

COUNTRY STOVES, INC. - 8210

TEMPERATURE DATA SHEET #14

TEST TIME

TOP AVG

RT SIDE AVG

SECICAT AVG

END
START

215
287 LT SIDE AVG
380 BOTTOM AVG
1002 AMBIENT AVG
2850
336.2

-51.2 DELTAT

CIRCLE:

Page 1of 1

10/13/2003

374

287

74
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ZERO | SPAN CHECK DATA SHEET #15-1

Date : Zo//ﬁ/ 0% Analyte: COz (15-1)

Unit : (GuNTY STOES - Q210 Run#: /
Zero Cyl. # OALTRC 7-A GConc.: 0.00%C0O: Cyl. Press. : é@ PSi

Certified by : Al R LI OULIDE Date : 02-20-02 ,
Span Cyl. #: (L -DID) Cong. : |2 HO % COp Cyl Press.: /@?5 PSi
certified by : 31 B U LLIDE Date: 02105
Analyzer : Make : HORIBA Model : PiR-2000 SN : 407068 ‘
Range: 0-25.0 % CO2 Analyzer Output . 0-10 v.
Flow : 1.5 SCFH Measured by : Rotameter

EPA Span Valus =25.0 % CO;
EPA Controf Limits = £ 5 5% of 25.0 % CO2
tethod 28A = + 2% of 25.0% CO;

+ 0.625 % CO2
+ 05% CO:

w M

— ,,. v
PRE RUN Audit: by : 0 e%‘% Time / 355 Temp : 25 °F

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

SERO| 000 | 000 | 00.0 | 0.0 .0O0| ~ 013 -0 -65)
S| 06| 480 | 1240 4961496 12372 | S03% |72 1V

POST RUN Audit : by \ﬁ > Time ! 234__._0 Temp ! ) 5 oF

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

ol 058 000 | 808 | pp,0|o00| 7013|7013 [OS) v

S 000 | 496 1140 |4 1 A7) 12367 | 7002 -012_|

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - EXp % (ppm) X100
Full Scale Value
% (popm) - Exp %

Ful Scale Value

Span % Difference =A¢t






7ERO | SPAN CHECK DATA SHEET #15-2

ooe:_ [ON2]03 Analyte: Oz (15-2)
Unit : Conn7RY S?’DU&S’SQ /O Run # /
Zero Cyl. #: OHOTRC. 2-p  conc.: 0.00%0: Cyl. Press. : A/QZ pPSI

Certified by : _ALR L QMDY nate : (8- 20 0%
span Cyl. #: (L 72ID) conc.: 1A HO %0, CylPress.: 25 psi
Certified by LR LIOAMIDE ate : 021 2-05
Analyzer : Make . TELEDYNE Mode!l : 320 A SN : 37400
Range: 0- 25.0 % O Analyzer Output : 0-10 v
Elow : 1.5 SCFH Measured by : Rotameter

EPA Span Value = 25.0 % O,
EPA Controi Limits = £ 25%of 25.0% 02 = £ 0.625 % O2
Method 28 A = £ 5% of 250% Oz = & .05 % O2

PRE RUN Audit:by: @ wﬁéé/*b NTime : fé?%mp: 73 °F

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

. ) - L \/ #
POST RUN Audit: by A W&O&&%\Bﬂme : Zg HO Temp : Efi‘ °F

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

ZERO OQ.O .000 00.0 00,6 f000 . OOO , OC)O +. .00 /

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

Full Scale Value
Span % Difference = Act 9% (ppm) - Exp % (ppm) X100
Fu

Il Scale Value

ZERO | 00.0 000 00.0 OO#O ,am 00& ,OOO +OO/ v
SPANT 19 5D |.500 | 1290 .00 | 12476 -oad | 7094 |

o [ T80 00 112501129547 | 12 48] 049 15194 1



7ERO | SPAN CHECK DATA SHEET #15-3

Date / 0/ ;3 / QZL Analyte: CO (15-3)
Unit : Loy NTRY 2)0 Rrun: [
zero Cyl. #:_OAZTAC )-A_ Gonc.: 0.00%CO Cyl. Press. : LI8D) _psi

Certified by : MR LIQUUINE Date : ()2 - 2002,
Span Cyl. #: (L -31A Conc. : 19,40 _%COo Cyl Press.: /A5 Ps
Certified by : _A @ LoD, nate: (O2-13 -0
Analyzer 1 Make: HORIBA Model : PIR-2000 SN 4080035
Range : 0-10.0 % CO Analyzer Qutput . 0-10 v.
Flow : 1.5 SCFH Measured by : Rotameter

EPA Span Vaiue = 10.0 % CO
EPA Control Limits = £ 5 5% of 10.0% CO = % 0. 25 % CO
Method 28 A = & .2 o of 10.0% CO = 02 % CO

PRE RUN Audit: by:

AUDIT RESULTS
Point Expected Response Actual Response + Cong.
# Meter DVM Y% Meter DVM % Difference A %
st 0000 | 900 | 00.0[,000| .00/ | L0/ Lol |
SPAN <= —~
50,21 .90 502 50.2 | 502 5.029 019 5190 |7

POST RUN Audit by A g{}{ 6@;

v
, Time : [Z ZQ Temp : 2;5 °F

AUD% RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .00C 00.0 OO -O , OO/ , O/ / - + O/ / "f: /3 v
SPAN Al
50.2. .502.| 5021 50. | o/ | 5029 | o9 |00 17

+ Conc. Difference = Act% -
7ero % Difference = %

Span % Difference = Act



Date :
Unit : ﬁDLé /\./’ﬁl/

2ERO | SPAN CHECK DATA SHEET #15-4

/0//’3 /05

Spvée -

Zero Cyl. #: OA2TAC A-A Conc.:

Certified by : A 4 UQH

Span Cyl. #: C%ZJ%LIL

Analyzers

Make :

Certified by Alg UQWIDE

HORIBA

Range: 0- 2500 ppm SOz

Flow .

EPA Span Value =
EPA Controt Limits =

1.5 SCFH

2500 ppm SO,
+ 2.5% of 2500 ppm

Analyte .

SO, (15-4)

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

S0, = + 62.5 ppm =10 )

S]é‘?fORun #: j —
0.00 ppm SO2 Cyl. Press. . &rng PS
Date : OQ-' 2D O Q——
cone. : 'LZQ ppm SO,  Cyl. Press. . f. __psi
Date: O1-29-0)
Model : PIR-2000 SN : 403018

PRE RUN Audit:by:

A M&’é"‘ﬁfw/ﬁsme [&Temp 2

AU@IT RESULTS

Point Expecied Response Actual Response + Conc.

# Meter DVM PPM Meter DVM % Difference A %
ZEROC | 00.0 .000 000 | 0O.0 000 (52 / -f"a? ‘ //c? »7»0%5
SN 5,150 | 1290|151k Sib| 1285 QI3 A 1871~ 1 67]

POST RUN Audit: by :

WAU}LW/‘{ZAK ime : _Lﬂ@_‘!’emp [

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A%
ZEROC | 00.0 .000 00.0 i
0. Leol) Yool | THe07 t, |94
SPAN | - S — .
5161516 112901 51 41,5 19\ 1290.753] 7738|1039
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value
o, Difference = Act % (ppm)_- Exp % (ppm) X100

Span

Full Scale Value

<\



QUALITY CHECKS DATA SHEET # 16 i'

UNIT :ﬁwy\“fw S210 RUN : J DATE : I0~13-03 |

E‘S T@%wple Creck: °F Tc#13___ Sb oF
TIC#2 — oF Tic#14__ 51D oF |
TIC#3 56.T oF Tc#1s___S4Y oF
TIC#4 56.Z oF Tic#e__ oLl °F
TIC#8 554 oF rc#1r___Sb@ oF
TIC#6 557 oF Tic#1s___ =B °F
TIC#7 55 °F Tic#1e_ &0 oF
TIC#8 555 o TIC # 20 — __°F
TIC#9 — oF TIC#N °F
TIC #10 5% e - TICH22 - °F
TIC # 11 g 4 oF TIC#23___ _oF
TIC #12 o0:F  ~ °F TIC # 24 T °F

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

26RO & oF Adito _Q.Q °F  ZERO 2. °F Difference IS %,
SPAN/997-Z°F Adj.todCDOO°F  SPAN 19998 °F Difference Q1O %

Thermocouple Readout Pretest Linearity Check:

6 = O.0 F 200 = 20T °F 400 = Yoo oF
0 =S%4% of  so =2%t1 oF 1000 = QAT o
1200 =__LE1_‘£{_,_°F 1400 =3 of i600 = ISUS o
1800 =_1%.D e 2000 = JDO00 °F
Sample Train Leak Check Pre ___\/ - Post %

C-gas Train Leak Check Pre Post

80, Train Leak Check Pre _V Post §

Stagic Gauge Zero Check Pre X Post

Scale Check Pre : ’{7"74 6? - ‘4694: C? -
Post : U1y, Hi .

Stack Cleaned Prior to Test Run : YES )

\\

NO




Client: CDQMW STEUES AN S

Address: [D02 H1h SR NU
MAAURKN | LUIA GR00 ]

Phone: _ 0%~ 135 - 100 Fax: £55-931-127]

Run No.: -2 ___ Date of Test: /0/’/5/03 BumRate___ 2. 202 7

Model No.: g j 10 : [ min [Jmin-1.25 E=rhen.

Stove Type: [ ] Cat @on Cat 7] Pellet {1 1.25-1.9 [AAmax =
: o : o ’ o
Dry Gas Meter Y Factor: Q g / Post Leak Rate:_ - o0 @ cfm Time: 15; 2 __min.
(0.000) (Data Sheet #2} (.000) (Data Sheet #2} (000) (Data Sheet #2)
- v
Dry Gas Meter Volume: ’45 - 9 / 7 ef
(60.000) (Deta Sheet #2) Y . L
Stack Flow: /’\_‘3 (o L/q dscfm  AH: ) )5 3? —in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet #2) _
e ‘
Maximum Vac.: 3 O Barometric Pressure:. o? Q‘? f in. Hg
(0.0) (Data Sheet #2) | . (00.00) (Data Sheet #2) ‘ >
HoO Captured: éDB’ 2 g
(00.0) (Data Sheat #3
Eront Half Cateh % Of Totak: 9.5 % Total Particulate Catehi___c/ 52 Y q
(00.0) (Data Sheet #8) (0.0000) (Data Sheet #6) ‘

4
7 00pR3 %
po (5
L 05 () gridsci

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

Particulate Emission:

(0.0000) (Data Sheet #7) y 9
Relative Humidity: q l O % RH Ambient Moisture: / ‘ =Y O % HO

(00.0) (Data Sheet #8) y (0.00) (Data Sheet #8) ‘ v

v

breburn Fuel We: 90,2 bs. CoalBedWt:_ 23 “ibs.  Test Fuel Wt 1.0 s,

{00.0) (Data Sheet #8) (00.0) (Data sheet #8) 1{00.0) (Data sheet #8)

v

Heat Output (EPA Default): 7,703, 2 stuimr

(00,000.0) (Data Sheet #8) P _
. . ' . Oy a8
Kindling Fuel % Moisture (wet). / 2) 9’7 (O o pretest Fuel % Moisture (wet): / é / (O %

(00.000) (Data Sheet #10) (00.000) (Data Sheet #10}-—— ~
Test Fuel % Moisture (dry): QQ ,Q 2 O % Test Fuel % Moisture (wet):(/ g Q@
(00.000) (Data Sheet #10 [wood stove] or #11 [peliet stove]) -

Fuel Higher Heating Value (dry): , - __BTU/lb.
(0000) (Data Sheet #11) i
Stack Static Pressure: ) in. H0

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

Average Ambient Temperature: 7 °F  Stove Temperature Change: ..._C,}q ,5 oF
{00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)







TABLE 1 ----- RAW DATA

CLIENT : Country Stoves, Inc. TEST No. 3

MODEL: 5210 DATE : 15-0ct-03
**‘k**‘***'k***‘**-k**'k-k'k*'ir'k***“k*‘k************-k****************************

TIME METER DELTA METER PERCENT PERCENT 802
READING H TEMP. COo CozZ COCENTR.
{(MIN.) (C F) (IN. H20) (DEG. F) { % ) { %) PPM

] 6£72.000 0.150 98 0.58 6.80 225
5 £73.500 0.250 98 0.14 13.40 175
10 £75.554 0.160 97 0.06 12.30 225
15 677.147 0.160 97 0.04 13.70 225
20 678.739 0.130 97 0.09 15.50 250
25 6£80.173 0.130 a7 0.29 16.00 250
30 681.606 0.120 88 0.07 13.50 250
35 683.050 0.150 99 0.08 10.00 225
4Q 684 .654 0.120 99 0.06 13.40 250
45 686.098 0.120 99 0.06 13.80 250
50 687.542 0.120 99 0.08 9.90 250
55 £88.986 0.120 99 0.12 8.30 250
60 £90.430 0.120 99 0.42 7.00 250
65 £21.874 0.100 g 0.60 6.20 275
70 693,187 0.100 39 0.55 6.40 275
75 694 .500 0.100 99 0.46 7.00 275
80 $£95.812 0.120 99 0.34 6.70 250
85 697.256 0.120 899 0.37 6.30 250
90 698.700 0.120 99 0.48 5.70 250
85 700.144 0.120 99 0.46 5.60 250
100 701.588 0.150 99 0.45 5.50 225
105 703.192 0.150 9% 0.56 5.30 225
110 704.796 0.120 99 0.55 4.90 250
115 706.240 0.120 99 0.60 4.70 250
120 707.684 0.130 99 0.56 5.20 250
125 709.123 0.130 99 0.51 5.40 250
130 710.562 0.130 99 0.62 5.20 250
135 712.001 0.160 99 0.68 5.00 225
140 713.600 0.130 99 0.77 4,50 250
145 715.039 0.130 99 0.93 4.50 250
150 716.478 0.130 29 D.87 4,40 250
155 717.917 0.130 93 0.94 4 .40 250




CLIENT

MODEL:

*******'&****************ﬁk******#*‘k*****

METER CAL.
FACTOR (Y)

BAROMETRIC
PRESS. (Pb)

LEAK RATE
POST (Lp)

WATER
VOL. (Vlc)

TEST
TIME (MIN})

Country Stoves,

29.71 in Hg

0.006 cfm

TABLE 2---RAW DATA

Wt. WOOD
BURNED (LB)

WET, FUEL

>

MOISTURE %

Wt . PART.
COLLECTED

METER
VOLUME Vm

HC MOLE
FRACTION

TEST No.

DATE :

3

15-0ct-03

“k'k*'k***'k***********************

16.0

18.22

0.1534

45.917

Lbs

o\@

mcf




CLIENT :Country Stoves, Inc.

MODEL: S210

***'&*******‘k******‘k*****‘k*‘k***‘k

AVG DELTA

H --=m=-- ¢.13 in H20
BVG METER
TEMP. Tm ------- g9 deg F
AVG PPM

s802 @ - 245 PPM

FIELD DATA AVERAGES

TEST No. 3

DATE: 15-0ct-03

**********&****************‘*’**

AVG PRCNT
co  e--m--- 0.42
AVG PRCNT
co2  -mmee- 8.02
AVG BAL

coz2/C0 0 =mmmmo 19.00

oo

o8




3

15-0ct-03

848.335 dscf/Hr
&

14.14 dscf/min
0.0036 g/dscE
3.08 g/Hr

0.44 Lb-mole/Lb

1.34 ¢/Rgdry

fuel

TABLE 4 ----- CALCULATIONS
CLIENT Country Stoves, Inc. TEST No.
MODEL: $210 DATE:
*‘k-k'k-k**-k'k*****ir*****-k*-k-ir«k********************************#*************
STD SAMPLE STACK GAS
VOL. Vm{std} ----- 42.29 dsct FLOW Qsd -------
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 3.210 sct CONCTRT. C8 --=---
PRCNT PARTC.EMISS.
MSTR Bws ~-=---- 7.05 % RATE E  --=-=---
BURN MOLES OF GAS
RATE BR ------- 2.30 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART .EMISS.
RATE  ------= 119.85 g/Hr RATE  ------
&
52.15 g/Kgdry

fuel




TABLE 5 ----- PROPORTIONAL RATE VARIATION ?

CLIENT : Country StLoOves, Inc. TEST No. : 3
MODEL : 5210 DATE: 15-0ct-03
***‘k‘k***'*’**********‘#'k‘h"k'k**‘k**‘k*‘k*************'&‘****'k‘k‘k*******‘*‘k*‘k‘k**‘k**
TIME PPM PROPRTN. PROPRTN |
INTEVAL * RATE VAR. RATE VAR. |
Ti v PR AVERAGE
5 311.3 94 100
10 331.9 100
15 331.2 100
20 330.9 100
25 331.2 100
30 330.4 100
35 332.3 100
40 332.2 100
45 332.3 100
50 332.3 100
55 332.3 100
60 332.3 100
65 332.3 100
70 332.4 100
75 332.4 100
80 332.1 100
85 332.3 100
90 332.3 100
95 332.3 100
100 332.3 100
105 332.2 100
110 332.2 100
115 332.3 100
120 332.3 100
125 331.2 100
130 331.2 100
135 331.2 100
140 331.2 100
145 331.2 100
150 331.2 100
155 331.2 100
160



2

METER BOX DATA SHEET PAGE # 2  pager 1o

unit (e Smes= S0 RUN: 3 pate: /0//5/03

" Meter Box: 5H Y Factor: 9?#’ v

Leak checks: ___/ £ " Hg @008/ ofm " Hg @ cfm

| IS v Hg @ 00lo &fm "Hy @ cfm

Inject SO? @ 100 co/min. Nozzle: Probe @ 3/8" od Initial Volume: J-SOO

ROTO:. PRESS: 1L SAMPLING RATIO: ¥ ;1 BF: NG, (5%
METER SAMPLE STACK DELTA | METER S02 |ROTO | PUMP

MIN | TIME READING - MDCF DSCFM H TEMP | PPM | TEMP VACGC

O ) 4SO | (g2 000

godl s 9% |22s qg 139:0

2519% | (15198

5] ss|(o13 500 18 .G5Z

2.0

W 1go0| U1S. 359 GE. 559 | 14. o] b | 971|225 g3 (2.0

B 0S| b7 1M1 7 4 O e g7 |25 197

20

T o | G715, 139 |18 139 113,241 3] o0 25097 |20

B 1S | L0 173 |(30.113 7291 |03 | 97 |20 Q7|20
% 20| 03|, Lol |(o%] Lol [13.243 9Z a9 |250 149 |30
| | (L33, 050 [¥3. 050 9.y |15 a9 225 |99 |20
B 30|34, LS _|L8Y- SY 13,243 | L a4 230 |99 |20

2D

B 25| b3l 0988004815 295 17 149 |zs0 |99

% 9o |3 1. 592 |87 542 3. 243 72 149 280 199 |40

T2 595 930 088, 0k (13- 23 | 12 | 411250 |T1 120
ROTOPRESS: 1l TOTALS!| [0, 138 |13 L BP. 2. (%
8 1550] (,90-930 [({0.430 [13.293 1z 199 [250 |99 |22
&1 o5 @Al 319 |13 20391 .10 |99 |25 |99 (2o
T 1500|923, 187 |93, 138% 7 034 | .10 199 275 199 129
BT o] a9 500 |99, 500 112,033 | 10 54 1275 |99 (20
80 o |A5.312 |(8S. 312 3,243 12 | 99 | A5 9 1 4dd
w1 5| L9, 150 | (91, 25|13, 93 | -1 94 |90 149 |20
0| 20| (93 200 | 48700 13- 293 77 | 89 |asn | 99|20
B 725|700, 1 4% |100: 14Y |13 293 72 199 |2so | 994120
W 3p| 70/ 558 | 70l S88 an4g |, 15 G9 |22S | 99 2.0
| 35| 103,192 | 103, 142 [ 1S 9 |35 |99 |20
T 2| 104, 14 | 1047130 113,243 |12 99 |256 |99 |40
5 s | Tob. 240 | Joke, 240l [3.243 | 2 g9 1250199 129
‘ TOTALS] (58 24{p| (Y| 11%3 MAXVACC= |

TOTAL Cu Ft. | TOTALS (378 9843 I T [A300 NGB~

v v v



METER BOX DATA SHEET PAGE # 2
uniT: Coondrg Stoves S0 RUN:

Page: 2 _of

DATE; JO-15- O3

3

iy’
e

Meter Box: 53"*] Y Factor: A% |
Leak checks: __ 15 _ " Hg @00 _cim “Hg @ cfm
5 "Hg @ 600 ¢fm " Hg @____.cfm
Inject SO? @ 100 ce/min. Nozzle : Probe @ 3/8°" od Initial Volume: 1!56@
ROTO: PRESS. |, |l SAMPLING RATIO: &4 L BF: 3,908
METER SAMPLE STACK DELTA | METER] 802 ROTO | PUMP
MiIN | TIME READING MDCF DSCFM H TEMP pPM | TEMP | VACC
20 (1,50 107 L&Y | 107 L&Y [13,288 |13 g9 256949 |20
T G| 109,125 | 109, 423 13,288 | I3 99 wsz|99 |20
801900 | 110. 562 | 110,562 |13.239 B9 125099 |zo
w05 N2 ool |12, 00} [19LT [ L\1b Qq 225 1949 120
W o N3, Loo | 113, (oo 13288 | 15 &4 250 |99 |20
W1 15| 15,039 | 115. 039]13.2%% | 13 GY |aso |99 | 2D
B Rg 0, 409 b, Ug 13- 288 > [ 93 250 |1 14,0
] g 17 A1) |71 417 [13.298 |13 99 |2s50(99 |30
160 S
165
170
175
_ROTO PRESS: TOTALS: s D?.?B@ ; D?' jqz BP.:
180
185
190
195
200
205
210
215
220 3158
- 43t ]9z | 4
230
235 LY
_ TOTALS: P MAXVACC = |20
TOTALCuFt. [ 15 Q17 TOTALS| 13, L1 9 133 (559 Ve B Q9.0 &~
v v




PARTICULATE CATCH/ MOIS

onit: (0L NWV\S}UUES'@/&UN e,

TURE DATA SHEET #3
oate  J0//5/93

SCALE | WEIGHT
scaLe cHECK] LEVEL ZERQED 295.049 1% Q0
INITIAL : v v 500.0 g .o
FINAL | 885.0 A5, 0
IMPINGER # 1 42 #3 £4
FINAL WT (p72.3 0. 73 4g s, 3 AAL.7)
INITIAL WT {919. 8 2. L 43} L8l
NET WT GRAMS 54 ,@ ' 55 I .7 5!
TOTAL CATCH: égg GRAMS Ha20
FRQNT HALF

BEAKER # [ Do
FILTER # 177 F DESC. ACETONE
FINAL WT g 1N FINAL WT g /07, 1063
INITIALWT g | @9’4/ ! INITIAL WT g 107.08 ")
NET WT g ,OQQ(O ! NET WT g 02 A>

VOL. DESC.m 90

BACK HALF

FILTER # /7178
anawrg | 4293
INITIAL WT g A0
NETWT g ¢ 0 (j <ZL(
BEAKER # )77 {3 /39 JALO
DESC. ACETONE | METHCHLOR Mo | HO
“mawra | 090341 05,2531 0941297 1062702
INITIAL WT g /Wr/éf?’/* /ﬁf)»?*’;lb@ 104 4065 1069640
NET WT g 03%7 | 20271 L0069 o0ba | 41%]
voLpescmi 140 175 |50 ds 1/ 1995 )




EILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : 05{12/2003 Time __1215 By : DKW
Manufacturer S &S  Grade : # 25 Glass Front Size : _1tcm. LothNo.: ZB921
Back Size: 8.2cm LotNo.: ZB911
oaTE 051505 szk”:’ oaTeDS -1 L=03 |BY:_ M4 JDATE: BY.
FILTER FIRST SECOND THIRD
# - WEIGHT TIME WEIGHT TIME WEIGHT TiME
171F | (A3 1123 | (Lanl ) (0342 Ypersmne QEATE 32
172F . 9b7] TEY @D R 2L oY v RD
173F Tasd 12s | (64350 la¥4) " v | Ry
FaF | (A9% 0Bk | (L191) | HE] -  Rg
1758 | 0955 W) | (a55) |06 (pinrey Soes-R410 @
TeE | otz 5] | (.L§73) | 0416l * R
A77F 1,842 2% | (. Lagp |oviz) ° s
178F DETER N WA ATE R Noik S ey
7oF | La63 |10 | Cabkd) | A4
180F ol g | CLaal) 109st
718 | 9519 |ns| | ([ 4330) |03s8 Newealsoe Telpue b2
728 | G932, 15\ | (H»25) |AA) © | R
173B | H25% Wsa | (LHae0) | 1oo0] v R
1748 | Nao | W3 | (A0 ) | ool | ¢ L5
758 | ava | wsa | Caagd) | 1001 (Gure s SU0K:
176B | .423% wss | (Ha2a) | lo0d ] v v 1 R2
1778 | 42| o, | Cagq) (1003 v v |RA
178B | M35 W< | (A»50) L qpodl v R-
179B | . 42 nsg | (4300 | 100
180B | N3\ s | (A»09 ) | 1005
Checked by: G M Date: S~ [-0™> Time 24 /
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
g ol e | 78 | Uk
DS -1, | 04%0 | [ 1% o




BEAKER TARE WEIGHTS DATA SHEET #4-2

into Dessicator:  Date: @/ |¥ /2003 Time: (2700 _ By:__ DKW
DATE: ﬁfa’M ov. b joaTe: 00 /25 |- P_joaTE BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME ’ELGHT TIME WEIGHT TIME
126 | 105,130 | 0352 (05‘7(@0:@ D1 1)
157 | (ad.01e9 L08R 104 0T I iovd |/ Counitry Sz -S210
128 | (05.0 0% | 0340 05 L0V 10VS It R2I
129 | |0l 315 [ 094] (106 43 IDHe 1)
130 | 406, p5d | 034311065028/ | 1014 Y
131 | o341 | OBuY Chk.eda oig D)
132 | 1052Rk0 | OS] (10528627 1040 /Connmiy Srops -SA10
133_|_)0b,5010 | 0340 C {O( S))| 1041 VP RM2
134 | Jo72. A3 (1072492 (02
135 | jo4 Skl oY ]
136 | /07, 0855 ' , LpAS D
137 | ol 1,55 | 085D 10 z—f.lwr) 1027 | /(murered S0y -
138 | |ns adsd [0d4l =1450)| 10d% e BH3
139 m4 TN Al | 1029 |\
140 | J0b.8627 08-55( ®9b40J 0l |/
141 | [p2.283b | 0854 1C 104, 2322) 10221
142 | 100.3136 | 0355107, 110 1025 |/ faunRY Smies-Sl0)
43 | )05, 5125 | 035L1( 105,508 1025 _P¥Y
144 | 1np. 2813|0357 (106 5% 7 \O:bia )
145 | 105218 10354 ()01, 521 [03]
176 | 1] 5694 1085 (10121 1039
147 | 104.95 7210860\ 1064 2431 104D
128 | [0Y. 1572 | 0%l 104127 DY)
139 | 107, 54| 03621(107.5472 )| 1042
150 | | DL 5% 1036311061055 ) 1 D4
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME . BY DB % RH
09/34| 0333 W | 715 | Y] [checkedby: p NA/UW&N
po/25 1olo | A~ AL, 44 |pate: 9-25 0%
] Time : 1(§O




0} Lh | L =8N | orel | /0! g

6 Sh ] gl ~a | sl ec/o ¥

g . %h 7 | oM | oel] bi/Ci £

) | 20 ==\ | 0] | /0] [4

9 bh L | R soiel =//00 !
uo1sses uoisses
HY% ad Ag SWILL eleq | Buwblapm Hy% ad Ag aunt sieg | Bubspn
SNOILIGNOD 1vLNINNOYIANT WOOY VYOS

e ZER I 7 ] .
A el | =l @W@p TR A bhek [N > cOLE | P FE -0l 90L]

I BN k . !

SleeeT o \Ce L g (el T | Sl |- vrelefot | VRl | Y RS0 AL Ll
Fg [euny |o1ed | JUDIIM ICRENMERSEELEY kg [ewiL |aea| ubiem kg |owil | ereq | # Je0id

TRTTEET o el A0 D] B O (/| GILE 0T AL =k 20 o | OFl
Qg e/l cheth hal )

A 82511 706 seih hOl "] OEBl} 201 .Mmgéo_ﬁ NI EA SR TR bel

T8 %1 Ohot SOl | | el “a| Lhot S0l

RS [Toh(est 0L
Qe\] | %ol L

SR | e 285T 5014

T AREE | oAl heoe hany AL 8191 | Ul LEOE f0l -0 [Fi/ay L%/
T —— [ [hEel | | CEA0T Lol b

S\ 5esT o7 | 5707 LOT [ AL Wl _hrorCot vk} PTGt | hBOTTOL A sher Wl 9]

Ag | eung | ®3B( Wbiem fg 1eun) | &g EETN g | swny | ®EQ TLETYY fg | euny | eeq |#leveeq
/ 4° x : ebed ﬂb\vﬂ\w\Q\ 1 3Ava m, t NNY 0/ wm%\ S7/ ALY 2 LIND
SIHOEM LNVLSNOD & €% # 133HS V1Vd IAOLSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From A2 -2 4 ~200% Through Olg~ 12 . 1057 Sartorius A120S 37010004
1 G 106 mg . B o
w;(;gi \ajei;ht w;ight wgigh% Tech Date Time Bu?b % RH
49.2993 | 10.000 | 1l0ood oaaa bz 2911085 | 7Y [YY
09565 | 4,9998 | 19001 | 079 W | 0725 o | 77 195
100-0000 | D000 10200 0995 bl pE-ol D)0 L T 4t
9 Fa7|__Jo.ovol|  .999¢ 0G99 | fe |p3-02| JH20] 95 | 45
525599 o0 | <9997 | . (cu) | B} 03708 205|161 45
R 10. 0010 [ OO {000 | o362 2005| 17 147
100.0000 || 10,000/ S oootl L0999 | ke |dz-04| 035 TS 47
g0 Ga90 | Jpwooll  l.Ouwo | 015 | M4 109705 paks] 1 197
999991 | 10000/ T oo | 000 | Biio3-06] (340 ] Y A
78 6%s | 4.999%  Loopo| .09 | Wk | 0207 MWDo | A5
99 993 a.9999 | Loodd | Q997 Mool 03-03 | /150 | 17 | 45
595997 _9.9998] _1.oomn| 1000 W, | 0307 | J2SD | Tl | 45
G2,995%| _10:0000 “Gaen | 000 | W [0z-10]1220 [ 1T [N
P97 7997 b0 | 1000 | BP {o33i740 170 | Y
39.9997 | 9.9999| __[.0000 0599 | b |03-201 214S | 74 ¢S
caooe | J0.00cn | 1. oopp| <0799 (e | o372 125 26 | 47
39,9977\ _L2.0040) .97 000 | ox23 1405 [ 1) | 47
99 994  Q.999% | .1779 L0995 | 8- (224 [450] 74 L
00000l A.amGl L0200 | L A | 8030 H2o0 | 95 | A4S
AT 10,0000 | L0999 | e ot30ln 00| TS | 4
G /9| 10.0001| G T000 | B |os@a[ 130 | 71 |%4
9% .999% Soaa3] _ 10opn| OTT | 0S50 XIS= 77 | Ho
999997 99894 l0Jo( L0959 |8 psa|oli5 | 71 | 9s
Saagg | [Docor 99| 0999 |ka [0S0 1455 7% 1 ¥
S eEs | 9.9 LoooD| 08 |k laS-U N0 17 o
2929 | 10-Qoo! 94999 0999 | ¥ 0512 cho U | HS
[0 .0001 [0 o0l 9997 T joo0 | B |os-Blo1o] 77 146
¢a. 799 1D.0001 1 Ooon ,066g | e os-is| 11a0] I | 5O
4a.99 7 T aepq | 1.0000 |__.0R99 | bt |03-1610%30] 13 | 4S
000001 | 10.0000] . Gaga |__.09%4_| #re [ps-] 1I0s | T | 46
100.00p0|  4-9999| 1.0000 1000 | W | oSI8US50] 711 4Q
5 a9a0 | 000D _aga9 | 0994 | koDl 1028 | Tip | 46
06 PB4 a.a9Aa] [ 0000 | 0999 | W 1600|035 | 18 49
38 oaek 09999 | Lonoo | 0999 | Y {De-121095D) T3 4D
0 a591 10,0000 1.0000 |_0a% | ¥ [ob-1213105 | 78 | Yo
01‘%4%% (0.0000__ (0000 . (949 | . |0bl4 [ MIOL TF N2
%q Y47 9.6649 __LoHoo| 10X | 007iS ol € | 47
998l J0-000) | 10000 | . toar | ¥t | pbrlllCA0g] 7% 1 4¢
CMC 9 In.ooopl  a959al o fovo [ kRIS %147




WOODSTOVE DATA SHEET #4-4

oy

SCALE QA SHEET
I Dates: Scale: Model: SN:
Erom Ole-]4- 200% Through (072072003 | Sartorus A120S 37010004
1 .

e R e 00w | Tocn | Date | Tiwo | gyp | %A
100000 [ | J0-0003 D.aags | . 100] | 0e/ic | res | 31 | HE
100.0000 | {0,000 [.0000 0995 | P D49 1040 TS Ux
(g g%6z | 9.999% | .00l . 0997 [ o7/230840| 1% 4%
05,99 | _4.999% 4799 Y | el ov/adl dacnl 7% 4<g
G aq ] Qa9 ~GE | 0F | D | £21/2 pRaS | Y
SAa5A | neoot| L0000 .T777 | Y 01 Ael 1040l 181 9
028080 | A.954%8| . 10000 0993 . [OvAn] 11268] 77 | HX
og e | 10.0000 L 000p | .CAa9y | Y1 07/0% A0S 9% | 4%
7 917 9.999% 99A 05 e 9 /20] 4100\ 77 | 4%
99.9% 59959 99%  OF7 | G Py | 1205 —77 L
h0.0000]__J0.cooo| 9999 L059% | e~ D%? 015 49
Gq 299991 [0.0000] 1. 000 L7 | pP |39 008 '73 Yo
99.999) 10 000} 645 | L0070 | & | oYoe (0930l 1) HE |
99,9901 10.0090 Seea| L9 | ¥ ALz | pRIS| 77 9
39 9999|__4.71999 oool o0 | K | I 0% L I8 4
49 997% |  1.9%79 ooon|_09ae | sl o0 0% | Y%
Q29997 _ID.coct) Q5% 7669 | B GHw 180 72 | K9
SEREME 9.99% 1 oo . 1000 | WY1 9% | 13D T7 | 4%
g 5197 99994 9999 0959 | b | o043 1025 D6 | 47
9q9.9998|  9.999 [.000D 079 | #A0saa%s] 78 | 47
q99.96% | 100000 Somo | L1000 %:'ocr/w 10321 16 | 48
4499599 | __10.000! AR 2 E /AL e 94
99 A7) 9 7rA4 91 oo | e [Oad 03261 95 4
9 S]] 10 .G om0 _03% | e [9%/4sl 10101 16 49
100,000 ___10.000] ool OFA | bn |0/30] WIS IS 87
99917 q 995 9595 00D | b |10/pa | (RSS| 17 | 44
99 947 Y .959% /.000p oo W | o/ve| S350 | 77 |49
et TN - M 2] N s SN e opdl RSl 71 140
449997 .979% ae ] paon | W | O | 1588 | 19 | U
.19 10.0000 1.0000 0949 | W | 00w log 71 | Yl
Q4. 497 94994 L OO oo | Mo i goao| 70 [
09.99%4 (0.0t G444 lono | e | ofed | ip1S | T4 | 30
98,9994 4.9999 | ool 099¢ | - LI0N0 ] p8%0l IS | AT
BT | 10-0000 Geag| 0998 | A | 0] Bl oAds] oz | 9
HIHE | 99991 Téounl_Jovo | W |0 H[Ao0] 73| 49
(0D.oov0| 9712 “oasq o9 | e [jo/s[alos] 70 | HA
99999 | 49979 “oooo] /o0 | W= Lo/ le0o] I8 | 44
949993 | 10.00)! 9999 jovd | W-1)Ya | 1310 | TR 0%
A 9993 9.9499 oo 04991 W 10701 1520] % g




WOODSTOVE DATA SHEET Ha

SCALE QA SHEET
o Dates: Scale: Mode!: SN:
N Erom [H-21-2003 Through Sartorius 51208 37010004
100 g 16 ¢ 19 1006 mg . Dry a
weight weight weight weight Tech Date Time Bul % RH
44499 g %1% F695 | o001 R~ 110311820 1% | 49




BLANK ?RQCESSING DATA SHEET# 5
UNIT : Muner Smycs “90) run B _oatE: L 0// j5 /03

SATE BLANKS DONE -/ O/ = / N3

BEAKER A B c
| '+ 200.mi 75 ml 200 mi
ACETONE DICHLOR WATER
FISHER OPTIMA | FISHER OPTIMA DWNA e
| SPARKLETTES
LoT# 02208 D jLOT# 02594] | HisnuEs
FINAL WEIGHT 109.9015 105095 [DbYbb S
rare weieHt | [0 %%k | 0 b. 20D {Q@ﬂbq"i
NET WEIGHT 00104 0019 00a 7
TARE BEAKERS INTO DESC : TIME : |(;33 DATE : !Q/DS/QL
oATE - |07 BY Yo _DATE ;[0 BY #¥*-DATE __BY:
BEAKER | 1STWT | TIME |2NDWT | TIME 3RODWT | TIME
s |(%gen | &0xs (Wb 3we)0al 1~
5 |bwzoez| A% (1ol zpeolfodd -
o Nobaudbl Rodp Qloedbdl 1S 1Y
FINAL BEAKERS INTO DESC : TIME : O) DATE : [0/, OC’\,/ 03
DATE : [0/lbY :_ PR DATE :w/ 12 BY :NDATE: BY :
BEAKER | 1STWT | TIME [2NDWT| TIME 3RDWT | TIME
A [I%90] 0732 (0% A0 o |~ |
s 2ot 0921 (10b3015) 445 I
e 1owue 022 (lobdikslotd I
TARE QC FINAL QC
DATE | TIME | BY WB DB % DATE | TIME | BY WB 9] %
ohlacpo e | /T g ofio logp | Y|~ 175 1457
g | 15 | B \) M 10/2 M) b \} 18149

- 7



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

umiT:f@FjWVSW&%*QﬁﬁRUN: 3 DATE : !iii)/ff’f/@”%

BLANK AUDIT : BY :C. bt ine fon)  DATE:JD1-03

BLANK CALCULATIONS

Acetone ,O0!9 g+ _ 200 mi= o000 1 O vg/ml

Dichoioromethane : QO[S g+ _75 _ mi= 000020 “g/mi

Distilled Water : OO g+ 200 mi= 00001 1 “gimi

FRONT HALF CATCH

eLTERS . ObG L g-__ | (0000 )= , 009 g
Total Catch #of Fiters  Blank Value / Filter .

sEAKERS : 02D g-_90 (.000010q)= D214 g

Total Catch mil Acetons Blank Yalue / ml Acetone

TOTAL FRONT HALF CATCH : 0910 g

BACK HALF CATCH .
NS ST ’ !
FILTERS : ,«{)05)4 g- / (,0000 g)= __- 00 "-f/" g
Total Catch # of Filters Biank Value f Filter
BEAKERS : N . 0, A
Acetone : 028:3 g- /“}”/0 (,0000/0q)= 00 éfﬂ’/ g
Total Catch ml Acetone  Blank Value / ml Acetong
/ © oDO ls . o
Extract : 008 ? g-__15 (LOOORAO a)= *5?0 72 g
Total Gatch ‘ m| Dichloromethane  Blank \{alue / Dichleromethane
2 T oape Valete
Water : 'O/J/ g-oﬂ%}ﬁ (.0o000ll _g)= ,00 }C? g
Total Catch ml Water Blank Value / Water :

TOTAL BACK HALF CATCH: __ e g

'S vk -
TOTAL CATCH : JEN
% FRONT HALF : 59.% 4

(00.0)
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TEST DATA SHEET #8 |

UNIT : K/)//W%%%”&Q/ORUN: 3 oatei/ / 15/03
”5" 7 Stép,: :6_:' Avg.: (-

et Baib Dy Bub -
 oowe:_ gl o B = 02 “yrH_lb_%H0
cost: B 03 pB: 1T = 40 LA % He0

v -
Average : LHS % RH_1.50% Hp0
DW"Qg%lﬂ

Test Chamber Air Velocity Start .

—— \ ceamemm e g g g TR S T IR . I

Empty Stove Weight (lbs) : wi stack & oil seal : Wet

P o RIS

Kindling Weight (Ibs} : Paper : a2 Wood : Sl
" v - .
Preburn Fuel Weight : s \%i + \(,o () Total: 5J'€7

- " ;
Kindiing & Preburn Fuel Weight (wood only) (bs) : Total : 57, 2 ’

Coal Bod Wt Range (Ibs) HO e i-w}Scala: 4 é)ﬂq "L ﬁ/ 221

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

v S
saximum Coal Bed Removal (1bs) : {( HO v 22002255 e
Upper Lower FOUNG Gown 1o hearesl 1enth

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

rua 165 3 1.0 I
4" x 4" /6.5 2 Qu HAS -
| Test Fuel Weight: _J(o. 0 "lbs

Estimat??; Dry %uranzw P }?OQQO 5 ,
0 < 1>, ) 60 _ T
2.2046 * 755 v - QQ% kg / hr
) TIME y >
Estimated BTU's/hr : 19,140 x ——QS— X 0?&9 g = é? 7'/703»% BTU's/hr

100 DBR

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



WOO0D STOVE OPERATING QA‘TA P_A@E #9
‘Unit : /;%ZZW‘{&?OV@S - Sg/@ Run ; > Date : /@//é/@ﬁ

EIRE STARTED:_ 1020

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

wide opeis at start of preburn.
SECONDARY AIR : /\{/ A CAT BYPASS : /1{ / i

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

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

TEST:
" min_OS _ sec. )

DOOR wide open during loading

PRIMARY AIR : Opened full for first__ 5 min., then set to fun setting of ! . :
SECONDARY AIR: __AD | A CATBYPASS : __AJ/A
ON }@B during warm-up | %ﬁj{l OFF during preburn

ON @Bﬁrst & minutes of test @j OFF balance of test run

Fan speed set at A @ |
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. gm D fir

4x4 Packwood j/z or better s. g D fir
PELLET FUEL MANUFACTURER : A BRAND : /l// A

All Grades WCLB ruies:

WARM UP INFORMATION:

WARNM U Slsr i e
All pre-burn / warm up fuel pieces were either /5 or / 5 inches.

4st warm up / pre-burn fuel charge G Ibs.) added at 1035

ond warm up / pre-burn fuel charge ( %1 ;55.) added at 1”100
ard warm up / pre-burn fuel charge ( / fg-o Ibs.) added at | }522:1
4th warm up / pre-bum fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( lbs.) added at




Unit C’bf'f MNIE l?’m%

TESTDATA SHEET #1@

Room Temperature .

Uncorrected Values are corrected for room temperature :
Time Test Fuel moisture reading taken

°F

Date /0/{;‘5?/Q§;

Correction Factor

Yes

P

No

J39S

100 12! 220 22/

Calibration Checks : X Y
pc # Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Gwrgct&d
TR [vs (/65| Ho |J4a [N [U55] [5.200 d
2
3 :
T | F | po | 194180 [192|Ro | /22 19.200 |~
s 7 | P 185 |[A.3] 8ol /92| Ko /9.2 /2.400 1~
6 2"x4"xg' P 20.0 &/4 1.5 62:5'{ 2!!-5“ ;)3’} Q;} 57"’2 W
77w | P |10 (203|140 021192 203120200 |+
8 2"x 4"« B’ P ‘ . ? L‘%::f) v’
g
10
11
B e 18 | 2185 [/9.8 |8 /74 [9.900 |~
i g(*igclb’i” 975 |40l |2z [ad 1230 2471 Y. 200 1~
.14%4};/55" T ns 2411225 291 | 225 | 241 29100 1
s [y ]pS] | 20:5139.01200 T oS 12.01 2. 200 |
6 [ l6S| | 20 0 1.4} 200 114|200 12041 2. 400 1°
17 111 Hool
18
19 )
7S | 7 145 409 ] 2@ 225 welAs| 2L.9¢ ]
Key for Use ! K = Kindiing P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /5 200 %) D025 % QQQQO%M/
Wet Moisture % /3’;70% /&CNS %, /2,99"0%&,
To obtain Wet from Dry : 100 x % Dry Reading _ 9%, Moisture, Wet Basis

Acceptable Ranges : 16 - 20

100 + %Dry Reading

o wet: 19-25% dry (17.5-22.50n Meter Uncor. reading) at 70°



 waieHT: 4613

GAS DATA SHEET #12
DATE: /0/ / 5 13

"-,‘\f §

N 2

U unT: Counrry 1S - Sé?/g RUN: D PAGE: | OF [
TIMME |[SCALE| FUEL bBROP Y. 2 Y. Oz Y. cO |STATIC L
= TR L0l — 162 Lo | .90 125 1,059 .03 S| S8
| AT 78] 5.0 LO] 138 527 |90l 7.2 L0 L1y looe] s
N e e WO B NENC R B 5 339] T4 | 0D Ob [D06A] 22S
s sl L2 Lo [ et [ 1ol |01 joio] JAs
Tl (LH LT 1155 el l.207 =l i 2 S
% 72| A0 10.2] LA | 1.0 1.642] [ED U< 1.0 .21 7072 480
012 4.0] .2 1 12.5].540 ¢ oAl 3.3 007 | .07 |70 A3
%% 7400 Q| 2.01 1.0 |1 (0.0, 400 Yz 107 1001 .09 Qg_g___&g_ﬂ
o Un0.0] 7o Gl 1x4l.e2]. 292173 0 | 0l |700% | S0
6.0 Lol Lol 139 Looe 06| A L0 | .00 ~0 70 | 450
50 G52 a1 99 [ 2 |.52211038 00% | 0% I-.0671 2350
Ta3 bl 21,221 L H95 113, 0| (2 =S | ASO
: SwwaE AEEER R vrddr vl R TETEE Uedrvewdr 10 211 _:,g‘ ;§_ wRedw
Lo—775) H6), 0 1. 2 % =01 a2%21.525] 125 042 | M2 |0k ASD
LA folo| 2.2 | o1 | S 140 |00 | Lo 15060l 225
e AR B R v, 129 1,0 | o5 | 051 05
HULs1 2o 51 1.0 .2%D) 525 2.0 10490 | Y 17050 208
Uss] 261 Y1 (9260 |.5531129 031 |24 1059 | A0
I 20 | 4 | bo].252] Seil 4. 0351 | 50 70871 250
00 Al Al sl SRl ] 1% LUg 1055 205U
00 0] (] 21 5 224 | .59 07 104k 46 17029 | 250
Ukl 9] a1 55 |20l Rk 99 [.04s | .48 1-052] 225
102 Ll O LAl 2155 laa W S150 1,09 Lo 05/ 1 838
5] L0l Lo a4 [1as [l 1] [5Y 1,055 59 |=AF N ASO
T3 a1 | H0 [1eg 16| 155 Loko o0 |00 VIS0 |
SUBTOTAL TEHEEY wERNR wHEAEE REEER ARRRR TR (1.3 35 2334 FeREk — P2 4821
2ol s L] 41 1152 1207 GO9 115 1 10SL | .5l 1704991 S0
| eS| o | (| 5] 2k 597 147 1L0S) ST J=etg ] 250
2m U3 S | Al 5 [[J07 18 150 1.0ba | b 1~ 2SO
! AT 241 150 L0 | Lml1S2].068 | .63 a4 225
' U3 > | s [ 192 16 ISS 070 | T moHe 1 250
! 2150|2145 (17 Llig|19Y A2 193 M0Vl AS0
L | NIA TTuy 178 1617 QSN LA | Al 1-086 ASO
;S P e | T D LIg] 1SY LoT> a4 j045 | 480
20 :
35 - 39Y
1110 5
(15— ‘ v 32~
SUBTOTAL L3380 2204 ] ik dddldr -4 o0 EX3-1- 40 fX 1 e E1 4.4 4 345 _...! , %5 ‘7 whewd
TQTAL nWEdE EEHED TREARE il TRGETE HREHE TR LT3 T ET iy /OS% wHEER
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90 LSRN cLC | hES | ElE] bes| 93| Sinl S LML
TGt OB [NET| /S| bIS1EorL TS5 18N cthlh leting
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RUN 3

STACK AVG

BACK AVG

404

188

COUNTRY STOVES, INC. - 5210

TEMPERATURE DATA SHEET #14

TEST TIME 186
TOP AVG 265 LT SIDE AVG
RT SIDE AVG 440 BOTTOM AVG
SECICAT AVG 1069 AMBIENT AVG
END 2835
START 3830

985 DELTAT

CIRCLE:

Page 1 of 1

1041512003

423

333

74
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ZERO [ SPAN CHECK DATA SHEET #15-1

Date . 10/25/023 | Analyte: GO {15-1)
Unit ; (b’bif\ﬁ"f STOJES SQMQ Run # ! A

Zero Cyl. #: OALTRC 7-A conc.:  0.00 % CO2 Cyl. Press. :

Certified by : Ai Q 2’! QLX!DE Date O‘Q’“ Qvo

Span Cyl. # Q,O/’ BIA) Cone. : _| 7 HO % CO; Gyl Press. : __PSi
Certified by : Al e U IDE Date : D305

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

Range : 0-25.0 % CQO» Analyzer Output . 0-1.0 v

Flow: 1.5 SCFH Measured by Rotameter

EPA Span Value =25.0 % CO;
EpA Gontrol Limits = + 2.5% of 25.0 % COz = = 0.625 % COz

Method 28 A = & 90, of 250% CO2 = £ .05 % CO»

PRE RUN Audit:by: A l/juéiﬁc”’ oL T‘ime:m.ﬁ#g Temp 22 °F

N
)
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter - DVM % Difference A %
ZERO | 00.0 0G0 00.0 Q’:}, ) “}D!l ’ O«’ o) —%* 0};) fOL]LOf v
AV 3 | A8 | 12401496 1,495 247 | 052 221 |V
POST RUN Audit : by : 6 % éy;'\{., £ Time ! __Zjii'femp . ___1?2___° F
A(U%IT RESULTS '
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZER -
EReT 06,0 | 000 | 000 | po. ol 002! L 027 037 7149 v
SPAN [ . B
w9z |40, 2401 4281492 | 12492 r022 | 4083 |7

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

7ero % Difference = Act % (pom) - Exp % (ppm) X 100
: Full Scale Value

Span % Difference = Act % (pp s

o (ppm) X100



ZERO | SPAN CHECK DATA SHEET #15-2

Date : /’0//‘57@3

Zero Cyl. #: 042-7‘}3!& ﬁ“p\ Conc. !

gpan Cyl.#: (L 7DID)

Analyte : Oz {15-2)
unit: CORNTRY STDUZ.%& "SLQ JOrunt: 2
0.00 % Oz Cyl. Press. f/l PS8!
Certified by : _A\l R LQMNDE Date : (240 oys
cone. : | 2L HO %0, Cyl.Press.:. .
Ceriified by : MR Lo IDE Date: 02 -1 -0
TELEDYNE  Model: 320 A SN : 37400

Analyzer : Make :
Range: 0- 25.0 % O2
Elow : 1.5 SCFH

EPA Span Value = 25.0 % O,
EPA Control Limits =

+ 2.5% of 25.0 % O-
Method 2BA = = 2% of 25.0% O

Analyzer Output . 0-10 v
Measured by : Rotameter

= I
= t

0.625 % O2
.05 % O

PRE RUN Audit:by:

\ZQ é’lvjﬁ-@é‘f‘;%“ﬁme : Z 3’;2 g.Te%r;ip : z; °F

AUDIT RESULTS
Paint Expected Response Actual Response + Conc.
# eter DVM % Meter DVM % Difference A %
SERG | 00.0 | 000 | 000 |5 O ,00] 025 + 025 Y Ve
SPAN .
128D |.500 { 1290 250 500 | 12476 -oay | 7094 |V
Al ‘% .
pOST RUN Audit : by A,Wﬁﬁé‘/}) Time: (] YS Temp: 1> eF
AUDIT RESULTS '
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
a0 T80 | g 0| 001 025 | foos |M0] v
SPAN - -

D50 |12 [)2.501.901 250/ | Tool 1006 v/
+ Conc. Difference = Act % - Exp (Std) %
7aro % Difference = Act % (pom). Exp_% (ppm) X100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




Date :

Unit : Lou NTRY STOVES - Run#:

zero Cyl. #: _OAZTAC 2-A_ conc.:  0.00%CO Cyl. Press. : LIgD _psi
Certified by : A e LTAUUINE pate: )7 400K,

Span Cyl. #: (- 313 Cone. (9 4O %CO Cyl Press.:
Certified by : _A LGV Date: (2130

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 %
EPA Control Limits = + 2.

7ERO | SPAN CHECK DATA SHEET #15-3

Anaiyte: GO (15-3)

Method 28 A = &

coO

2

5% of 10.0 % CO
o% of 10.0 % CO

==

==
e
=

t

+ 0.25% CO

.02 % CO

PRE RUN Audit: by, ﬁ M@{&a

Jg%z:fﬁme: /325 T;mp: 7; °oF

AUDIT RESULTS
Point Expecied Response Actual Response + Cone.
# | Meter DVM % Meter | DVM % Difference A%
oo o006 | 000 | .0l 000 | 001 | 19O +01 2
A 50,2, -50L] 5.02) 50.11,50 | 5 029 |+.009 A0

pOST RUN Audit : by

' S
A.é{'/’@mime: /7 YS Temp: ]S eF

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVvM % Difference A%
ZERO | 00.0 .000 00.0 -+ +
- to. | | .00l Ol ol 113

202 502|502 ]50.0{,500 5009 |-o00l =0l
+ Gonc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp o (ppm} X 100

Full Scale Value

Span % Difference = Act (ppm) y % _(ppm) X100




ZER@ | SPAN CHECK DM’ASHEET #15-4

1 Date : / 0 /j /i 5 // 0 Analyte :  SO2 (15-4)
_. Unit ﬁou /\/’72!/ m Uf;._a Slﬁ/oRun & 3
7er0 Cyl. #: QHATAL 1-A cenc.: 0.00 ppm SOz Cyl. Press.: &,lg‘Z) PSI
Certified by : }{-\ L U(}‘U\ ‘&; Date : O?;’ QDOQd
Span Cyl. #: C LAY Cone. : _| Q..OEO ppm S0z Cyl. Press.: A S0 psl
Certified by : Al LIQWIDE Date: Q- 29-01
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range . 0- 2500 ppm S0, 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 S0,

[— . ' . {./ )
PRE RUN Audit: by: A' M MJ'&’S‘S‘*"* Time : ﬁég;gm’!’emp: /72 e F
| AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZEROC { 00.0 000 00.0 OD« Q ,OOQ '7 f Oc:’ S - 70@,5’ ’f'gg L../
SPAN 51, | .Sk 1230 51 3| 513] 127825011650 - 4ok

POST RUN Audit : by : 5 Wa =

AUDIT RESULTS

: 7(1’/5‘Temp 25 °F

Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A%
ZERO | 00.0 .000 00.0
\ 02002l 2,098 | 21915 7 8

SPAN | .~ " :

510|506 112901 51 5171288201 1699 | 2 06E
+ Conc. Difference = Act% - Exp (Std) %
7ero % Difference = Act % _(ppm) xp % (ppm} X 100

Span % Difference = Act % (ppm) - EXp

Full Scale Value




QUALITY CHECKS DATA SHEET #16
UNIT :@/WV&QM“ SUD run: > _paTe: /Q/f§/03

Thermocouple Check:

TIC # 1 — o TIC#13 (0-F oF
TIC#2 - °F Tic#14_ S%0 oF
TIC#3 5% .4p oF Tic#1s__ Lo oF
TIC # 4 5712 °F Tic#s AV Z °F
TIC#5 St °F moeir__ H9.2 "
TIC#6 = °F TIC #18 4.0 °F
TIC#7 &7 oF TIC#19 51.% oF
TIC#8 Sy °F TIC#20___ T __eF
TIC#9 - °F TIC # 21 N °F
TIC # 10 ola? - TIC#22 — oF
TIC # 11 545 oF TIC #23 — oF
TIC #12 (3.4 " oF TIC # 24 —~ oF
Thermocouple Readout:

Pretest zero and span check and calibration post test zero and span % differsnce .,

ZERO —. Lo °F Adj.to _Q.O_°F 7ERO__[. S °F Difference 728 %
SPAN LD H oF  Ad. to X000 °F  SPAN Jobl.2°F Difference_.0C | %
Thermocouple Readott Pretest Linearity Check:

o = OO0 °F 200 =200 °F 400 =999 °F
oo =S99S o g0 = 29400 oF 1000 - 999.F of
1200 =199l °F 1400 _ 12944 o  te00 =1S90Y oF

0 =)299:D oF 2000 =220 °F
Sample Train Leak Check Pre v Post ;é
C-gas Train Leak Check Pre v Post .
SO, Train Leak Check Pre __V Post__ <
Static Gauge Zero Check Pre Q Past é
| Scale Check Pre: 47;2 % L![[O o/) ? v
Post. Lf’?&q L}ég Lf( d

Stack Cleaned Prior to Test Run : YES NO ﬁ







Phillips
Maorris

INSPECTION CERTIFICATE o cale
Company

CUSTOMER: LoEe Tes Ao DATE OF INSPECTION: T
= ADDRESS: (3235 Prarie & ‘e & \—-26-07 i TN e
- NexT InspECTION DUE: can =
| é&m nes W/ A @390 Ph#(206)284-6090
N 507 Fax#(206)282-6612
TECHNICIAN: Qoct oK M%{(m g

f??lCATION TYPE
AUTHORIZATION STANDARD

SIGNATURE: 1509000

_ MIL STD-45662
EQUIPMENT TESTED

INDICATOR Base QOpr11ONS INSTALLED

MorDEL ScorE BOARD

SR# COMPUTER

CLASS OTHER e

CAP.
| PRE-TEST é POST-TEST M ANUFACTURER TOLERANCE

' 494.9 |
Q488 . 1 {000,0D

CORNER TEST P __;t/_/;? L

SuFr TEST P VE_

Static TEST 2mIN., _USMING

WeicHT KIT# WNIST#

SeriaL NumBsers oF WEIGHTS USED (OR cOPY OF CERTIFICATE}

n- —123-\4&

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
ProLoes & Morris SCALE COMPANY VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF /3

METROLOGY LABORA

R, WYRMRAAOL, 11798

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

Test Date: February 13, 2002 Group ID: SHOP

Report Date: February 13, 2002 Diue 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

SQP: 8 Technician 1D DwW

Description Value / Range  Qty Material Manufacture  Serial Number

Test Weight 1000 1b S Cast fron Rice Lake  OFTO, OFT1, OFT2,

Test Weight 500 Ib 12 Cast Iron Rice Lake {_ T23-13%p T23-16) T23-20,
T23-24, T23-26, T23-28 t0
T23-32

Test Weight 50 1b 30 Cast Iron Rice Lake 877B, N1039, N1041, T25-

R 1to T23-10, T23-19 10

T23-28, WAI171-0,
WA1712-0 to WA172-2,
WA173-2, WA237, X694

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

Weight Set, 7 pc 10lb-8o0z 1 Stainless Steel Rice Lake =~ WAI177-7

Weight Set, 12 pc Skg-200g i 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.

NVLAP LAB CODE 200446-0

LABORATORY SERVICES DIVISION
WEIGHTCJTiD MEASURES PROGRAM

b

l~\n’
AN WRIG
. STATE METROLOGIST

MAR U 8 2007
Page lof |

3747 39" Avenue Southwest F Tumwaler, Washingion 98512 ¥ (360) 753-5042 ¥ (360) 586-4728 fax



YALITY CONTROL SERVICES Inc.

Cr:stomer and Contact " 230 .E. 11Th. Avenue Portland, Oregon 97214
| ~-eq Testing Labs (503) 236-2712 / FAX:(503) 235-2536
1. »5 Prairie Circle East Report Number: EESPC37010004031104

¢ amner, WA, 98390
( hip Wadingt
nip Wadington CERTIFICATE_OF _CALIBRATION AND TEST RECORD

sl

MMENT INFORMATION
ftem Make Model Serial Number _Customer 18] Location SOP Used
Balance Sartorius Af205 37010004 N/A Lab QCoo4
Units Readability Range Calibrated Tolerance Used Cal, Dats Last Cal, Cal. Due
Grams 0.0001 0-100 Factory 11/04/2003 05/15/2003 05/2004
Functional Checks
CORNERLCAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wi:  Tob Test Wi: Tol: Test WA: Toi: CONDITIONS:
AS FOUND: AS FOUND: AS FOURD: Ol 0
pass. M. Faitl. pass ™ ra D d...Pass¥ Fatld...| Good Fair Poor
AS LEFT: AS LEFT: AS LEFT:
.L_ Pass: Fail: L Pass:¥  Fail: 0 Pass: Fait:
_CALIBRATION DATA
Standard As Found Instrument As Left Instrument
100 100.0003 100.0000
70 70.0002 70.0000
50 50.0001 50.0000
20 20.0000 20.0000
10 10.0000 10.000C
5 5.0000 5.0000
CALIBRATION STANDARDS
_ Hem Make Model Serial Number Units  Cal. Date  Cal. Due Traceabie ID#
Weight Set R.L./Troemner 1MG-25KG A45 Grams 11/12/2002 11/2003 §22/2685349-01

- Gormments / info Concerning This Calibration:

_ Permanent Information Concerning This instrument:

 CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONS FOR THE
[ PASS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE CF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS.
~7 . BRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY.
... IBRATIONS CONFORM TO ISO/IEC GUIDE 25.1990(47025) AND ANS1/ NCSL 7540-1-1994 SPECIFICATIONS. INSTRUMENTS LISTED
~ ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.LS.T.).

o THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
. oem Number: BAG2 Customer Code: EESPC Rev. Date: (05/13/2003




QUALITY CONTROL SERVICES Inc.

Customer and Contact 2340 S.E. 11Th. Avenue Portland, Oregon g7214
| skee Testing Labs (503) 236-2712 / FAX:(503) 235-2335
i 5 Prairie Circle East Report Number: EESPC37010004030515

aymner, WA. 98390

( nip Wadington
o CERTIFICATE _OF CALIBRATION AND TEST RECORD

INSTRUMENT INFORMATION

fiem Make Model Serial Number Customer 1] Location S0P Used
- Balance Sartorius AL208 37010004 NiA Lab QC004
- _Units Readabiiity Ranoe Calibrated Tolerance Used Cal. Date Last Cal. Cal. Duye
Grams 0.0001 0-100 Factory 05/15/2003 14/07/2002 1412003
Functional Checks
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wwt:  Tol Test Wi:  Tol: Test VWL Tol: CONDITIONS:
100 00003 |} 5002 00008 Aoo OO0
: AS FOUND: AS FOUND: AS FOUND: [ ]
- pass: M Failtl. pess: ™ Faitll  pass™ Faitll .| Good Fair Poor
AS LEFT: AS LEFT: AS LEFT:
pass: ¥ Fail: [ Pass: ¥ Fail; [ pass: ¥ Fail:[]
Standard As Found Instrument As Lefi instrument
100 100.0003 100.0000
70 70.0002 70.0000
50 50.0001 50.0000
20 20.0001 20.0000
10 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
) ltem Make Model Seriat Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A4S Grams 11/12/2002 11/2003 8§22/265349-01

Gomments / Info Concerning This Calibration:

Permanent Information Concerning This Instrument: Technician:j@.
Signature:

_ CALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPEGIFICATIONS FOR THE

. PASSIFAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS,

L= IBRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY.

" BRATIONS CONFORM TO ISONEC GUIDE 25.-1990(17025) AND ANSI / NCSL 7540-1-1984 SPECIFICATIONS. INSTRUMENTS LISTED
ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.LS.T.).

o THIS CERTIRCATE SHALL NOT BE REPRODUGED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
- otm Number: BAG2 Customer Code: EESPC Rey. Date; 05/13/2003




QUALITY CONTROL SERVICES Inc.

240 S.E. 14Th. Avenue Portland, Oregon 97214

¢ stomer and Contact i
(503) 236-2712 { FAX:{503) 235-2535 i.

¥ Testing Labs
13435 Prairie Circle East Report Number: EESPC37010004021107
| ymner, WA. 98390

whip Wadington

| CERTIFICATE_OF CALIBRATION AND TEST RECORD

_ tem Make Model Serial Number__Gustomer 1D Location SOP Used
- . Balance Sartorius A1208 37010004 NFA Lab QCoo4
_Units Readabllity Tolerance Used Lai. Date Last Cal. Cal. Due
Grams 0.0001 0100 Factory 144072002 103172001 05/2003
Functional Checks
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wi,  Tol: Test Wt Tokl Test Wt Tok: CONDITIONS:
100 0.0003 50x2  0.0004 100 £.0001
( AS FOUND: AS FOUND: AS FOUND: o & O
Pass.® _Fail.C] Pass: ¥ Fail.l Pass:¥_ Fail; Good Fair Poor
! AS LEFT: AS LEFT: AS LEFT:
|L Pass: W Fai O Pass: ¥ Fail: L Fass: ¥  Fail: L]
CALIBRATION DATA
Standard As Found Instrument As Left instrument
100 100.0004 100.0004
70 70.0003 70.0003
50 50.0002 50,0002
20 20.0001 20.0001
10 10.0000 10.0000
5 5.0000 5.0000
1 1.0000 1.0000
CALIBRATION STANDARDS
lkem Make Model Serial Number Units  Gai. Date Cal. Due Traceable ]9
A45 Grams 12/13/2001 12/2002 2261-1201

" Neight Set R.L./Troemner 1MG-25KG

| mments | info Concerning This Calibration:

| rmanent information Concernlng This Instrument. Technician:D.Del

Signature: Z ' Craf 2 %) A

i LIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPE!FlTiO FOR THE
P eIl RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
D 3HOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TOITS INTENDED ACCURACY. CALIBRATIONS COMFORM

TC 1SONEC GUIDE 25-1880(17025) AND ANSI/ NCSL 2540-1-1894 SPECIFICATIONS,
: DUCED, EXCERT IN FULL, WITHOUT THE WRITTERN APPROVAL OF QUALITY CONTROL SERVICES, INC.
Rew. Date: 03/16£2002

Customer Code:  EESPC

: THIS CERTIFICATE SHALL NOT BE REPRO
.. i Nurnber: BAG2




QUALI

¢ stomer and Contact
. e Testing Labs
43235 Prairie Circle E:

. ymner, WA, 98390

2340 S.E. 1T

Report Number: EESPC37010004020506

TY CONTROL SERVICE

n. Avenue Portland, Oregon 97214
(503) 236-2712 / EAX:(503) 235-2535

S Inc.

Chip Wadington
P 9 CERTIFICATE OF CALIBRATION AND TEST RECORD
INSTRUMENT INFORMATION
ftem Make Model Serial Number Customer 1] Location
 Balance Sartorius A1208 37010004 NIA Lab
Units Readability Range Calibrated Tolerance Lgad Cal. Date Last Cai.
o GBrams 0.0004 G-100 Factory 05/06/2002 10031F2001
| Functional Checks
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wt Tob Testwit:  Tol | Test W Tok CONDITIONS:
100  ©.0003 s0x2  0.0004 100 0.0001
‘i AS FOURND: AS FOUNLD: AS FOUND: 1 ¥l J
i Pass: ¥ a0 | Pass:®  Fail:l Pass: ™ Fail: Good Fair Poor
‘5 AS LEFT: AS LEFT: AS LEFT:
| Pass:™ Fail.ll pass:¥  Fail:[] pass:¥  Fail:J
CALIBRATION DATA
Standard As Found Instrument As Left Instrument
100 100.0004 100.0000
70 70,0003 70.0000
50 50.0002 £0.0000
20 2(.0001 20.0000
10 10.0000 10.0000
5 5,0000 5.0000
CALIBRATION STANDARDS
tem Make Model Serial Number Units Cal. Date Cal. Due Traceable 1ID#
" Weight Set R.L./Troemner 1MG-25KG A4D Grams 12/13/2001 12/2002 2261-1201

" pmments | info Concerning This Calibration:

 brmanent Information Concerning This Instrument: Techni c?ﬁ_ﬁ\? el easﬁ
Signature: s tty pﬁd@

LAl IBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SP.ﬁTFiCATIONS FOR THE

w0 T IFAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
Lo < SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED AGCURACY. CALIBRATIONS CONFORM
TO ISONEC GUIDE 25-1990(17025) AND ANSH / NCSL £540-1-1984 SPECIFICATIONS.

i THIS CERTIFICATE SHALL NOT BE REFRODUCED, EXCEPTIN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
worm Number: BAS2 Customer Code:  EESPC Rev. Date: 03/19/2002




QUALITY CONTROL SERVICES Inc.
q 7340 S.E. 11Th. Avenue Portland, Oregon 97214-5306
SN (503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF

CALIBRATION
| Customer and Contact
' Lokee Testing Labs Report Number: EESPC37010004011031
- 13235 Prairie Circle East
. sumner, WA, 98380
Chip Wadington
INSTRUMENT INFORMATION
Item Make Model Serial Number Customer 1] Lecation SOP Used
Balance Sartorius A120S 37010004 N/A Lab Qcoi2
Units  Readability Range Calibrated Tolerance Used Cal. Date Last Cal, Cal. Due
' Grams 0.0001 0-100 Factory 10/31/2001

04/30/2001 04/2002
Eunctional Checks

y Cornericad Linearity 0 - 1/2 - Full Capacity

Reproduceability
CALIBRATION DATA
As Found Instrument Standard As Left Instrument
100.0002 100 180.0000
50.0004 50 50.0000
~20.0000 20 20.0000
10.0000 10 10.0000
5.0000 5 5.0000
1.0000 1 1.0000
CALIBRATION STANDARDS
7 item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Trogmnéer 5MG-25KG A4S Grams 12/11/2000 12/2001 A45-2000
j"(::;rnmnermss { info Concerning This Calibration:
V;Pemanent Information Concerning This instrument: Technician:D Deleasa
/00 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.100,50,20,10,5,1 -

Signature: b@ 496@2(»—’-—-"

... BRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONS FOR THE
PASS/FAIL RESULTS, RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
' JATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM
L TO ISOAEC GUIDE 25-1 890(4 7025) AND ANSI/ NCSL 7540-1-1994 SPECIFICATIONS. ‘

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT iN FULL, WITHO
Forrm Number: BADS

UT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
customer Code: EESPC

Rev. Date: 107252001




Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 3L0

Boiling Water 7 12-0
Room Temperature D01
Barometric Pressure 30.0]
DATE: S-/44Q3

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 2T 2119

2 Dry Bulb A 2. 2

3 Stack 2.0 WD

4 Stove Top A2 2 0. &
5 Left Side a2 2120
6 Back A2 yaine

7 Right Side 3L TLLE

$ Botiom 2. ) T

9 Firebox }2.0 210.4
10 Secondary/Cat 3 B ZILO
11 Ambient 7. 2.9
12 Tube Furnace 32-f 2120
13 Sample Box 22.% 2109
14 Impinger Out 370 2.0
15 C. Gas Box 32.1 A2
16 C. Gas Out YA A0
17 SO Qut 32.2 Li0.5
18 Upper Ambient 32.1 2.2
19
20
21
22
23 Calibrator 32 210.9
24 Oven 221 24l b




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: S~ 4 & WwoD Thermocouple Number: T/C Readout
Ambient Temperature: 1 9.1 Barometric Pressure: _30. 01
Technician: (o ¥, Reference: Mercury in glass
’ FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple Difference
Point No. 2 Thermometer | Potentiometer (%e)©
Temperature | Temperature
°F °F
32 Ice Water 2.0 AL 0 i
212 Boiling ’
Water 200G 21k @
250 Omega 250.0 249.q 40
300 Omega 300 0 200: 3 -, |00
400 Omega 460.0 Heo | L OLS
500 " Omega 5000 494.0 ;200
600 Omega {,DOD 599% 033
700 Omega “100.0 1000 1))
800 Omega L0 D <0173 - 103
900 Omega Go0 ,0 Gol0 Nl
1600 Omega 000 O o003 -~ 030
1200 Omega | [200.0 - 1989 100
1400 Omega J400.0 13997 1 02}
1600 Omega | JLov.O (5949 L 0L Y
1800 Omega [%00. O 199 b L0
2000 Omega 2000.0 20000 &

a Every 50°F for each reference point

b Type of Calibration System Used
¢ (reference temperature) - (thermocouple temperature) , 100

reference temperature

c\winword\reporfcal.doc




502 INJECTION ROTAMETER, DRY G
THERMOMETERS IN LAB. CHECKED

DATEZS’ i {7&’ 2@03

TRACEABILITY DOCUMENTATION Semi-Annual

AS METER AND SLING PSYCHROMETER
AGAINST FISHER SN 9123454 (NIST).

5O? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual o =°F °F
O ILYREY AL D
H2.0 1o Lo o). S
Sltig; | 7—"‘!’\ q ]'2_5 O
DRY GAS METER THERMOCOQUPLES
Actual °oC =°F 5H in 5H out KK
[Ne, 27.0 Y2 32| =321
10.0 lole & (he © Lolos | Lolo: |
Sl lob.9 10).0 {0l 0. D
5.0 123 .% 13,5 1137 3.3
SLING PSYCHROMETER
Actual °oC =°F Wet Bulb Dry Bulb
0.0 320 AL.Q 232.0
20 le Lo W0 L0
23.D G LA Gl gl.Y
40.% 105 .Y Los o 105t

Conversions =

°F = (°C x 1.8) + 32

°C = (°F-32)+1.8
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LoKae Testing Lab usas a Dwyer Model #480
chamber air velocity. The manufacturer's

to 100 FPM end % 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. According to
EPA personnel (Waestlin, RTP) no further calibration of the instrument is

GAUGE CALIBRATION

D - " 1

LoKee Testing Lab uses a Dwyer model 1 15-AV 0-0.25" inclined water
manometer (readability resolution & 0.001" of water) to measure the static
pressure in the stack. Once laveled and zeroed as per the manufacturer's
writien operating instructions, the Dwyer manometer is a primary standard and

requires no additional catibration.

nometer is leveled and zeroed at the start of each test run, checked as

ecessary during the run to verify the settings have not changed and again af
the end of each test run. The results of each check are recol ded on Data Sheet
#16 in each test run,

BAROMETER CALIBRATION

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

MOISTURE METER CALIBRATION

The Deimhorst Model RC-1C, SN 161 52 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%.

LoKse Testing Lab also has a second moisture meter, Delmhorst Model G-30,
SN 2477 1o use as a backup. '



" POST TEST METER BOX AUDIT DATA SHEET # 32

o (unirey Srmurs - 8910 pare: J0-21 O3
TEST DATA '

RUN# ]

2 3 4 3

& 7 8

9 10

AVG. AH

3% 45 19D

15

MAX VAC 3.0 50 3.0 4.0

Avg, Test Series AH |94 _inHp0 Test Series Max Vac: 5.0 inHg
Audit Dry Gas Meter : 5\,1_2 Correction { Y ) Factor : [ oud, __(mcf)
Test Dry Gas Meter : Correction { ¥ ) Factor i 9% | {mef)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 9, 4 o283 AR
VAC L0 5.0 5.0
AUDIT METER : |
VOL. Final 019 HE< (24 . 4d% (29, 443
(Vw) Initial (o133, 000 (o1 YL (024 HLR
vo.. __ Lo, 467 TR 4,395
TEMP °F) Initid _ R4 ) Y
(Tw) Md __BY <Y | &S
Final _57 %4 Mo
CRIoA)  Ave 81 (SHY) %9 &4D (=48
AH mitial ) |99 e
Final 4y 14y 44
Avg, al""}"/ H"i .]")'1’
DRY GAS METER :
VOL. Finad 344 500 49,500 %54 500
(Vd) Initial _KAD 000 F4Y. Scp R4, 500
Vol. Q,SDQ 5 000 gﬁ. o090
TEMP (°F) Initial _ IS NS e
(Tm) Mid _0S NS s
Final __ 25 = IS
CFIoay  Ave o (535D | 535) 1539




Sy e LY Cnct) BF) (T) Y Factor % Diff. = 252 X 100
g P

‘(Vd)(BP-iv _m}( Tw )
‘ NOTE : mef = meter correction (Y ) factor for Dry Gas Meter used as a transfer standard
| R‘UN:&
‘-Y (Ll Mooz N 2589535 ) 103368 2%_ 979
T (Lsew (298 el ) o551 63

972 . .97 )

( ; — L3 |
A% =t X100 =__x %
979

RUN 2

o Ha8 Mooz N SNETNS35 ). 475270 _ 982
(5o )(gﬁ.%m%) (549 ) 11300

(973 . 9%7)
932

x100 =0 %

A%=

N3
("f 95 ) Loz )AHEY N 528 ) D90 Gl 982
Y so0 )[.;%&; el )(543 ) 134785

13.6
( Q73 . 9%2 ) ~ Gl
A%= : X 100 = s %
q8L
NOTE : The Y factor % difference must be <+ 5.0 % to be acceptable
 INTERPOLATED Y FACTOR
= --—(‘—-L)——-» inch HHOAH = 0 2)) Calculated calibration Y factor from calibrations
_LEZ—'ES-— inch H20AH = = q Calculated calibration Y factor from calibrations
2 ] _ I x we __ 1O
L oiB2 (A (E)
Y 4qud o310 L00%
(D) (€3 (E) F)
. le;Lf - % } = .OLiLIXEOOW
o AvgAH (A) (G)
_.‘.j\ owg X L/L} + ‘*q(ﬂ% - q,‘?g
g ‘_ (F) (G) (C) 1nicrpclal.cd Y factor
Volume Metering System Leak Check : 0.000 inch HoO in one minute




' DRY GAS METER CALIBRATION

DRY GAS METER ;D"

_H

DATE : 55748703 BOX
Wet Test Meter
BAROMETRIC PRESSURE 36.05 in Hg | Correction Factor Y= [L00
Orifice Mzanometer Seiting,
AH, in. H0 A 2 3 5 75 1.0
Gas Volume _ ‘
| foal 52491 529 8US|S3L 0L |SY/ 003 54005855193
Wet Test Met
A <20, 000524 4 ST LS ggc,,ow@mqg Sl 06%
Vw -
Vi dqy 1 4.95 L) | 50e3 ] 4 S |5.293
Gas Volume
Final 350,300 385,300 [391.500 29LL06 ¢ [ oo |H07 500
Dry Test Meter
Initial 74,300 380300385 500|341, 500|390, (£0 (ol boo
vd ft° -
wit |- 5000{ 5 0 b2oo | Si100| Sovel 5500
Wet Test
Initial Q% o |94 a4 Yy a4
Meter
Middle q7
Temperature
Final Al
tw e
Average | ‘ﬂ-@
Dry Test
Initial a0
Meter
Middle | %%
Temperature
Final =gy .
tm -
Average 3‘5(5%8)\;@ (54D @ (350 C@
_ (W_ Xvw) (Pb) (tm) |
meerrell S KU R B Rl R
13.6
Average Y= . \Q% ;




METER BOX CALIBRATION

Date : 08/08/02
Calibrated By - J4.C.
Dry Gas Meterbox iD: K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in Hg
Orifice Manometer
Setting, Delta H
in. H20 0.10 0.10 0.10 0.10
Gas Volume Wet Test Meter
Vw, cu. ft. 10.052 10.959 10.826 10.369
Gas Volume Dry Gas Meter
M Final 69.409 81.103 92,442  103.383
0 Initial 59175 69.802 81.457 92.680
vd, cu. ft. 10.234 11.301 10.285 10.713
~ Wet Test Meter
' twDeg F 68 67 64 70
twDeg A 528 527 529 530
Dry Gas Meter
Qutiet, tmo 1) 72 75 77 78
2) 73 76 78 79
3) 74 78 79 80
Dry Gas Meter
iniet tmi 1) 79 88 85 98
2) 85 92 99 100
3) 89 28 102 101
Mean tm, Deg F 79 85 88 8s
Mean tm, Deg A 539 545 548 549
Results :
Y = 1.002 1.002 1.002 1.003
" Averages :
' Y= 1.003

in. Hg

0.10

10.75¢

114.942
103.826
11.116

72
532

80
82
83

99
101
102

91
551

1.003

ﬂvg = !.QQZ

0.10
10.717

126.250
115.224
11.026

74
534

82
82
82

100
101
102

82
552

1.004



© . Averages :

Orifice Manometer
Setting, Delta H
in. H20 '

Gas Volume Wet Test
Vw, cu. fi.

Date :

METER BOX CALIBRATION

Calibrated By :
Dry Gas Meterbox i

Barometric Pressure, Pb =

Yacuum =

0.20

Meter
10.000

Gas Volume Dry Gas Meter

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

Mean tm, Deg F
Mean tm, Deg A

Resulis :

=
]

125.454
115.224
10.230

&7
527

74
74
76

83
85
87

80
540

1.001

1.002

0.0

0.20

10.000

135.756
125.454
10.302

68
528

76
78
78

87
92
96

85
545

1.0CC

in. Hg

0.20

10.000

146.114
135.756
10.358

70
530

78
80
81

85
99
104

90
550

1.000

0810902
J4.C.

27.55

0.20

10.400

156.919
146.114
10.803

71
531

81
82
84

102
104
105

93
553

1.002

in. Hg
0.20 0.20
10.000 10.000
167.309  177.665
156.919  167.309
10.390 10.356
72 73
532 533
84 85
85 86
85 86
103 103
104 105
105 105
94 95
554 585
1.002 1.005



Orifice Manometer
Setting, Delta H
ir. H20

METER BOX CALIBRATION

Date .

Calibrated By :

Dry Gas Meterbox o

Barometric Pressure, Pb =

Vacuum = 0.0 inHg
0.30 0.30 0.30

Gas Volume Wet Test Meter

Vw, cu. ft. 10.000 10.900 10.600
Gas Volume Dry Gas Meter
M Final 187.917  189.173 210.167
M Initial  177.665 187.917  199.173
vd, cu. ft 10.252 11.256 10.994
Wet Test Meter
' twDeg F 87 &7 68
twDeg A 527 527 528
Dry Gas Meter
Outlet, tmo 1) 71 73 75
2} 73 74 75
3) 74 75 76
Dry Gas Meter _
Infet tmi 1) 85 90 94
2) 88 94 g8
3) 93 98 102
Mean tm, Deg F 81 84 87
Mean tm, Deg A 541 544 547
Resuits :
¥ = 1.001 0.999 0.998
Averages .
Y= 1.000

08/09/02

K2

J.C.

27.55

0.30

10.000

220.584
210.167
10.417

89
529

76
76
77

100
104
105

90
550

0.997

in. Hy

0.30

10.000

230.982
220.684
10.398

70
530

77
77
77

106
106
106

91
551

1.000

0.30

10.800

242.208
230.982
11.226

69
529

77
77
77

106
106
106

91
551

1.002




Date :

Calibrated By :
Dry Gas Meterbox D :

METER BOX CALIBRATION

Barometric Pressure, Pb =

Vacuum =
Crifice Manometer
Setting, Delta H
in. H20 0.50

Gas Volume Wet Test Meter
Vw, cu. fi. 10.000

Gas Volume Dry Gas Meter

M Firal 252.471
M Initial  242.208
vd, cu. fi. 10.263

Wet Test Meter
twDeg F 70
twDeg A 530

Dry Gas Meter
Outlet, tmo 1) 73
2) 75
3) 78

Dry Gas Meter
infet tmi 1) 87
2) 93
3) 96
Mean tm, Deg F 84
Mean tm, Deg A 544

Resuilts :
Y= 0.999
. Averages

Y= 1.003

08/0%/02
J.C.
K2

27.55

0.0 in Hg
0.50 0.50 0.50
10.000 10.000 10.000
262.818 273.200 283.635
252 471 262.818 273.200
10.347 10.382 10.435
70 71 71
530 531 531
78 82 84
80 83 86
83 85 87
93 06 101
103 105 107
105 110 110
90 94 96
550 554 556
1.002 1.003 1.002

in. Hg

0.50

10.200

294.271
283.635
10.636

71
531

86
87
87

103
109
110

97
557

1.005

0.50

10.000

304.672
204.271
10.401

72
532

87
88
88

102
106
110

97
557

1.005



Orifice Manometer
Setting, Delia H
inn, H20

Gas Volume Wet Test
Vw, cu. ft.

METER BOX CALIBRATION

Date .
Catibrated By :
Dry Gas Meterbox D

Barometric Pressure, Pb =
YVacuum = 0.0 in. Hg

0.75 0.756 0.76

Meter
10.000 10.000 10.000

Gas Volume Dry Gas Meter

M Final
M Initial
vd, cu. fi.
Wet Test Meter
twDeg F
twhDeg A
Dry Gas Meter
Outlet, tmo 1)
2)
3)
Dry Gas Meter
Iniet i 1)
2)
3)

Mean tm, Deg F
Mean tm, Deg A

Results ©

Averages .

-
it

314.761 324.890  335.031
304672  314.761 324.890
10.089 10.129 10.141

60 69 70
520 529 530
72 74 75
74 75 76
75 75 77
74 78 81
76 80 82
77 81 83
75 77 79
535 537 539
1.000 1.001 1.001
1.001 ‘

08/09/02

J.C.

K2

27.55

0.75

10.000

345.191
335.031
10.160

7
531

77
77
78

84
85
87

81
541

1.001

in. Hg

0.75

10.000

355.387
345.191
10.196

71
531

78
78
79

86
88
89

83
543

1.001

0.75

10.000

365.617
355,387
10.230

71
531

79
79
80

88
91
93

85
545

1.001



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 08/09/02
Calibrated By : J.C.
Dry Gas Meterbox iD : K2
Barometric Pressure, Pb = 27.55
YVacuum = 0.0 inHg

1.00 1.00 1.00 1.00

Gas Volume Wet Test hMeter

Vw, cu. fi. 10.000 10.000 10.000 10.400
Gas Volume Dry Gas Meter
M Final 275804  386.030  396.294 406.992
M Initiaf 365.617  375.804 386.030  386.294
Vd, cu. fi. 10.187 10.226 10.264 10.698
Wet Test Meter
twDeg F 72 72 73 73
twDeg A 532 532 533 533
Dry Gas Meter
Qutlet, tmo 1) 77 78 80 82
2} 78 80 81 82
3) 78 81 82 83
Dry Gas Meter
Iniet tmi 1) 85 80 95 96
2} 88 92 96 98
3) 91 93 98 99
Mean tm, Deg F 83 86 89 20
Mean tm, Deg A 543 546 549 550
Results :
Y = 0.999 1.000 1.000 1.000
- Averages :
Y = 1.000

in. Hg

1.00

10.000

417.296
406.992
10.304

73
533

82
83
83

98
100
102

91
551

1.001

1.00

10.000

427.619
417.296
10.323

74
534

83
83
83

101
103
104

93
553

1.000
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Last Cal. H-lkoz

S0, ROTAMETER CALIBRATION

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

Barometric Pressure 30,18

o Hg

Temperature !

By:C@D LJ. Date: 515~ 500D By:(’%@

SN : 311325

o

T4 T

RLUN # 50 CCMINUTE 100 CCAMINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME | DIGICAL VOLUME
1 554 J18:% 13.0
2 =N 11%.9 113. 2
3 £5.3 NYE 173
4 5613 “Cf'O I‘be
6 =N 1187 193 4
7 55,2 14.9 1730
8 55,2 3.7 )32
9 55,2 11%.9 113:.%
10 8.3 113.9 1131
AVERAGE S, = (g cc/min 13 .81 comin kY |§ eo/min
SETTING cc/min
0 &

50 55,3

100 Ng .4

150 [ 1M3.2

Rotometer setting for 100

100 CC / MINUTE =

Ble-D

ce/minute based on regression with this data.




 Rotameter

S02 Rotameter

05/15/03
200
180 |
100
501
0L |
0 50 100 150
$02 ppm
Regression Qutput:
Constant -0.64
Std Err of Y Est 2 7538155348
R Sguared 0.9991086335
No. of Observations 4
Degrees of Freedom 2

X Coefficient(s)
std Err of Coef.

1.1662
0.0246308749

200



TRACER GAS TRAIN RESPONSE TIME

DATE: S-15-20038

Elapsed Time SO» SO, S0,
Conc. {v.) Conc. {v.) Conc. (v.)
00 sec , 5Q0 S50} » SO0
15 AN (304 o1l
30 sl b ECIS ' 1‘3[8
45 s 150 SZ
60 0 , 000 009
75 049 , 050 OSSO
o0 v O3 03] L0577
105 .01 D15 o2
120 L D20 V018 O
135 9053 10!) 010
150 ,008% 005 LOUS
165 oo H . 002 Yy
180 0D | s 00 | 00 ]
initial Response /1 o 1D
95 % Response joL 104 oY
Flow Rate 1.8 LS =1
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO. CO; CO; 0, 0, 02 CcO cO CO
Time Conc. (v.) | Conc. {v.) | Cong. (v.) | Conc. (v.) | Conc. (v.) | Conc. {v.) | Conc. {v.) { Conc. (v.) Cone. (v.)
o0sec | 4O | HIL | 495 | 500 | .S Sol |vSou |.44% |, 449
% 4o .99z |. 493 [.528 | Sec [.$60 L 13C 225 | 229
3 |azo | .32 1.320 |\70] }.70% o] 1.os9 | L obo | 055
% 4o 1,30 1140 [MG6 |.NS | 78O oY | .oi9 | .o
o os |.08S | .085 [.g13 | €22 |15 009 | .003 | .009
7% o0 | o4l | 042 (.92 €27 %28 | .WOp) | w007 | U2
80 |,0n |.OL U lezo |81 1,830 | 00 | 000 OO
105 |,0/0 | c0tQ |- 01}
20 | ,00%_| ,00% |: 003
135 500(’{ ..OOS sw{
150 | oo | 00 | DOA
165 |, ooy | .o0f | .00
180 | Q0O | «06
rema ] 14 = 14 e K %4 % I 3
%2 Tgc | g | 85 |55 | §5 |55 | 4O 4o | 4o
Fov )5 | s |15 |15 s 115 | (5|15 |15




ORSAT ANALYSIS DATA SHEET

DATE : 5715-03

Gas 1 2 3 AVE CONC TANKID
Co: | © o O & N o4 LT Ac-2-A
0 O O O gZ') NZ

o1 © Q o @ Na

o | L | 2 | bz | LT LI |ee-1223
% 63 | b | A | 23] biS

co | 2.0 7.0 2.0 2.0 lag

CO: | jzod | vz | /24 | 1M 2.y leer13
O: |-12g n<s | 12s |15 | 1S

Ol K50 | 5o 50 | §.0 5.0

o | 952, | 22 | LB | 203 | 7123 |[€5590Y
Q: | 2.1 A 2060 | 2.0 | 2o

Ol L | Bl | &G Q.l | b

CO; -

O:

CO




CQ, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

10/]3/03

Date:
Analyzer: Make: RORIBA - . _PIR 2000 SN: _ 407069
Calibration by: \ ﬁ,é@éw T
Cal Gas Flow: _1.5 SCFH = Measured by: Rotameter
ap 20.2Y Instrument ID;_PRINCO
Temp: 7 = Instrument ID:__TR
Cylinders:
1. # OLLZTF\C, ZWH Concentration: 00. 00 % CO,Cyl Press: igb PSI
Certified by: P(! Q L UDE Date: h‘)?h: 2007
2. # CL, ~-2V3 0 Concentration: f 2% % O, Cyl. Press.. / 02 S PSI
Certified by: AR LM ITDE Date: (1312 -0
3. # 0,&55‘?Di~!~ Concenration: QJQ.E) %% €O, Cyl. Press.. b2 O pst
Certified by: ALR U@J}\—DE Date: (2&“ E{:l-OO
4. # C/C,"“‘Zﬂz) ] Concentration: o sQJQ., % CO,Cyl Press.:! L3O PSI
Certified by: AR L) QU TSE Date: O =12 -0
Analyzer: Calibrated Range: 0-25.0 % Qutput:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. % EXPECTED ACTUAL ADJ.
# # co2 METER DVM METER DV METER DVM
.00 [o0.0 | 000 | 00 .00 00.0 | 000
T T 1040 | 406 | A9 | 50.0 | 200 Y9l 1496
51312093 [9A | .2 25,1 | .95
T oAl | 249 199 | LS A5 )
5T o0 | 00.0_| . Co0 |00 0| DO0
5= 2474




CO, Linear Regression Results:

Y=MX+B
Slope (M)..—: . OD@S’ 52}‘;

Y Intercept (B)= o4 00484

Correlation Coefficient(r) = \qqqq 5L
= .,CEQ%C{% { 'Z,,

7

—~

—

0.6

0.5

-

BT

L

6.1

0 .2.5 5 1.5 10 12.5 15 11.5 20 225

EPA Span Value = + 2.0% of 25% CO, = + .5%
Cal Volis = Cal Voit Conc - Std Conc = Conc Diff = = A%

mon  gs| 21275 . 2023 - .0f5 - NE®
v 75| 215, ZT- 055 -89




coz COUNTRY STOVES - 8210

:
W 3 S P — S — S _— —_— _ S —_— —— - —
2 |- ‘
1 -
w l
&
o |
o ™
LL.
= |
S l
A - | ‘
2 \
RUN 1 RUN 2 RUN 3 RUN 4 ‘
40713103 10/14/03 10/15/03  10/16/03 ‘
PRE & POST AUDITS
L e ]
5 ——_ - —
2 -
1 —
L
O
Z
w
T ool g—m B R DR S
i .
[=)
S ; }»
22—
3 S S T T R HEN IV EE R R S ]
RUN 1 RUN 2 RUN3 RUN 4
10/13/03  10/14/03  10/15/03 10/16/03
L PRE & POST AUDITS
- S —_— - - A




MULTIPOINT CALIERATION REPCRT FORM

Date: /O/fg //A}/)

O, ANALYZER

Analyzer: Make TELEDYNE — Model: _320A SN: 37400
Calibration by: Do Ja.mémffféﬁ;ﬁﬁfgﬁm
Cal Gas Flow: _1.3 SCFH - Measured by: Rotameter
gp 20 24 Instrument [D:_ PRINCO
Temp: 1 g Instrument ID:_TR
Cylinders:
1. # 0“‘"27?4@ Z“A Concentratiorn: OC.CD % O Cyl. Press.: L}gD PSI
Certified by: A‘ |2 B CD)\/I'-[DE: Date: (:_)2 -10- OZ
2. # C(‘;Blé\ Concentration: !26—0 % O, Cyl. Press. /’ OLQ - PSI
Certiﬁéd by: ﬁ‘i" Q LG {DE Date: {25” \2-03
3. # CC‘; 555} Q"*I-' Concentration: QJ 10 %, O, Cyl Press. (p2 0 PS1
Certified by: Are Ul QLT Date:_ (07— ‘—L ~00
4, # C,C,"IQQ?)I Concentration: (OM o O, Cyl. Press. /QQO PSI
Certified by: {'\& R LIQM NS Date: 03 - 12-02
Analyzer: Calibrated Range: 0-25.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CY1L.. % EXPECTED ACTUAL ADJ.
# # 02 METER DVM METER DVM METER DVM
1T D.c0_| 00.0 | 000 00 O ol | 0001 200
2|’ !250 755 500 /255 | 102 | 1480 DO
131910 | 200 | % 12110 Y4
Tt T 05 | 45 | 950 | £AS 251
T T 000 | o0 000 1000 | 000

i

@

]2 496




O, Linear Regression Results:

glgpﬁ’;‘i - 0000054

Y Intercept (B) = _ 04007} A
99949183

999499 Lk

Correlation Coefficient(r)

= _8

0.9

0.8

0.7

0.6

0.5

0.4

It
/

0.1

O(L' 2.5 5 1.5 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%

mon  gqly 21150, 2110 - 1050 700
N s 250 _ (5,275 (.25 - 025 - .100




G

% DIFFERENCE

-2

-3

% DIFFERENCE
a

-

2

-3

B

02 COUNTRY STOVES - 5210

|
|
|
|
|
|

N
)
|
\\

|

] ,)K_‘A_J_._L*J_gl__ lg_l_,gt_,J_._E_*J_gl__l; N N I N _1__L__J—J

RUN1 RUN2 RUN3  RUN4
10/13/03  10114/03 10/15/03 10116/03
PRE & POST AUDITS ) J
— p— tg_*_i_i_i_f_i_i_ij
]
- - w—®_ -
g w8 D

10/13/03

- — SR EEVN RS RO P SR [P S D BN B B S—————— J
RUN 1 RUN 2 RUN 3 RUN 4

10/14/03 10M5/03 1016/03
PRE & POST AUDITS




€O ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: /0//3/&?3

Analyzer: Make: HORIBA ‘ Model: _PIR 2000 SN: 4080035
Calibration by: AY8= of o G
Cal Gas Flow: _1.5 SCFH © Measured by: Rotameter
ap 0. DM Instrument ID;_PRINCO
Temp: 1= Instrument ID:_TR
Cylinders:
1. # 0!”2,7%0, Q"A Concentration: OQ Q0 o CO Cyl. Press. ﬁéi!) PSI
Certified by: A \ L L?@U\ oG Date: OQ—'? O-04.
(L2 on_ 9.0 ¢ 025
2. # 1S Concentration: : %  CO Cyl. Press.: PSI
Cortificd by. AL R 11 QLY TN Date: ()21 -0
3. # &5 5q OLL Concentration: gCoO ¢, L0 Cyl. Press.: __;@?;Q_,__PSI
Certified by: Ry R L QL I DE Date:_ 02~ -0
4, # L - l 1'7 =3 Concentration: l O[ A o,  CO Cyl. Press. / GQQ PSI
Certified by:_ P18 LI QUITDE. Date: 02-12,-03
Analyzer:  Calibrated Range: 0-10.0 % QOutput:_0-1.0 V.
Flow: _1.5 SCFH - Measured by: Rotameter
Calibration Resuits
Point [CYL. % EXPECTED ACTUAL ADJ.
# # cO METER VM METER DV METER DVM
T 500 | 00.0 | 000 | 000 | L0 20.0| . OO0
T2 00 | 502 | 502 | 50 | .S06 5D | 504
513 | 2.40 | 20O | 3D | 856 e?g_'L
A9y | 14% | 198 9.6 | . 196
5 1| 0.00 | 000 | 00C]| 00.0 , 000
5= 5019




CO Linear Regression Results:

Y = MX +B
Stope (M) = —~ oo 11398
IS0

Correlation Coefficient(r) = vq 19 9 Os?j [
L= 3999 %L o

Y Intercept (B) =

0.9

0.8

¢.7

0.6

0.5

0.4

0.3

0.2

0.1

00 1 2 3 4 5 6 7 8 9

EPA Span Value = £ 7 0% of 10% CO = 2%
Cal Volis = Cal Volt Conc - Std Conc = 4+ Conc Diff = £ A%

Mot 9o, 3SL . Rbd <7090 _= 400
vor- “iQiﬁ = !‘C”'p - \‘qg =W\O'2,O =-1 Z.OQ

i

VOLTS




% DIFFERENCE
o

CO COUNTRY STOVES - 5210

-1 = l
2 | {
RUN 1 RUN 2 RUN 3 RUN 4
10/M13/03  10/14/03 10/15/03  10/16/03
L PRE & POST AUDITS
2 —
w ' [
[&]
-
ld:J B - B
| r
Q
= 4
|
-2
il
o 3 4,J_PI_U_L_J__|__x_¥L_J___|__L_J__|_4_L74_#_L_:_J__x__x_J
RUN 1 RUN 2 RUN 3 RUN 4
10/13/03 10/14/03 10/15/03 10/16/03
PRE & POST AUDITS



=N SO, ANALYZER
e MULTIPOINT CALIBRATION REPORT FORM

Date: /’O/}J“‘J’/’ j= I

Analyzer: Make: HORIBA Model: PIR 2000 SN: _ 403019 |
. Calibration by: D Yoot ,(3‘“7’/ iy e |
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter |
BP: %fff;&.__f Instrument ID:_PRINCO
Temp: ’?5 Instrument [D:_TR
Cylinders:
1. # m ch, /; H Concentration: o0 (XD % SO0,Cyl Press: iigif} PSI
Certified by: QIP UCQ\L”)L Date:O:Z:QO’OQz
2. # C/QKQQJ %""“ Concentration: f L % S0, Cyl. Press. g@ PSI
Cortified by:_ PR LIQILV T Date: 01 “29 -0
3. # ALMO NG Concentration: 1190 % SO, Cyl Press.. g o0 psi

Certified by: JCDTT X rji’“ ALY D"ﬁﬁi Date: 05"5'Cf'/)
4, # PY[/MO 5 Q_,ng 500 % SO, Cyl. Press.:

Concentration: [ f O PSI

Certified by: (0T Sppct ALY | GRS Date: (OS5 - 152517
Analyzer: Calibrated Range:_0-2500 PPM Qutput:_0-1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL PPM EXPECTED ACTUAL ADJ.
# # S02 METER DVM METER DV METER DVM
T .00 | 000 | 000 | 005 | 003 20.0 | 000
111200 | Sl | Sl | 530 | 520 | Sl b | Sl
313117290 | 90% 1 O% )2 7
T mp, L A02 |20l | 02| 204
ST 000 | to0 | 000 | 000 | 000

= [4¢. 002




SO, Linear Regression Results:

Y =MX+B )
Siope (M) = =\ boo%EHS J
' Y Intercept (B)=__* 000 JdO7.0 B
Correlation Coefficient(r) = 9 Q949 ENY
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| fﬁ

500 WEAVER PARK RD,LONGMONT,CO 80501

CERTIFICATE OF ANALYSES Interforence- Free Muita-@ommonem EPA mewl @as

Phens: acs.m..woa ) Fax. 303- m-ms il
;" i b ? o

Customer
ENERGY & ENV MEASUR&MENT

C/0 ED WADINGTON
3730 N, PELLEGRING DR.
TUCSON, AZ 95749

NNR&W@AL INFORMATION

Aasay Laboratory

Project Na.: QMM@W! ﬂw-siﬁ
. : . PO, Nt VERBAL:,
SCOTT SPECIALTY GASES . ) PR

EOC WEAVER PARK RD I
LONGMONT,CO 80501 ~~ °

. Thie certification was performad according to EPA Trae

Procadure £#G1; Seotember, 1993,
¢ Cylinder Niimber: ALMOB2285
:i Cylinder Ptessurs’“' 1996 PSIG
cdmpomsrq'r
SULFUK DIOXIDE ®
NI’I’RQGEN

i

" ‘Anatytice) -ceuvnv le Incluslve of usus

,, . ‘Praduct wﬂiﬂod g4/ V% anaiytlos socursey ls directly weceeble 0 MIST etendarde,

9, 5
nst Wmﬁ eyiinder prmauw is below 160 pelg.
| known errer sourses which et jeast Inelutie pree

aabllity Protocei For Assey & Certiflegtion of Galaeus {:allbrmon smndws' A

Certification Date: 4/21/87 o
CERTIFIED
CONCENTRATION
508 PPM
BALANCE

lglon of the mareursment prédosune. ; M TR

per EPA puldsnce deted 7i34/99 bR

"5 Thilm ﬂvo{écut hab besn cerililed using esrrected NIBT $G3 standard veluas,

AEFERENCE STANDARD L
TYPE/BRM NO, EXPIRATION DATE CYLINDER NUMBER CONCENTRATION CQMMNE“T U
;(ﬂmw 1861 J,.,!,,}%i 9/27/80 ALMO5IE0S 466.6 PP . .- BOamM2 ‘i
P T o
NS TRUMENTATION S
JNSTHUMEWJ‘MODELISEHIALS LAST DATE CALIBRATED .
an swtﬁmlﬁzzofAABQMZE'l 03/20/97
ﬂNALYZER READINGS
b . et g (Z=Zerc Gas R=Reference Gas T =Test Gas
i . F’imt 'h'ild Analysls Second Tried Anafysis
o "J'A N
SULFUR DIOXIBE @
Dete: mam,, Rasponss Urdt: PPR Dexe: GAIA1/8F  Response Unit: PP
Teesemar Smreaarrz Treses? 21004261  Riesfn2e  TiwB06.88
fo | b ugnsrs 0 Bhetsaes 722008.88 A2« 408.63 22=19.8088 T3eB0B.7H
) |20 1.0428 % ?é-nm 75 MImdeB.e9 23008345  TIaB0E74  RIw466.60
BaB.8 ] Ay, Coaverirafiont HUR.8 (]




502 concentration analysis

T 05/14/03

L vmfstd) 1.500
mef 1 dscif= 1.500

Ha 29.98

. DH 0.12
ternp 66 529 ppm = 510

mi BA ++ 178
. Normality 0.0101 Runi 510
o Run 2 498
Run3 507

 Tank 1.D.# ALMO52285

avg.



8832 DICE ROAD, SANTA FE SPRINGS, CALIFORNIA 90670 (562) 945-1383

Th

CERTIFICATE of ANN_YS

EPA Protocei Gases

i. Mumper: Gyl Prassure:”® Lot Number:
( 182184 ) 2000PSIG §FS34489 1
sesay Date: Expiration Date: Document Number: 1250 ppm
01/28101 01/29/04 7638112 Balance
- stomer: P.O. Number: ltem Number: %
L PLIQUIDE - LOKKEE :

| DOMA, WA o N . .

Mure Is vaha onl to 150 psig

GMIS

12102104

LOmp 38l
+ 10 ppm  Suffur Dioxide Nltrogen CC 62136 159-028

huan Tran

| pufacturer.

Model Number:

Serial Numker: 56674503
| 'R Last Calibrated:. o201
| alytical Principle: NDIR

ANALYSIS SUMMARY

01W 01122/01 o1;zﬂ"“o‘1‘§mf Dloxlde
sieiTriad A iTriad 2 ETriad”
i) 0 0
153 153 153
127 128 128
1278 1288 1288

SALID VALID FEAALID
MEAN ANALYTICAL RESULT

O1720/0




Gases

500 WEAVER PARK RD,LONGMONT,CO BOG0I

Phone; 103-442-4700  Faw; 303-772-7673

CERTIEICATE OF ANALYSIS: EPA PROTOCOL GAS

Hssay Laboratory

Project No.: 08-34135-002

Cugtomer
p P.0O. No.: YERBAL

ENERGY & ENV MEASUREMENT

SCOTT SPECIALTY GASES
500 WEAVER PARK RD

C/0 ED WADINGTON
LONGMONT,CO 80501

3730 N. PELLEGRING DAR.
TUCSON.AZ 85749

ANALYTICAL INFORMATION

This certification wae performed eccording to EPA Tracaabllity
Srogedure #G1; September, 1993,

Brotocol For Assay & Certificstion of Geeeous Calibration Stenderde;

Cylinder Number: ALMO49127 Certiflcation Date: 4121197 Exp. Date:  4/21/2000
Cvlinder Pressure®®®: 1 880 PSIG
CERTIFIED ¢
COMPONENT CONCENTRATION ANALYTICAL ACCURALCY®®
SULEUR DIOXIDE *® 1,770 PPM 4/ 1% NIST TRACEABLE
NITROGEN BALANCE

se¢ Bg not Wse when eyindsr preaaurs e below 150 pelg.
" 28 anatvticel zccurscy is inclusive of ususl kagwn eiror seurcas which at leest include precision of the measurement procesnes.

Product certifisd a8 + /- 1% enslyticel sceuracy is dirscily trecesble to NIST stenderds.

" & Trig Protoce! has been certifled using cosrecied NIST §02 standard valuss, per EPA puldence deted 7124/98 snd will not comsiete with uncarsctad Protocols.

REFERENCE STANDARD
TYPE/SAM NOC. EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT,
NTAM-R-1696 7103198 ALMOS7797 3131, PPM SULFUR DIDXIDE
INSTRUMENTATION
ANALYTICAL PRINCIPLE

(NS TRUMENT/MODEL/SERIALS
FTIR Byeterm/B220/AAES400261

' ANALYZER READINGS

LAST DATE CALIBRATED

et e s e et

63/20/97

Boott Bnhanced FYIR

[a Ll U IR, La L SUSUL L)

(Z=Zaro Gas

Firet Tried Aneiyels

SULFUR DIOXIDE ©

A =Reference Gas T =Tost Gas
Sscond Triad Anslyeis

r = Correlation Coefficient)
Celibretion Curve

Dato: 04/94/87  Reaponse Unk: PPAE Date: 04/25/97  Responee Unit: PPRE Concentrpiione A + Bx + CuZ ¢ Bal + Eud
Y= 0,720 Ri=3127.7 Ti= {17879 Zi=0.4020 Ri=3126.8 Ti=1770.2 ra0.598980 1308 '
R2w3139.7 22248770 T2e 1788.9 RZw~3122.3 ZZ2=8.6640 T2=1789.3 Constens: A= 000000
1348770 . TI=i1704.% RI=3133.7 23=4.89410 Tia1770.9 RI=3134.9 Be1.00000 ©w 0.00008
Ao, Conopmmeahion; 1788, PP Bvg. Concantrailon: 170, PP B=0.00000 = (.00008
& ot b
i‘ '
LA
FLA —
Bpecisl Notes: §
DEVON VONFELDT

g B i Sl




T Vm(std) 1.500
mcf 1

Hg 29.98

DH 0.12

temp 66

ml BA ++ 617
Normality 0.6101

Tank L.D.# ALMOA48127

502 concentration analysis

529

056/14/03

dscf=

ppm =

Runt
Run?2

Run3

avg.

1.500

1767

1787
1764

1767




- ANALYTICAL CONTROL LABORATORY ANALYSIS
E 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 specifications for this product.
The following are the actual analytical results obtained:

L TESTS ACTUAL ANALYSIS
I : Agsay 99.9%
. Color 5 APHA
Description . ‘ Clear, Colorless Liquid
_ / _ Free Halogens : Pass Test
' Identification Pass Test
Fluorescence Background (as Quinine Sulfate) Not more than 1 ppb
Certified for EPA Test #1625 Pass Test
Pesticide Residue Analysis (as Heptachlor Epoxide) Not more than 10ng/i
Density (g/ml) at 250C : 1.317.
Optical Absorbance At 254 nm ‘ . 0.002
At 240 nm 0.10
At 233 nm _ 0.54
i Refractive Index at 259C 1.4209
Residue after Evaporation 0.4 ppm
Titratable Acid ' 0.00004 Meq/g.
Preservative (Amylene) 64 ppm
Water (H20) ‘ 0.008%
" Chemical Division é%/‘m g ,ﬁa&
v Fisher Far :.iﬂlgnle 07410 Approved By:
201-796-7100 Edgar E Hess

/ Scientific
SGI. mtif Q.C. Laboratory Manager




ANALYTICAL CONTROL LABORATORY ANALYSIS
ACETONE - OPTIMA L

T

Catalog No. A929 June 4, 2002

Lot No. 023283

This is to certify that this Iot was tested and found to comply with the specifications for this product.
The following are the actual analytical results obtained: ‘

TESTS ' ACTUAL ANALYSIS
Assay 99.6%
.Color 5 APHA
Description Clear, Colorless Liquid
Identification : Pass Test
Fluorescence Background (as Quinine Sulfate) Not More Than 1 ppb
Pesticide Residue Analysis Not More Than 10 ng/L

(As Heptachlor Epoxide) ) -
Substances Reducing Permanganate Pags Test
Solubility in Water Pass Test
Aldehyde (as HCHO) 0.0005%
Density (z/ml) @ 25 Degrees C 0.7849
Methanol (CH30H) 0.03%
Isopropyl Alcohol ((CH3)2CHOH) ) 0.01%
Optical Absorbance At 400 - 350 nm ' 0.001

At 350 nm 0.004
At 340 nm 0.05

: At 330 nm 0.67
Refractive Index at 25°C 1.3566
Residue after Evaporation 0.4 ppm
Titratable Acid 0.0003 Meq/g
Titratable Base <0.0001 Meq/g
Water (H20) 0.3%

Approved By: /[%‘f @M

Robert Dowd
(.C. Laboratory Manager

Chermnical Division

[
FQSheF 1 Reagent Lane
Fair Lawn, N.1. 07410

@2 ]
sgi@%i’!ﬁﬁ@ " 201-796-7100




KE iTH L EY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohio 44139

(440) 248-0400

Telefax: (440) 248-6168

alibration

Certificate of C

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.

%Ma%. Loz

James A. Crane
Metrology Services

PA-214 Rev. E







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 calcnlated in a step by siep fashion. In many cases, the
equations used to calculate 2 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 A (in. HyO), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these paramefers 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
ransferred 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 iransferred 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
cach 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
Joading/dscf is calculated in equation 4.

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

P. & 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 Qualify Assurance Manual.

P10 The uncorrected moisture meter readings are corrected for pin insulation znd 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. i The moisture meter readings ar¢ corrected as discussed above,



P12 The gas concentrations shown for each gas monitored (COy, 04, CO and 8Cy) are

determined by converting the analyzer's voltage output recorded on B. 12 to the concentration
shown using the analyzer's current calibration curve. The S0; 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

o, moisture in the extracted flue gas siream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3} and
the % meisture 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 ihe data on Tables 3-5 on the computer

printouts:

Dry Gas Volume (siandard}:

vm*lv.ﬁs*mcf*(}?mﬁﬂi)
13.6

Vingsid) = T

Volume of Water:

Vaelua) = (0.04707 )Yl F2O)

Moisture Content:

Bm=( Vv }*100
Vw""’Vm(std)

Dry Burn Rate:

Br= Wm-(wvvt*%}bo)]*_@g
2.2046 8



Where:

Carbon Balance (Ng):

_ KsNc
Ni=
(YCO:2 + YCO + YHC)
Stack Flow Rate (Qggq):
Qu = KaNBr
Particulate Concentration (Cg):
o, = M=
Vm(std)
Particulate Emission Rate (E}:
E = Cstd
Proportional Rate Variation (Pr):
W .
Pr= 0 Si* Vii(sia) ¥100

102:;1 [Si ¥ Vmi(std}]

Br= dry wood burn rate, kg/hr.
Bws= Water vapor in the gas stream, proportion by volume.
cg = Conceniration 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 crifice meter

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

Ky= 1.0 Ib/1b (English)
1000 g/kg (metric)
K4= 0.02406 dsm3/g-mole(metric)

384.8 dscf/lb-mole (English)




Tm =
Tstd =
Vm =

Vm(std) =

Vw(std) =

Yco2 =

YHC =

13.6=

60

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor,

Gram atoms of carbon/gram of dry fuel (1b/1b), equal to 0.0425.
Total dry moles of exhaust gas/Kg of dry weoed burned.

Percent of proportional sampling rate.

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

Concentration measured at the SOy analyzer for the "t 5 minute
interval, ppan.

Concentration measured at the 50 analyzer for the first 5 minuie
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, dom (det).

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

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

Wet wood weight.

Dry gas meter cal jbration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of COy {dry).
Assumed mole fraction of HC {dry);
=0,0088 for catalytic woodheaters
=0.0132 for noncatalytic woodheaters
~0.0080 for pellet fired woodheaters
Total sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.



MSH PARTICULATE SAMPLING TRAIN

I.

Probe

3/8" seamiess SS-20" long. Outlet end of probe is attached to a S 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 58 filter support with gasket.

Filters

3% or 4" fiber glass (#25 glass) manufactured by Schleicher and Schueil.
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 1o 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 0-599.999 cu fi £1.0%

Temperatures are monitored using two type K thermaocouples.






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
(rains and a diagram of each major train.

LoKee Testing Laboratory uses EPA MSH for the particulate sampling procedure and collects the
required data so that efficiency of & unit can be calculated using the Oregon Method.

TEST FACILITY AND woOD HEATER EQUIPMENT LIST

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

size of the stove's flue collar, &.2.; 6" flue pipe is used with a &" flue coltar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at ihe flue collar with three sheet

metal screws. All sampling ports are sized for the sampling probes and sealed using washers.

2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the

stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO- injection loop port
is sealed with high temperature silicone sealant.
3. Liguid 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
Medel: platform: DS-014/SN 4479 readout: Wi-110/SN 016409

Type: Electronic
Range: 0-1000 Tb.



Capacity: 1008 Ib.
Resolution: 0.1 1b.
Accuracy: 10.1%

Fuel Balance Scale

LoKee uses the platform scale listed above io weigh the fuel charges.

Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.

Moisture Meter

LoKee has two moisture meiers which it uses to determine wood moisturs lavels.

The primary meler is:

Manufacturer: Delmborst Instrument Co.

Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: +0.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% +0.5%
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 moisiure meler:

Manufacturer: Delmhorst Instrument Co.
Model: G-308N/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: +0.1% moisture
Accuracy: Moisture Content Accuracy
6-12% +0.5%
12-20% +1.0%

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

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



Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then correcied 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
oF 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 2 manually operated selector
gwitch that allows 24 channels o be monitored with the same readout. The thermocouples are
agtached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperalure are sealed at the point of entry with scalant.

10. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: +0.001" water {readability}
11. Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN § 222D

Range: 0-400 FPM

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

12. Humidity Gauge

Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: +1 °F
Aceuracy: +1 °F

13, Barometer
Manufacturer: Prince Instruments, In¢,
fiodel: HNOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.061" Heg
Accuracy. 40.01" when calibrated and installed as per the

manufacturer's written opesating instructions.

Equation 6.3.12 of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Sioves” and equation #1 are programmed info 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 fo set the flow rate through the dry gas meter at § minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the foliowing data is recorded on
Data Sheet #2 (Meter Box Data Sheet): iemperature (°F) at the SO; injection rotameier (Tt), pressure
(inches HyO) at the 809 injection rotameter (Pr), SO7 injection rate (ec/min}, barometric pressure (BF}
(inches Hg), stack gas SOy concentration (ppm SO2), sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscfy and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.
CEM MONITORS

1. Calibration (Gases

A O =

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 prabe
Glass 4" MSH filter and holder in a heated box
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4 1000 ml glass impingers
Glass 4" M5H filter and holder
Indicating silica gel

Type K thermocouple 1o moaitor exit gas temperature
Thomas pump

Filiers

The filters used are the same as EPA BSH filters.

Manifold and Exhaust

The gas stream 18 delivered to each analyzer through 2 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 S8 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 2 NDIR and is operated in exactly the same manner as the CO

analyzer. The range of the CO» analyzer is 0-25.0% COs.

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.

7. 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 m] of water-

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

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

6.  Turn cn the pump and perform a feak 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 releaso the plug from the probe Lo prevent any buck flushing.

8. Tuen off the pump.




16.
1L
12,
13.
14.
15,
16.
17.
i8.

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.

Discennect 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 ali other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

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

Insert the probe in the stack.

Close the bypass valve on the pumps.

Approximately 15-20 minutes before the actual start of the test, turn on the pump and

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

Operation During Testing

1.

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.

Make any necessary adjustments.

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

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).
b. Record the combustion gas (CO2, O2 and CO) analyzer data and the 50,
analyzer data on Data Sheet #12,

c. Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

1.

oo W W

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

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the piug from ihe end of the probe fo prevent any back flushing.

Turn off the pump.



w oo o

Ii.
12.
13.
14.

15.

16.
17.

Open the bypass valve on the pump.

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

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

Waii until the zero gas has completely flushed the train and a siable reading is obtained
from each analyzer.

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

Turn off the zere 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 10 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 2ll other pertinent
information on Data Sheets #13.

Turn off the span gas at the cylinder.

Disconnect the probe from the zerofspan gas delivery line.

Determination of the Combustion Gas Train's Response Time

1.

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

Leak check the combustion gas (CEM) analyzer train.

a.

b. Zero the CO analyzer using ambient air.

c. Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

€. Sample flue gas until a stable reading is obtained.

f Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

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

k. Continue observing the stop watch and DVM. Record the time when the

analyzer's outpul 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 zere 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 ihe responses an
the appropriate calibration forms.

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

Calculate the + concentration difference and the aciual percent difference as follows
using the zero and span gas values obtained in #2 above. All calculations are 1o be based

upon the actual gas concentrations involved.

+ Concentration Difference = Actual Cone (%) - Std Cone (%e)

Zero Y% 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 ppmy} , 100
Full Scale Value (% or ppm)

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

TRACER GAS (S07) EQUIPMENT

1. SO Injection Probe

A cireul

ar SS toop about 4" in diameter is positioned in the center of the stack. The loop exiends

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 conirol mechanism which is set €0 the calibrated flow.

3. Temperature

The tem

perature at the injection rotameter is measured with atype K thermocouple.

4, Injection Gas
Pure 509, 99.999% pure, released from the cylinder through a S5 regulator and shut off valve.




10.

L.

TRACE

A,

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/g" 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 tubs

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 MSH 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 S0y at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on 2 DVM which is
converted to ppm using the manufacturer's calibration curves.

Flow Control
Flow through the tracer £as sampling train is controlled by a 85 flowmeter.

R GAS TRAIN OPERATING INSTRUCTIONS

Pretest Preparation and Checks and Audit Procedures

1. Clean the probe with 2 brush. After cleaning, seal the end of the probe.
Note: Do Not Use Acetone Or Other Organic Solvents Te Clean The Probe

Immediately Prior To Running A Test Or Conducting A Leak Check.

2. Turn on the tube furnace in order to insure thai the unit is at the correct operaiing
temperature (1425 °F) at the start of the fest,

3. Remove all water and clean the impingers.

4. Change the filter.




5. Tura on the pump.

6. Perform & leak check on the entire tracer gas irain. This is done by placing the 80y
exhaust line in water. A successful leak cheek is accomplished when no bubbles are
detected.

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

g. Turn off the pump.

S. Bypass the pump.

10. Cornect the probe to the zero/span delivery gas line.

L1, Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO, analyzer is 1.5 SCFH

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

13. Record the zero gas reading. Record the 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 oa the pump.

23, Approximately 13 t0 20 minutes before the actual start of the test, turn on the 507
injection train and the pump for the tracer gas train.

Operation

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

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

3. Using the rotameter’s current calibration, adjust the SOy flow rate to the calibrated level.

4, Turn on the pump in the tracer gas train. Adjust the flow rate through the 50y analyzer

so that it remains at 1.3 SCFH,



Monitor the SO concentrations in the stack and stack gas flow rates in order to

establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 3 minutes thereafter, record the SO analyzer output in
volts and the stack gas 8Oy concentration in order to calculate the stack gas flow raie
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 pressuré

on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.

R R

10.
11.
12.
13.
14,

15.

16.
17.

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

Plug the end of the probe.

Perform a leak check.

Siowly remove the plug from the end of the probe io prevent any pack flushing.

Turn off the pump.

Bypass the pump.

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

Connect the zero/span gas delivery line o 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 8O analyzer's DVM eutput on Data Shest #15.
Turn off zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zere 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.
nsert the probe in the stack which contains fiue gas and SOy concentrations in the

ranges normally encountered during wood stove testing.

il



4. Sample flue gas with 507 concentrations until a stabie reading is obtained. It is best to

determine the tracer gas train’s response time during the "charcoal phase" of a test burn

s0 that the SO concentrations are as stable as possible.

5. Remove the probe from the stack, noting the exact 50, concentration as measured by
the DVM and starting a stop watch at {he exact time of removal.

6. Observe the stop watch and DVM. Record the length of time to the initial response, L.¢.,
when the SO~ levels begin to decline.

7. Continue observing the stop waich and DVM. Record the time when the 80 analyzer's
output equals zere (0.000 v.).

8. Repeat steps 3-7 two 0r three times to verify resulis.

E. Calibration and Audit Procedures for the Tracer Gas (SO5) Analyzer
1. Calibrate by presenting zero and span gases §0 the analyzer at the probe and through the

entire sampling train. Record the responses on the approgpriate calibration form.
2. fmmediately prior to and after each test run, present the zere and span gases o the
analyzer through the entire sampling train as is discussed in Sections A and C. Record

the analyzer's response on Data Sheet #15.
3. Calculate the + conceniration 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 Cone (%) - Std Conc (%)

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

Zero % Difference =

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

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (MSH) to determine whether the audits are accepiable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS

A. Operate the thermocouple readout selector switch and record the temperaturc for each

{hermocouple. All the temperature in the test facility should be approximately the same. Repair

35 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 ¢ thermocouple readout #23. Check the
seadout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour befors the actual test start record stove temperatures (thermocouple readout #s4,5,6,
7 and 8), firebox (readout #9), post catalytic combustor of secondary burn chamber (readout #10),
and room terperature (readout #11). Record the temperatures every § 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 {0 use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #19.

Obtain kindling by finely splitting pieces that otherwise cannol be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 X 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams Of rotten
areas.

The spacers shall measure 1% 5 x 1" (nominally). The spacers shall be free of knots, sap seams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A.

When cutting the test fuel, cut 2 representative picce of 2 x4 or 4 x 4 that is approximately 3 to
S-inches in length.

Take 2 moisture reading from the top, bottom and side of the picce. 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 picce on the balance.
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G. Calculate % moisture on a dried basis.
s moisture (dry basis) = 1 - oo weighty
wet weight
58 Calculate the density.
Density (g/ cc) = dried weight (g)
volume (ce)

BTU'S/LB DETERMINATION

A When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect 2
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.

I Set the stove's air draft control{(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

L 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 fest run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hour
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13.

If necessary, sometime during the last 15 minutes before the start of the test, open the door and
brake up all large pieces and then rake and level the pretest fuel in the stove. Al this tirne, level
the coal bed as necessary to accommedaie loading the fuel charge into the stove. Close the door,
Total time door can be open during the last 15 minutes is 1 minute. Ne 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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