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TEST SERIES INFORMATION

Unit name and model number: F600

Type of unit: Wood Heater
Manufacturer: Jotul U.S.A., Inc.
Address: 400 Riverside Steet
Portland, ME 04104
Contact: Roger Purington

Phone Number: 207-797-5912
Fax Number: 207-772-0523

Observers: None
Date Rev’d: 03/24/2003  Aged: 04/21-22/2003 Tested: 04/29-05/07/2003

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

applicable.
Test Location: 13235 Prairie Circle East
Sumner, WA 98390-7250
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.
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AGING DATA SHEET
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13235 Prarie CiRcLE EAST, SUMNER, WASHINGTON 98390
TeLEPHONE: 360-897-9685
WEBSITE: WWW.LOKEETL.COM

April 29, 2003

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

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

Jotul :
Model F 600

If you have any questions please feel free to call.

Sincerely,
Chip Wadington
Owner




L O K 13235 PRAIRIE CIRCLE EAST, SUMNER, WASHINGTON 98390
TeLEPHONE: 360-897-9685

April 29, 2003

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

On April 29, 2003 at 10:47 am PST, Irvin Keefer waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:

Jotul North America :
Model -F600

If you have any questions please feel free to call.

Sincerely,

Chip Wadingto
Owner



L OK 13235 PrAIRIE CIRCLE EAST, SUMNER, WASHINGTON 98390
TeLepHONE: 360-897-9685

May 8, 2003

Irvin Keefer

Office of Compliance, Manufacturing,
Energy, and Transportation Division (2223-A)
USEPA

401 M Street, SW.

Washington, D.C. 20460

Mr. Keefer

Here is a document for your records stating that all the test runs were not run on
consecutive workdays during the testing of the Jotul F600. This is due to a crack in the
back half filter housing that occurred when ice was loaded into the impinger bucket
shortly before test run #2 started. This took place after the system leak check earlier in
the day. The break was caught during the 5 minute to 10-minute period of the test when

the test meter system showed no vacuum during a large sample pull. The test was
immediately aborted. There was no sample to collect.

If you have any questions please feel free to call.

Thankyou

Chip Wadington




L O K 13235 PRAIRIE CIRCLE EAST, SUMNER, WASHINGTON 98390
TeLEPHONE: 360-897-9685

May 8, 2003

Irvin Keefer

Office of Compliance, Manufacturing,
Energy, and Transportation Division (2223-A)
USEPA

401 M Street, SW.

Washington, D.C. 20460

Mr. Keefer

Here is a document for your records stating that all the test runs were not run on
consecutive workdays during the testing of the Jotul F600. This is due to a crack in the
back half filter housing that occurred when ice was loaded into the impinger bucket
shortly before test run #2 started. This took place after the system leak check earlier in
the day. The break was caught during the 5 minute to 10-minute period of the test when
the test meter system showed no vacuum during a large sample pull. The test was
immediately aborted. There was no sample to collect.

If you have any questions please feel free to call.

Thankyou

Chip Wadington



L O K 13235 PrARIE CIRCLE EAST, SUMNER, WASHINGTON 98390
TELEPHONE: 360-897-9685

May 8, 2003

Irvin Keefer

Office of Compliance, Manufacturing,
Energy, and Transportation Division (2223-A)
USEPA

401 M Street, S.W.

Washington, D.C. 20460

Mr. Keefer

Here is a document for your records stating that all the test runs were not run on
consecutive workdays during the testing of the Jotul F600. This is due to a crack in the
back half filter housing that occurred when ice was loaded into the impinger bucket
shortly before test run #2 started. This took place after the system leak check earlier in
the day. The break was caught during the 5 minute to 10-minute period of the test when
the test meter system showed no vacuum during a large sample pull. The test was
immediately aborted. There was no sample to collect.

If you have any questions please feel free to call.

Thankyou

Chip Wadington
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer:
Model Identification:

-Stove Type-

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

Laboratory Name:
Laboratory Contact:
Telephone number:

JOTUL U.S.A,, INC
F600

2
LoKee Testing Laboratory

CHIP WADINGTON
360-897-9685

Test Dates: APR 29 THRU MAY 07, 2003
-Test Methods Used-
Method 28/Other: 28
Sampling Method: S5H
Burn Emission Heat Wid Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 4.08
3 0.96 4.80 11576
4 1.22 4.49 14711
1 1.86 2.81 22428
5 2.70 3.30 32557
6 1.1 4.84 13385
5
L 4
45 |-
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0.5 15 2 25
____Dry Bum Rate (kg/hr) i}
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COMPUTER INPUT DATA SHEET #1

Client: JOTUL USAH T
Address: 400 IQ/VLKS/D(_ ST, /P.0,Box | (&7
Lo PTLAND , ME 0404
207-7927- 6072

Phone: __ A00D-7971-59 12
Run No.: ____3 ___Date of Test: OQ /O ) ;O Burn Rate: . OL(A_O LJr il

Model No.: FLOO . ',Kﬁn?nv [Imin-1.26 [] fan
Stove Type: [ | Cat Eﬂon Cat [ Pellet [(J1.25-1.9 []max (linsert
v oy
Dry Gas Meter Y Factor:__! qqo " Post Leak Rate: Mcfm Time: )\LQ\S min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2) ;
Dry Gas Meter Volume: \ %-7 , G \-{ cf
(00.000) (Data Sheet #2) / v
T ¥ .
Stack Flow: (p ' L’ 3—3 dscfm A H: | (03 in. H,O
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Pl P
Maximum Vac.: D O Barometric Pressure: =0. Oq in. Hg
(0.0) (Data Sheet #2) _ (00.00) (Data Sheet #2) o
H2O Captured: ’ O ( 2 9
(00.0) (Data Sheet #3) 2
Front Half Catch % Of Total: 417/0 % Total Particulate Catch: / ‘ 7 / 93
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
o~
Flue Gas Moisture: {0- 4{) [ L%
(00.000) (Data Sheet #7)
e
Particulate Emission: 'QOQa gr/dscf
(0.0000) (Data Sheet #7) i
o
Relative Humidity: 5”( O %RH  Ambient Moisture: .30  “%H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8) -
Preburn Fuel Wh.: Hﬁ Ibs Coal Bed Wt.: }\I 5 4Ibs. Test Fuel Wt.:__/ g . & Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet#8) 1(00.0) (Data sheet #8)
Heat Output (EPA Default): [\, 6227 srum

(00,000.0) (Data Sheet #8)

; v e
Kindling Fuel % Moisture (wet): l?) C'\I "7 % Pretest Fuel % Moisture (wet): |q ' (5 q %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) _

Test Fuel % Moisture (dry): 2 . D2 % Test Fuel % Moisture (wet): , g ‘ , gq %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

.

Fuel Higher Heating Value (dry):  __ BTUIb.
(0000) (Data Sheet #11) -
Stack Static Pressure: . O 3—7 in. H,O
(+/-.000) (Data Sheet #12)
& . -
Average Ambient Temperature: g ' °F Stove Temperature Change: g S, o

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



TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 3

MODEL : F600 DATE: 01-May-03
et de de gk e ok ok ok ok ok ok kT ok ok ok ok ok o ok ok ok ke ek ke ke ok e ok b e ke ok ok o ok ok o o ok ok ok ke ok ok ok ke ok ke e ok

TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. Co COo2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) ( %) PPM

0 542.800 0.150 87 1,585 6.10 550
5 544.300 0.600 87 0.47 5.90 275
10 547.387 0.150 87 0.70 2.70 550
15 548.934 0.140 87 0.75 3.10 575
20 550.414 0.130 87 0.88 3.60 600
25 551,833 0.110 87 1.02 4.00 650
30 553.142 0.120 87 0.85 5.00 625
35 554 .504 0.110 87 1.25 6.10 650
40 555.813 0.100 87 1.46 4.80 675
45 557.074 0.100 87 1.50 5.30 675
50 558.335 0.100 87 1.67 5.50 675
55 559.596 0.140 87 1.15 6.80 575
60 561,075 0.120 87 1.94 4.80 625
65 562.437 0.150 87 L. 42 8.10 550
70 563.984 0.200 87 0.86 9.00 475
75 565.775 0.200 87 0.83 8.60 475
80 567.566 0.220 87 0.72 9.80 450
85 569.456 0.220 87 0.74 9.30 450
90 571.347 0.250 87 0.44 10.70 425
95 573.348 0.250 87 0.50 11.60 425
100 575.349 0.280 87 0.44 11.90 400
105 577.475 0.280 87 0.51 11.60 400
110 579.601 0.280 87 0.46 11.30 400
115 581.726 0.250 87 .31 10.10 425
120 583.728 0.250 87 0.39 9.50 425
125 585.729 0.250 87 0.42 9.30 425
130 587.730 0.250 87 0.37 9.40 425
135 589.731 0.250 87 0.31 10.60 425
140 591,732 0.250 87 0.37 9.80 425
145 593.733 0.250 87 0.26 9.70 425
150 595.734 0.250 87 0.26 10.40 425
155 597,735 0.250 87 0.27 10.60 425
160 599.737 0.250 88 0.21 9.70 425
165 601.745 0.250 88 0.19 9.40 425
170 603.753 0.250 88 0.81 8.50 425
175 605.762 0.180 88 0.93 7.70 500
180 607.470 0.180 88 123 6.80 500
185 609.180 0.140 89 1.81 6.10 575
190 610.667 0.150 89 1:76 6.20 550
195 612.222 0.160 89 1.70 6.40 528
200 613.851 0.150 89 1.96 6.20 550
205 615.405 0.160 89 2.06 6.10 525
210 617.034 0.160 89 2.23 6.00 525
215 618.663 0.160 89 2.20 6.00 525



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430

620.
621.
.401
.956
- o

623
624
626

628.
.623
111
.610

629
631
632

634.
.484
.921
=398

635
636
638

639,
641.
.668
.105
.542
.041
.540
977

642
644
645
647
648
649

651.
652.
.350
5 1B
224

654
655
657

658.
D97
661.
971
.408
665.
271

660

662
664

667

668,
670.
671.
977
674.
715
677.
.454
679.

672
675
678

292
847

067

047

794
231

414
851

660

534

845
697
124
550
346
085

824

OOODDOOOODODDC)CJOC)OODDOOOOOOOOODOODODOOC)CJCJC)

.150
.150
.150
.150
+ 150
.150
.140
.130
.120
.120
.120
.120
.120
.120
.120
.120
.120
.130
.130
.120
.120
.120
.130
«120
.120
120
.120
.120
.120
.120
.120
.120
.120
.120
.120
.120
.110
210
+110
.110
<130
+110

89
89
89

89
89
89
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
920
90
90
90
88
88
88
88
88

88
88
88
88
88

NNNNNNNMNNNNNNNMNNNERBERRPRERPRPRREPRPEENNEENNNENNDNONNN

15
.27
.29
.44
.46
«19
.36
+93
.04
.14
.94
.96
.03
.04
.89

.88
.82
.43
.60
65
77
.79
.86
J81
19
.89
.04
+52
.54
i
.50
1
+50
s 3L
.41
.38
39
¥ 2 4
.75
.77
7§

A bbb UIAIAMRAAPCICIVIVILILILUITIOAAVIVIGACTULTUILIUBTLIUI YT LT LT T LT LT OV

.10
.80
.80
.80
.80
.90
.80
.00
.80
.80
.90
.90
.80
.90
.00
.00
.90
.90

.90
.80
.70
.70
.70
.70
.60
.50
.40
.00
.90
.90
.80
.80
.80
.20
.90
.00
.90
.60
+50
.30
.30

550
550
550
550
550
550
575
575
600
600
600
600
600
600
600
600
600
575
575
600
600
600
575
600
600
600
600
600
600
600
600
600
600
600
600
600
625
625
625
625
625
625



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 3

MODEL : F600 DATE: 01-May-03

s ook e ok ko ke ok ok ok o ook ok o e ok ok ok ok ok e ok ok ok ok e e sk o sk sk ok ok ok e e ok ek ok ok ok ke
METER CAL. Wt. WOOD

FACTOR (¥Y) ==ewice 0.99 BURNED (LB) =------- 18.4 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) =--=---- 30.03 in Hg MOISTURE % ------- 18.189 %
LEAK RATE Wt. PART.

POST (Lp) ====== 0.006 cfm COLLECTED' =——wmn= 1.7193 g
WATER METER

VOL. (Vig) ===mme 190.6 M1 VOLUME Vm =~-=---- 137.024 mcf
TEST HC MOLE

TIME (MIN) ------ 425 min FRACTION  -——eos=ew 0.0132




TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 3
MODEL: F600 DATE: 01-May-03
*************************************************************
AVG DELTA AVG PRCNT

H @ cee—e-- 0.16 in H20 CO  -mmmm-- 1.55
AVG METER AVG PRCNT
TEMP. Tm -~--=-- 88 deg F c02 - ------- 6.63
AVG PPM AVG BAL

S02 2 mememes 546 PPM co2/cO =------ 4.29



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL : F600 DATE: 01-May-03
*******'lr***************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 131.17 dscf FLOW Qsd ------- 365.819 dscf/Hr
&
6.10 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 8.972 scf CONCTRT. C8 =-=--~-- 0.0131 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws -=------ 6.40 % RATE E ------- 4.80 g/Hr
BURN MOLES OF GAS
RATE BR --=----- 0.96 Kg/Hr PER Lb WOOD Nt -- 0.45 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ~ -=-==--- 189.33 g/Hr RATE  ------ 4.97 g/Kgdry
& fuel

196.40 g/Kgdry
fuel



TABLE 5 ~---- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 3
MODEL : F600 DATE: 01-May-03
s o e o ok o ok o o e ok K ok ok ok ok ke ok ok ok sk o ok o ok ok ok ko o ok ok ok o ok ok ok ok e ok o ok ok ok ok ok e ok ok ok ok ok ok ok ok o e kb ok ok
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
B 791.7 97 100
10 815.6 100
15 816.5 100
20 816.6 100
25 817.0 100
30 816.4 100
35 816.8 100
40 816.4 100
45 816.7 100
50 816.7 100
55 816.7 100
60 816.1 100
65 816.8 100
70 816.5 100
75 816.5 100
80 816.5 100
85 816.3 100
90 816.7 100
25 816.3 100
100 816.3 100
105 816.3 100
110 816.3 100
115 816.0 100
120 816.7 100
125 816.3 100
130 816.3 100
135 816.3 100
140 816.3 100
145 816.3 100
150 816.3 100
155 816.3 100
160 816.0 100
165 817.7 100
170 817.7 100
175 818.1 100
180 818.1 100
185 818.3 100
190 817.5 100
195 817.7 100
200 817.7 100
205 817.2 100
210 817.7 100
215 BL7 .1 100
220 817 .7 100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435

817.
817.
817.
817.
818.
818.
817.
822,
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
822.
824.
819.
819.
820.
819.
820.
819.
819.
820.
819.
820.

FUFUNRORUUUOWOOOROWOROANAOOOANDOOOWOEOOIAWWWIINI

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



Page:

¢

METER BOX DATA SHEET PAGE # 2 1 of
UNIT: £ RUN: 9 DATE: 5-1-0%
Meter Box._ S H Y Factor:_. 990 ¢
Leak checks: 1S " Hg @007 cfm "Hg @ cfm

IS " Hg @LQ(ch/m "Hg @
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: }§OD
ROTO: PRESS: . }L, SAMPLING RATIO: 70 ,5 1 BP: 30 O[J

METER SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 |13y (842, %00 | —— 0,230 | .15 | |1 [550|8] |lo
5 | HplgdH . 300 | —— 12.496(] oo | &1 |1)S 3 |S.0
0 4s |sY7. 387 |547.387 | 6:230 | .15 | §F|550 |81 |I:o |
B S0 548, 934 <48, 93 [.S.A5% | 1Y | RF|S75 |8 |10
20| ss|550.414 |550. 4y |81 |13 | ¥ |00 &) |l.O
% ()300 |55 1,933 |55/, 833 |6,222 | M) | ¥ |(SO ] [lLo
D | o5 553,142 553,142 5433 [ )2 | &) |65 |4 |1o
B 10 5549, 509 534504 [ 292 [ 11 [ 31 |bso |87 |Ib
0 s (655,813 555, 81> |4.61 | (0 | R] [L]S %) [lo
% 200557074 |551. 004 [$.077 [0 | B¥ |75 21 Lo
0| 15 [55%.335 |ss. 335 15,017 [,Jo | Bt |15 |8) |10
% | 30559, S9¢ |559. 59 |s.959 | .17 |8t IS5 |§) [0
ROTO PRESS: . , lo TOTALS: ']‘5 ) 808 Iqbf IOLILI BP.: 30' O(o
80 335 [SL). 675 |56l 075 [S:483 | .2 | &3 |6IS K] 1o
6| Yo [5L2.43] |52 43H (0,230 | IS | ¥F |550 7 |.o
T o< |50, 984 [SL3.98Y[1uY [ 20(R1 |45 183 |10
% 50 |565.175 S5, NS [ 7244 [ 2637|475 |8) |10
80| 55567 Sble ST Sllp| 1 IS | . 22|%3 |450 | ¥) |0
B ()00 |5, 5L |569.45¢ [ bls .22 | §3 [4S0 (&7 (2.0
0 55[521.397 [511. 392 [30d | 251 %3 198 [%7 [25
B o |S13.34Y8 |s515.348 (.03 [ .25 | ¥ |92S S |20
0] o (575,349 |515.349 [8.567 .28 |82 |400 |&) |20
5] 25 |57 495 571475 [%.567D .28 | 8] |40 | §) (2.0
0" 761579, Lol |SM. (ot [8.567 2% | 8] [4oo |87 |20
] 30[581. 2 |58, 126|202 |25 |37 |45 3] |22
. T TOTALS(Q [, 2] | 2.70 | 104y [MAXVACC=
TOTAL Cu Ft. TOTALS: .dpq .03 ZDSS’AVG' BP: /

e



METER BOX DATA SHEET PAGE # 2

| Page: 2 _of ‘

uniT:  F oo RUN: DATE : S 1-03
Meter Box;__ SH Y Factor: 1470~
Leak checks: 1D " Hg @.001 cfm "Hg @ _cfm

15 " Hg @ld)facfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: 'r§QQ
ROTO: PRESS: |lb SAMPLING RATIO: 7_0,5’ 5 BP: 30,0[,

METER SAMPLE STACK DELTA | METER| SO2 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEI\{I_P_ PPM | TEMP | VACC
201 435|683,728  |SB3.128 | 3.03 |25 1 |yps [¥+ |20
125 2y |5s. 129 535,729 |3.0L3 |15 %+ |42s (%7 | 2°
™| s|507. 730 |581- 130 R 0b3 .25 | 8 425 197 |0
W 56l589.73] |58, 73 | |3.0L3 |25 |87 |425 %) [2.0
0| &5]€91.73Z |s41.73272|3.063 |25 | %% 4zs |g) |20
%5500 |593. 133 [543.733 [B.0L3 | DD <7 |Hzs |81 [Z.0
| 5] 595. 134 |95 . 734 [B.0L3 |75 37 425|372 |20
W 1915972 135 1597.735 |3 063 25 | 871 [HX13] [2D
%0 )< [599.730 599,713 18049 |25 | §3 425 %3 2.6
| 751 6ol Y5 |Lol. 145 .08 | .25 | §b |425|8b |20
25| 03,753 |(03.753|3.04% |25 | 38 |425188 |Jo
T 30| W0S.LT | @0S. 2 L.AY| |18 |38 | S0 (88 |20
ROTOPRESS: |(, TOTALS(9S,4p9 |7.93 [I4Y BP: 30.02
11535 (,00. 470 |LokH470 [ 6.832 | .18 | 33 S06 | W (20
| | (09, 180 109180 |S.a4) |- |89 |SS | ¥ |Z»
0| s | 610, L) | L0 - GO L) | 1S |RA | 550|189 |20
[ ¢p (12,222 |12, 222 [5.S0b | 6 |81 | 57589 [2o
0| 55 (13,25 | |©/3.951 | L2l |5 |3 |SSo[%T 2o
205 | oo | o1S . HoS |0 !S. 40S|bsot |l | 31 |STS <9 |20
0] s | (b11. 039 Ll 034|650k | .l6 | R |S25189 |20
25| 1610)% . (3 |blR (L3 | bSOk | b | 39 |S25 89 | Q.
20 /5 [ (sto .292 | (520.792| Lzt | 115 | 39 [550 | 89 |2.0
| 75| 62l 893|397 [l |15 89 S50 [R9 |20
™| 75| (23, go) |53 Yol | |15 |87 |550[89 |&°
5| 20|14 95 |G1¥ 95k | 62 | IS €1 |sS0 |89 |40

/ TOTALS:q(,, 063 [|.&L (0] MAX VACC =
TOTAL Cu Ft. / TOTALS: | &2 4|"Jcl 215 AVG. BV
=3 o v "z

)




METER BOX DATA SHEET PAGE # 2

Page:

ofq

3

uniT: _ F Loo RUN: 3 DATE: S-l1-03
Meter Box: S H Y Factor: ,990
Leak checks: ___ IS " Hg @002 cfm "Hg @ cfm

15 " Hg @000 o "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: [,.SOO
ROTO: PRESS: .,“_, SAMPLING RATIO: 20:5 i | BP: 30.00

METER SAMPLE STACK DELTA | METER| SO2 |[ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20| [y |L2b,st] |G SH |10 | .5 |89 |5S0 |39 |2o
25| Yy [b2%. 06 |L28.0LF | L2e) Lis | 8T |SSO|R9 |20
% g¢ [N, (D L1 L23 (893 N [FY 515 1FF |20
2% 50 |(3), Dl &3 s 9% [,13 190 |575 |90 |20
60| 5s | (32610 (W32 LW [S.06T | 1T [90 |Lub |90 |20
265 [\100 | 5Y - 047 | 34 043|s. Lbd | 12 | GO | (L,oo| 90 |29
0[5 | (3S . 989 | (3S. Yg[S 6L | |90 |ewol90|2e
215 jo (3. 921 [(Rk. 92\ |5.(9 |2 [ 90 |0 190 |20
2|55 [L3%.358] (133.355/5.06L4 | 12|90 1600 R0 |20
25 720(39.79Y (639,294 (S5 [T | 90 | LDD[90 [0
M| 25 | (4] 23 |[4.13) [S. U | ,12] 90 | 0n[G0 |2v
25| 30| (,47. L3 1642 LLs |5, L9 [ 112190 |LOO |9 [Zo
ROTO PRESS: } kp TOTALS: bq‘ (’l% I'3"3 ) b‘) —-) BP.: 30' LD
00135 [ (Y. 10S |49, 165 (5 LA [, 12|90 [(00 |90 [2.0
05| ¢ [[Ms.542 |HS. 8423915 | |90 |875190 2.0
30 45 [LH2.04] [L47.04] [S. 915 [ID | 9o |S75 (90 |20
M5 o |44 . 54 |8 540 | 8. LT |1 1Z | Q0 00 | | 7.0 |
20| 5[ (44,977 [619.977 |5.U49 |02 |90 |00 |90 (9.0
325 1400 | GS 1 Y (S 9y 18 L6LR | (12| 90 |Gbo |90 2.0
30 s GS2.851 |52.85] |S. 915 |13 |90 [S75 90 |22
35| 1o [sY.350 |54 350 5:CLI |17 | 90 | Loo [F0 |Zo
0] £ [(,55.18) [655. 182 [S. LbLe | 1Z | 4D |boo |90 |20
5] 26]657 224 [(,57.2249 [5.LL3 | 02190 |Loo |90 2.0
30 25158, L6 [ LS. LLL |5 6L [112 |40 |Wo | do [2p |
35| 3| (L0-097 LD, 09 5. [ 1Z [0 (oo | |20

/ TOTALS: Lp&'?(s(o ,q‘) ")80 MAX VACC =
TOTAL Cu Ft. / TOTALS!|3& , 384 | 3, 00| 215 ) [AVC- BV

v Y ey '

L .



METER BOX DATA SHEET PAGE # 2 " page:__4_of Y

UNIT : FlLoo RUN : 3 DATE: S-1-03
Meter Box;__ S H Y Factor: +990
Leak checks: IS " Hg @'997) cfm "Hg @ cfm
/S " Hg @100l cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle:Probe @ 3/8" od Initial Volume: |.S02
ROTO: PRESS: _ | b SAMPLING RATIO: 20,5 1 BP: 30.00
METER SAMPLE STACK | DELTA |[METER| SO2 |ROTO [PUMP
MIN | TIME READING MDCF DSCFM H | TEMP | PPM | TEMP | VACC

%0 [|525 | (Aol, S39 | LLILSH (5.4 | .12 |90 10090 |20
B[ o] LL2. 91 | 2.9 [S.9 | 2| 90 | oD G0 |Z0
70| G| (Y. 90D | LA 908 [S.LLT | 12| Go|lo | 9D (2.0
75| 50| s ,%43] LS. 8155689 | 12 | 88 | (00|88 |20
B[ 25| WU 1 | Uo7 [S.0%9 | 12 | B8 Loo |88 |2
35 (600 | L%, 09 L8 645689 | 12 | 6% | (00 |33 |29
| 05 | LIo.124 | ;10129 [5,669 |z |38 [ (0o |88 | 2.0
3% 0 |G, 550 |W7].550[5,689 | T | 33 | (00|33 |Z0

w0 5 (712.977 1612 91) [S. 42 | 1! | ¥& | G2s | 83|20
305 95 | 0749 3 40| G 34 [5. 4962 |- | &8 | Lis | 88 | 2-0
W0 25 (725.35 S NS |s.dez [ | 88 | L5 &% |Zo
M 35] L71.035 | 17085 |6, 462 | N [ 88 |Les | €% |29
ROTOPRESS: | (p TOTALS((7,300 | |40 | 1062 BP. 30.00

@433 (N8.954 |19 954 [S. 4z | 1 |89 | 625 |88 2.0
25| 00104 g2 b4 WY |5, 962 | 1) |98 |GTS | &K 2.0 |

430

435 (0, 92¢ 122 [ NL
440
445
450
% 1598
460
465
4 553,24 |H:0b| ¥8
475 L %
TOTALS: —___|MAXVACC= [ o
TOTAL CuFt. | 137, 624 TOTALS: (. ¢433 |,1L3 SL{S AVG. BP: 2y o3 |




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

P 1 RUN: 3 DATE: 5= 103
SCALE |  WEIGHT
scALE cHeck| LEVEL ZEROED 295.0 g 5.0
INITIAL : A v 590.0 g £A0.0
FINAL : v v 88509 | R8S 0
IMPINGER #1 #2 #3 #4
FINAL WT 7,249 | 601 Y 4oL 3 | g9l €
INITIAL WT 19.0 S99.Y4 193, QS L L
NET WT GRAMS 4.9 .0 %] Ay
rotaL catcH: 1 90.(, GRrRAMS Ha0
FRQNT HALF

Beaker# | (0
FILTER # 49 F DESC. ACETONE
rnaLwrg | L2274 |V FnaLwTg | AL3707 |
wmacwrg | L (429 |7 wmaLwtg | G 2076 |7
NET WT g 5935 |% NETWTg NI

voL. pesc.m{ /1D *

BACK HALF

FILTER # 1499713
FINAL WT 259 ¥
wmaLwrg | A2RE 1Y
neTwrg | 19061
BEAKER # ) ] 1D
DESC. ACETONE | METHCHLOR | H,0 HO |
evawrg | 99,5830 108, 105,211
wmaLwrg | 97 ?2}%& G (05, 720k
NETWT g Y448 J172] 23N |
voLpescm| |15 7 |85~ 6%5‘T p




~

Into Dessicator :
-
Manufacturer S & S Grade : #25 Glass Front Size: 11cm Lot No. :

FILTER TARE WEIGHTS DATA SHEET #4-1

ZB921

Date : 01{/!7{/03 Time : 2Q55' By: ¥l

Back Size: 82cm_ LotNo.: - ZB911
pATE: D | 03 y- Y2 |pate:_O 1/2.1/63|BY:_KSZ |DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME - WEIGHT TIME WEIGHT TIME
el L 0a87 [Z1o% | Ced3b | 57| Heaemisoie Modatn Rl
W2F| . o%aa (2009 | (00 ) szg|l W W R
daF| 951 210 | (s ) |o3g|Naw Buck |R-]
W F Lwaq2 210 | 6495 ) [ 6910 1 R7
aSEl wagd [ | Ceags) 0449/ TEEETRTZ
HLE] A9 2z | (L50) Joxdz| 1 v |RY
TEl LAt (213 | (L) [og3] ¢« " {R-5
IdSF] . 695% 213 | (6960 ) | 6943 Tom FLOO  [R-
IMaF| LA |Z1IY L939) |94y v v |R-3
1s0F]_.ead 1 [2vs | (63D lpgys] v ' |RY
e [ 4221 [116 | 422D Y6 |Peeiemne Mopepk
W2e | 4zal o [ C479%) leg97| | R
2R [ 4737 [20% | C0IRg ) 10947 [ NewBucK | K-l
e | Lyzz [ | (Y31 mays| . [RZ]
|USR u%0Z | 209 | ( H203) lpa4el v " |R-3
NGB | 4232 [91no0 | (4239) |oqsol " |R-K
e J27s |2z | /415y legse| * % [R5
e [ y44oo |21zl | 84900 ) |09st | Tewe ELoo | R~
1449 4287 222 ((;l@‘z% oasy| v v | RD
\oba | Hean [2123] (U299 R L '
Checked by: (- L Date;__|-21-03 Time:_1010
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
0o | 2105 | v | g
oV2l | A3s |- | 75 [HY




Into Dessicator:

BEAKER TARE WEIGHTS DATA SHEET #4-2

Date: (JR-/9 —200Z

Time: /205 _By: RFee—

pATE: 8 ~22 - _ |BY: f@L |DATE: BY: ¥ —|DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
T ho%o17Z 1043 [(Joda 1740104
2 [ low.2542. Lo (1oL 2523810705 |1 Jom H
3 101132 104, K o172 070618 K-
2| (o4 {047 |¢0% 1140210708 A
5 | a1 Uz10 | 1093114307091
6 | Q2030 | oS50 %0! . 207 0110 [N
7 | 97.13%5 | (os) [(AT.1382 ) 071 1oL Fo
8 | 1050750 | 105 (1086250 02| R3S
9 | 10% ALl | 054 (106.0160)| 011411
10 | |ng 30 | 1055](105. 1206 01IS|)
1| [0479L | 1056](J040%82) 10717
12 | 942203 | 105112823040 14718 |- [Tonur H40
13 | 109 19% | 1059] 1o 1124) [a2ia |72 R4
14| 979922 | 1100 91.9%1921 072 a
15| jodq04q | 01| (104 Iz o7e2 i
16 |gcdza | (102 [(95.1429) | 0723
17 | (04.5948 | 1104 |C1D 724 /T Fl()
18 | 10% B2l | 1105 (107 01257 R-5
19 | 10473 | 1196 07267\
20 | 10%2.55%1, | N4 0722 |7
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH - /
0%-22] 1040| N | T3 g9 |checked by C Dn L)l
19-231 0700| pre—| 2% | <9 |pate: ‘64231 02 O
Time: -O4 Q)




S1HOIIM LNVLSNOD : €% # 133HS V1va 3A0OLSAOOM

0l Fh LL [—R | Ol /50 g
6 CL | 3L [ =3 | 22p] | Y49 4
8 Sh L | | 519 | 594¢ 3
L Th cC J—R 1 Ssie| "lWhg Z
Sh | 20 [ | OhbQ| <Zp| 9 bh | L [—A| O<ll ]| €960 |
uolissa uoissa
HY% ad kg swil | oeq mc_pm_mw, HY% aa g swil | elea mc_pm_ow.,
P e— SNOILIANOD TVINIWNOAIANT WOON 3TVOS
PR RO | < %o | ST 14 SICIT4d <629 TAlshhl] %| SLE9’ | g
FR g0 059 FRIGIE 7% bhea [ Sell| €4 Cah°1 | 0 X[1-5 | JoH
5 —— — " ,
PO (B DR BWL % | OL3T| |4 [pell [25s| &L RSN
kg | owiL |o€a | W0ent | Ag |owil [21ea| wbisMm ICRETNER I IEEEN I CRENNERIEEEE
‘\.l-lll..ll...r rrF = Lt
[ [FLO[ L BLEE SO A T e [LLFE SATT7RIVRN [*Ea| Qi
SRR 7Zo{ Ceet R0 o) | 500 [ | e2er 301 AL BhY|"Zo [Tl st 2 O] VgL OWI[%o b
< R |eh0 [T/ 40 (LWL 0 A W] IR
SRS PR | o | LBIL 301 TR [ 7eL0 | %o TS \L'3QT M BRIE] 7%0 | 1AL 3 VT 1o 0P, @
- R SElV| "%l 023 L VRl L7 %, [T 8.5 L b PR [T [9%a| L
— ] -
= TR | 9%l LTLS 1b VA RTE [ Zo[ SOLeTE ARGl P | 9
Ag | awiy | 3eQ TEEN) Ag | swi] | 3eqg . Ag | swi) | 3l yBIBM Ag”| swi) | sjeq@ |#Joveeg
] s ] :obed €o0-1-G -3wva ¢ ‘Nm Q%) S T1INN



WOODSTOVE DATA SHEET #4-4

SC.'ALEQASHEET :
Dates: Scale: Model: SN:
From S - 19-2002Through 10-27-2002. | Sartorius A120 S 37010004

D
weight k.3 e welgny | Toch | Date | Time | gyj, | %RH
99.999% | 10.0000 | ,9999 0999 | M | 05-18 | 908 | 27 | 19
99997 | 9.922¢% ,9999 0995 | N |os-1a s | 77 | Y
A GE G | 10.0000 . 999¢% 0999 | i |00 | 08SS| 70 | 7
g9999¢ | 9.9998 | |.0000 0999 | MW |ps21 | o120] 78 | 49
99.992 % 92,9999 7. DOLO (oon | bF0822] 1185 7% | Y%
49,9991 | 9.9999 | 1.0000 001 | DEedos-z2| A0 7R | 49
9949949 | (0.000] 1.0001 —059¢ | pew| o523 21051 17 | ¥
99999 | Q.99%K L G99R L0999 | bt |0s-28| 1225 78 | 47
299792 | 9,9997| |.o00 | 0999 | M]0S5 &B| 1625|1772 | Y7
999997 | _/f0.000]| ].000Z 1000 | Bre/ pp27] 195D TX | 99
979 | 70,0001 1,0002 1001 | Ba 029118301 78 |47
G599 19,9999 | lovoo 097%_| M [D7olloss| 1[99
(00,000 2,979 | 1.0002 oo | e~ |07-0\|2220| T8 |47
25 99991 10.0000] 9999 | 0999 | pe10%-14[[130 | 78 | 49
[00:0001] 9.9994 | 1.0x0 1000 | B |03-16] 104S| 28 | 97
100000l _A.9978 | Loooo | 097 % | M- 1pR2Z) [040] T3 | 49
399999799999 99| .0797 | ¥r o3 00| I3 | 97
94,995 10.0000 | _[.oo00 | 0993 ﬁ#()ﬁ'—fﬁ 715 %49
100.000n | _[0:0005 | (0002 . J0OI 4529 2225 )8 | 7
2593 9.7 L.OOO] L0795 [ [09:03 [ 1[Z0] 7% | YT
L9997 9.9958] 9999 L, 0998 | M| p9-3|2230| 73 |19
700.0000|_[p.000] 2999 | . 0999 [ l0905[1915] B 149
99,999 | 9,9999 | 1.0000 | 9999 |§b—|-00|/81S| 7% Y€
299777 9.999% | 1.gooo | 099% @ |03-07) 7% 147
00. 0000 | /0.0 | 9498 099+ |Ch» 18-10[/ID | 27 142
Qq.909°F | Jo.0002 | |.0000 LOlow - 111500 | D4 |41
14.99949 | 9. 9399 | ) 0006 A9 9«13 [Qoao| 7C | 38
l0o.wee3 | 10.0002 | | ool .o:‘ii?% Zp. ‘zlr-N (300 | 16 Ll{-[t//

JoL . ODUD 60 , O - 11930
DO. e%‘m‘ﬁ_ tﬂqus .0499 N 9-10 [0 3737‘ 47
(RO b ,000) | . Lovo q-(9 [lvoo | 4 | Y7
100000 | | Lb.00b v499 % 0999 GO IS | 74 |44
99,992 | Aa9a | |.0001 ‘05;“524 — 10713 | 21s57| 77 | 44
oA | 9. | L0poo | qpop M [10172sK1 70 [Yp
[©0.000] | [0.000Z | 0000 | 0999 [Wa. [102312815| 7] |42
Q991| 9.919¢ | 9999 | 1000 10-251135D| 1) [ 43
99,993 9.9999 | L.od0 |~ 1000 | 1026|7135 | -1 | Y
Q997 | 9HR9% - 9G499 1000 11011120 | 717 136
32.995%] _9.9994 L9494 | 0949 |k 1022114351 77 (3¢




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From /2 -0S - 2002 Through OR 23 -0 | Sartorius A 120 S 37010004
m : D 9,
Jga':,gt wl?ggllt w:igght Eﬁgﬁ Tech | Date | Time | pjj, | %RH
39 99| 9.999%_|_1.0000_| 0997 | M 1220511325 1) | 4]
99.9998 | ]0.00c0 9 Ljoop | ke | eoe | 112S |
0q.991 | _10.00ol | [.000D Jop0 | M- 1109 1310] 26 18/
qa2ee] | (0060 | [.0000 | 0997 %LC iz22)1420] 77 | 44
99.9999 | 9.97%9 /0001 L0997 (27| 12s | 7% 4% -
Q9 QA3 | [0.0000 9995 | 0293 |l 12710 | 1220 78
o0 Q)] J0-t000 | 9998 | 0523 |t n,-H LD 27 [ 4S

717 141
=] 1520178 |47
n1-10 12200 78 4%
o)l4 11115 | 77 |48
5115 1765 | 1) | 43
o-16| |R30| )3
-2 12151 27141
Lo1-10 | 2035 7 | UZ
N8l 120 7171 | YA

X
)

BIYRR
@
<
4

99,9997 Y. 000) 2999 | . 0227
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D0 006D 29994 | 9977 1000 1p1-22[ 1420 | 11 | 4¥
99.994A4 | /0.0l [oeo) | . [000 o1-2M | 1200| 76 |4¥

0/2s| 40| 776 | 47
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From$2 -2 -200% Through Sartorius A1208 37010004
10 0m D ;
woizgt_ w"e?gght w;i_ght weighg Tech Date Time Burlyh % RH
75,9578 10.000 | Jepood | 0997 |Fedoz2]]I6ss | 74 | Y
b6 a9 | 9,999 | 10007 | 0799 | Weloz25| ] | 71 |1S
100:0000 | 10000 ]| _1.0000 0995 | 0 [ p3-00 100 | 7L |44
9g9%a7) | Jg.0001] .999€ L0999 | de— |03-02] /4 - %5
9459310 o000 | 9997 (000 _| bRw| 03-c3 12DS | Té | 45
9.99% | 10.0000 | /o000 | _.10o0 | ¥<—| c303| 2005| 717 |47
] 00, 066 10,000 ( /.00 | 0999 | e |d3-04| 1035 75 | 41
99899 | __Jp.opol|  [.00e0 | OG99 | § 03-05 | 0945| 7)) [ 47
99991 10.000/ 7.0000, 1000 | M—c3-00| 1340 4 | 4o
79°%5|  2.9999] _lLoopo| .o9ag | b (0307 2D5n] Db | 45
a9 995|  9.9999 | 1.0000 | 0299 | N 03-03| |50 | 17 4G5
599097 9,998 __l.0000|  JooD | B 03-2|)es0| Tk | 45
C9997%| 10-0000 909 | L1000 | W 0210|220 | 17 | M)
oA 957 9789 | .0e0 | 1000 |[KT [ 53-1811790 | 79 | Y
999997 9.9999]  l.owd | 0999 | b |o3-20l %S | 74 %S
Gy aer | 100000 | 1. 0opn| 098 |0 | m3z2|17261 76 | 1]
99.99921 18,000 97 1000 | 03231405 | 1) | 7
99.999%| Q.99%% | .1779 L0995 | &t [pa2d[[4s0] 74 | 94
106.0000 9 .999% | LL,0200 | _.omas | waozzs |20 | 95 | 45
AR 10.0000 Q79| _.0999 | WA ot30ln200] TI5 | 4
.99 __10.000)| FA4 1000 | . |os@2/ 1130 | 11 (44
99999 . L0000 | 075 | P loso|aids| 70 1Yo
999991 A9 [:000( L0597 [ M. osa|0li5 | 71 | 9S
Saaa% | 100000 .99 | 099 |ka [0S0 485 | 73 | 1]
QQeER | 9.9999|  ,0000] . 0998 | M. oS-l \A10 |77 | Ho
N9 | )0-0l 9999 .0999 | % do5-1R[0A40| N | 4S




BLANK PROCESSING DATA SHEET # 5
UNIT:__ F (XD RUN: 2 DATE:__03, /0 // %

DATE BLANKS DONE :_0O2-23 -03

BEAKER

A

B

C

200 ml
ACETONE

75 mi
DICHLOR

200 mi
WATER

FISHER OPTIMA
LOT# 0l 758

FISHER OPTIMA
LOT # 994469

DWNA , TANC.
SPARKLEAITES
DISTILLED

FINAL WEIGHT

108.9007

106, 2074

069600

TARE WEIGHT

[0% 29945

106.2057

[0l (A0

NET WEIGHT

0017 7

00177

0014 ~

O2.-1203

BY :
TIME

TARE BEAKERS INTO DESC : TIME :/430_DATE :

DATE :62-|3BY : WDATE :p2-|9BY : Y DATE :
BEAKER | 1STWT| TIME [2NDWT| TIME [3RDWT
L~

A 0820|1158 (1@ gasp19Z8 [ v

5 |0baoko| 154 (Ie2ps7) 930 |

¢ |Wauq | 1zco [ 10b96H 1931
FINAL BEAKERS INTO DESC : TIME : koD DATE :_02-20-0%

/

DATE : 02-22.BY : DY« DATE : 02:25 BY : ¥~ DATE : BY :
BEAKER | 1 STWT TIME }jp@ TIME 3RDWT TIME
A |/08a00] 2013 (1089007 132 | -
S _
s |003018| 15 (Job20DI3> |~
c  |lobAblll 2016 (IOMQ@:/W o
TARE QC FINAL QC
ﬂ TIME BY WB DB % DATE | TIME BY IWB DB %
0231155 [ Wer] ¢ [ 1] Y9 p1 2\ lo| | /| I YS
0213 |25 |- \) 29 | 4¢ 0223 1130 ml-\) 73 | 4Y

7



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onm___ 00 RUN:_\2 ___DATE: Q’Df/ﬁ{l/03

BLANK CALCULATIONS
Acetone : 0012, g+_200 mi= L 00000 b “o/ml
Dicholoromethane : 0077 _g+_175 _ml= __. 0000 2.8 vg/ml
Distiled Water: . 0O/4- __g+_200 mi= __. 000007 Va/ml
FRONT HALF CATCH y
N’ r-/ Ll
FLTERS : D935  g-_ [ “(.0000 g)= W95 g
Total Catch # of Filters Blank Value / Filter
2 v v ,000'7 hv
BEAKERS : [ 02] "g-_) 10 "(:000000q) = 1624 "
Total Catch ml Acetone Blank Value / ml Acetone
, 'd
TOTAL FRONT HALF CATCH : '75 56) g
BACK HALF CATCH
o s *
FILTERS : 49671 g- ) " (.0000 q) = ]967) g
Total Catch # of Filters Blank Value / Filter
BEAKERS : & o ¥
Acetone : W'{/g g- /'75 (.00 g) = J/'{/S/] g
Total Catch mi Acetone  Blank Value / ml Acetone
o
& ,001? _ v
Extract : 0 7‘7/() g-__ 75 (.00002% q)= 0 723 ‘g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
v v 0027 _ ¥
Water : 2537[ g- 385 (.c00007 q)= . A507) g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : 9034 g
w
TOTAL CATCH : [1193 %
% FRONT HALF : Al 0 "%

(00.0)
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TEST DATA SHEET # 8

UNIT : F(QUO RUN: 3 DATE:S""OB
Test ChamberAerelomty Start : C“@' Stop' “?5'_ AVQ -

WetBuIbIDryBuIb
Pre: WB: (05 DB : gq
3Y % ru .2 o % HoO

Post: WB : @2 DB : gD
0

Average «BLF O %RH {30% H20

6% M%RH LJ%Hzo

Empty Stove Weight (lbs) wi stack & oil seal : Wet : bry:_ 0.0
Kindling Weight (Ibs) : ~ Paper:__s 'Z Wood: 4.0
Preburn Fuel Weight :_| L. S+ |2.7 #1] o2 C) Total : A(Q -
Kindling & Preburn Fuel Welght (wood only) (Ibs) Total : /\}( oy e
R - .
Coal Bed Wt Range (Ibs) : 4 L/ ’ - ? 7 Scale : ’-/ b -_33
Upper : .25 x fuel weight : Always round DOWN to nearest tenth ~
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : 'L” 3
Maximum Coal Bed Removal (lbs) : (( 4 "’ % 3 —:} )+2).25= [ O .
round down to nearesl tenth
Test Fuel (75" x 15" x 5" spacers ) = ____ 20 pes
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2"y 4" \__’ “" q.3 50!5
4")(4" l-] Z q’l qqﬁ

__ Test Fuel Weight : ’84 0.7 | Ibs

Estimated Dry Burn Rate..

8.4 ' (BY %1229 ) 60  _ 2
22046 Y TUgs - A4 kg/hr
TIME y 5
Estimated BTU’s/hr: 19,140 x %;2 'T/x ‘Cgé”RLL = l \ I (01?) 7 BTU's/hr

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




WOOD STOVE OPERATING DATA PAGE #9
Unit : F (DOU Run: 3 Date : S- {' 03

FIRE STARTED: 128

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

6/ 32 at start of preburn.
SECONDARY AIR: ___N |A CAT BYPASS : __A) I/f\
CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove o sec.
TEST:
DOOR wide open during loading ’ﬁ" min. 46’ sec. <,
PRIMARY AIR : Opened full for first___“>___min., then set to run setting of /32
SECONDARY AIR : A CATBYPASS : __NI[A
EAN: .
ON @F during warm-up CoNv/ OFF during preburn
ON !(OFF’ first 30 minutes of test G&J OFF balance of test run
Fan speed set at _Y1dl
WOOD DATA: KINDLII':.I]G: 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
Aax4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : /\}/ A BRAND : /\{/ A

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

1st warm up / pre-burn fuel charge ( MQS rt;s.) added at ‘(0‘5 07:30
o,

2nd warm up / pre-burn fuel charge ( JQZ Ibs.) added at /2 g 0840
3rd warm up / pre-burn fuel charge ( )_;)Q‘.ca Ibs.) added at / zﬂ / 005

4th warm up / pre-burn fuel charge ( Ibs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10

Unit FL"CO Run: 3 Date:sﬂlio3
Room Temperature : __(2 " °F  Correction Factor : CI‘J
Uncorrected Values are corrected for room temperature : Yes No_ v/
Time Test Fuel moisture reading taken : ) 2V 4
Calibration Checks : X v Y_ vV 120_12- ' 220 20|
pc#| Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. _’Uncor. Cor. . Uncor. | Cor. | Corrected
T | 28 | K |55 |[,5]115.01.0]/5.0 [1eO] lhl1D |
2
3
T [P 305 | 200|200 |995]2).0 (925 22333 |~
5 [ 2@ | P 330 [240] 230 |2 |25 (B 24167 |7
6 | 2% | P | 770 |27 20 B ]ano |30] 22000 |2
7 [ 2% [P s (22 |as [23.1]205 |1 AD.(00 |
8 [ 248 | P [ 13.9|259]235 |ASA|B-S (2521 25,200 |~
9 112,500 |~
10
M [Zdvn |1 | 1s NEass 8z 1S 120 | (9.067 |
sl T |ws]20]20.51226]200 Q!ﬂtézl.goo v
13 I T [0 (2257210 |225] 2.0 |AAS|A).500 [
1“1 T [23.0 |[247 1B 240 ]1B.5]25.2] 24.8) |~
B [qydey | T |22:5|04.1]1225 |4 |25 4 1]2d 100 |*
B v |7 oo [2.9145 2041193 [d0a] 21.06] [+~
17 [1332.4o( |#
18
19 :
20 | Spacers | T |18.5 | /0.211%.0 0.0 1/8:S )a8] 19.600 |+

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

Dry Moisture % : L. () %] 22700 %] 2222 %
Wet Moisture % : \?)_01;7 %, ICI\‘ISCﬂ °/ }g'!go[ %,

- :
To obtain Wet from Dry : 1?801 ‘VA)DE:yWRF;Z:?r:;g = % Moisture, Wet Basis
0

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




GAS DATA SHEET #12

oaTE: S-1-05

RUN:| 3  PAGE: | OF 3

V. | CO: V. 2 V. CO |[STATIC| SO:

TG00 ol 1.52< | Bt LIS [ LS5 [0 [ 550

220 54 | Ss| s [ode | B [maa | S

09 |20 |.A0 1.y 1,05 | 70| mac] S50

051 A1 LR Lo -0 | .75 | xps] 57

1G] 3 |Le53] 162 [ .081] 8% |7025] LoD
13140 L2915 JoI [ l.oa f.zz{_b_%_
02| 5.0 1593 14eleay | as=tds | 25

A0 | 6] | aa] sy [Las]eas] 650

197 19.% 1,581 145 114 [ LY 1020] 175

. N> 15.2 L0 140 [ 1YY [ [sD|io2¢] big

. 202, | 5.5 |.s44 |13 u%,l; ..o | 020] b7S

. al s |adb.g.S1311a% [N 1S |z029] S7S

BUBTOTAL drdededed i e i wrdedrdedr ik wh il weddrdd **:ﬁ: wirddd A 3 !S il
TT A 0L 2 a7 0.2 0w | 100 [ .95 [TaT [-oa ] &2s

s o] T2 g Hed e LI [T\ 10291 S50

o< 179 13.0] G |23 ld0 [48 [ 100 [Lofel He L0351 HIS
7 Ak 150 S I3YS [ B HSe] 114|082 | B> | 436 s
Z\e2]12s] Ll2ad (4.5 | 4ol105107] | .12 023 450

o] o2 |119 Ll a2 A [ 2 [LO)3] IY 70401 4Sb
56 LA L0 .42 1100 | 4.6 |.0Y> [.yy [-O% | 49S

15 0l 000 TG [IL [34a %A 047 [ .50 1pua { UDS
Ll 104 .69 L9 .23 | 2.5 [.o43 | 9Y Jeda] UaD
Zol2.%1as] b ldee |16 |24 1279 1.0 S 1oyz | Y
LB s ool [0 o0 020 |2l ool dog
'SUBTOTAL L i il L id s i) wrdrdededr ol il Rk *ti:‘_ Hr i il A q ﬁ Frdedriw
A2 1.2 1.5 L220[0s [ 16a 037 .29 [py] [Hos
J1La 129 A 129 (a2 LdRn e [odl [y [roal [9aS

AV 21201 9 1272 [ a9 |99 1o .03 | .27 [sodolias

b 09 1 b6l .Y |LUos [106].296] @3 020 | .21 |OHO | H2S
M 0516.21 4 2951 9.« 1,425 10 [.03L] .27 [o40 | Las
T 10 L1581 ¢ L>¢d 9.0 [ 439 110.% | ©25 [ 26 |todo] 45
od 9. 16,91 G |4 o[ .00 [10.2 [.mas | .26 |040 | 4QS |
olasapl 8 [ Y50k [ 299119 [.006 | 27 FONO 0o« |
<90 U] 2290 [ a7 [4%s 109 [.090 [ 21 [7oHol 425

== 2 119.9] »l=zna9 .9 12 ].0% | .19 [0 1S
=5 €. S || 2 [ A1 19s [0 [ LS 10201 .31 |52 | 425
Ls, 2.5 |4 0] .2 59 Ld7 ot A2 182 Fo3s | SDO |
UBTOTAL wdrddrd L2212 L 12t ARAAw Ak hh Fedededr ol drdrkded dekhdrk wehhhd - L,l—-} Frdedrdedr
TOTAL ik rhwird L2 4.2 0 e e ey v iy whihd Wi e de e i Wi dr il ’{ 1 i




2 GAS DATA SHEET #12 N
weieHT:_4.2 - pATE: _OS-0OI-03

N FUOO RUN:' 3  PAGE: & OF >

—IME TSCALE|[FUEL|DROP] V. | €Oz | V. | ©O: | V. CO |STATIC| 50:
20 2112521 .2 LABILR o092 ]| [ d3]-023] =D
o 2 2 Gl 2 |29 b | SWY[12.8]130 | 1€1 {703/ olS.
1| 7.2 13.5] [ _1.251 12 | S(Z112%]. .70 | 7030 SO
70 (2.9 1 .25y [.50% | 130 | 16 | (70 50891 A0S
7.0 1231 (|29 b2 1506 [ | 198 | [AG ICERB] OS50
12 7. 224 | adslo( |.S0b| Q6] %5 206020 ] 525
2 24 [2. 0 1 A>3 [p0 [ .Sol1a,5 [ 222 2931:0901 52
0|02 | 2.0 ) [ d92 oo | D03 [24,].e419 |20 ] 70| sas
2.2 129 [ 12966, ( | .56 105].21Y )5 |Zoas] 88D
ol 71 131 | _|azs 5% |.o00] 120 [.92 29711 70a¥] SSo
J _a_'_g T 122 166 Lo R 2% e | joadl 550
| b1 A6 ] |aas [5% oS [0 2.4 1«‘2%_5‘20_
SUBTOTA rdededrd it el e wdrdkdrir dedrdriok Ahdrdd v ok dededededr ’A’i il
0.9 2.6 & 1235 5.2 |.sop [[Q.5 | 210 [ 246l a02] S50
o7 1251 J 12291569 Lk [1an |28 [R19] 0] S50 |
Bl o 1 (2] . 229 [cq [soslll].a35 | d36l-000 | 575
PES o123 [ 129 (6.0 L31S (129 [.[92 1193 [zcal § 575
20— 0.5 1.2 .1 LZ2»s 5.8 | 5cllaa [203 (204 [-oa/ | €O
5.5 1ol e-l2%2 | s | .sig[1,2a |25 [2ay {7021 ] (00 |
] LT 1211 0 933159 [.5'6 2.0 [192 [14Y |sodi | (OO
22— 0.5 1 2.0 ) 19%615A [ .s|[120 LHS [19¢C 170V (oo
2 %) (0. ol e 1 225]5.%1,814112.9 on_c’:\__;q%a__@f OO
L2 1 1Al 7 L226]5.9 |Lsis [129 |,205 | 204 1702 ]| (00
s((;m : / .95;1 l%,o sg'ri !9.2 .Il§<8 %9 foglﬁ
: L, | 29 Lo [.S5112a |19 [192 202 0
UBTO_%- Tdrdhedr vl o Wi e iy :*** wwr i wedevrdedr t***: P Jm ARAAW
gz& Gl T [ 239 5al- 50560 [\¢] \;?ﬂozf 00
059 | bl & 22554 .S 130 [1¥] | ¥ 03] | 575
M 5-52 :S nl 3"—!‘5 (/J;O .5-65 IBf ',L‘V’.}‘ ’:q?) i 5‘75'
ol 51 L LA [ 122559 Lo [on [[PT] 1bo=630] (00
S AL [ 2% |5.%]839hay [ded | Les | Xo oo
05 (, | 512 123 1570 .53 122 [l | 172 1780 OO
=55 [l.2 ] .1 [.229]50 |.S22 3> |.N% | 109 ;2RO s
0|54 | L[| I 229 57 | .530] [32]1€S [1.€6 {100 | 00
W s 4. [ |- 23|50 [ .S32]133 1,180 11.€1 15040 L (00
2l 52 | 1.0 .| |25 [56.0 | .S26[124 |V [).99 [FO30] 0O
2 5.2 1,0 e |20 ss | s3] (BU]ER | 1890 | L0
25052 | Al | AL [ 5M [.S35[13.4 [P0 [ 24 @0 | (00
'SUBTOTAL el Ll i whririd A fededededr Fededed ok whdid Feh i wdrdedrd - , ; qa i drd
TOTAL el whrdedrdr [TITT] wrdrdededr Fededrdrdr ehehehd Fidried dedrirdedr Redrdedrdr ,‘ %m Ak
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GAS DATA SHEET #12

WEIGHT: 43 pATE: _0S5-0/-03
uniT:_ FLOO RUN: O _ PAGE: OFB
TIME_ | SCALE[ FUEL [DROP| V. 2 | V. O: V. CO [STATIC| SO:PPM |
57 . & .20 5.0 .52 132 |.2¢] ;a,ség 0\9 faQO_
3L TT 21 0 .5 g.ol.522012.2] .23 A8 7019 | (00
30— 5.0 | | a%] 4.9 .535 [2.4] .29 [ 2.5 -019 | 6bOO
31 .ol 9 || o | 4.2 .93 [2.5].241]2.5015019 | a0
ol bl JlLao |4 Lo [ 73|20 [25(]=09] o0
A4 G .61 .90 4.3 | SUI| [3.5].297 [ SO1-009 | (00
AL 1 Latol Sl 531 132 ]-F20|R.2\ 50181 (0O
S €N | 4| S99 Fo | s2g[12.4].2% [2. 4115018 000
B L% 1 0 1.200] 5.0,S38| (24].951 1225|7018 2S
4. .2 >],196] 4.6 ].529] 15.5].202%8 2Almoe| as |
T 4.5 | 4| o L85 | H.l | 526124 | 296 (A T1]-01% | LSS
2 g4 1 .1 1. 190 Hs ,SLH 132 1,ZH 1205 -;ﬁ/é (L25 |
'SUBTOTAL F1ieild wdrdehd irdehd **_*-i_i t*t:i_ e ded A kil ‘*“; - Wi
T 1 = | 902 o8 [120 [ Ie]an]01a] Las
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Jotul U.S.A,, Inc.

STACK AVG

BACK AVG

FIREBOX AVG

185

171

520

Run 3

TEMPERATURE DATA SHEET #14

TEST TIME

TOP AVG

RT SIDE AVG

SEC/CAT AVG

END
START

425
244 LT SIDE AVG
242 BOTTOM AVG
787 AMBIENT AVG

181.0

262.0 /"

-81.0 DELTAT

CIRCLE: ; GAIN

Page 1 of 1

05/01/2003

235
200

817"



€ 0 | obed

o¢ c¢ Zve 1S 9ee B6EEL 28 | /801 | 699 | ©98F | LOE | /8L | w0t | Gee | bee | Sib
13 Se eve 1S 9ee geel z8 126 | 299 | 98L | 00E | 98L | €0t | Gve | Jgc | OLL
1€ Ge eve 1S 9ee ZEEL 28 | €401 | /9 | 28, | 86¢ | v¥8L | OOE | ¥9¢ | ¥ | 9l
L€ g¢ eve oS €2 LEEL Z8 | /801 | ¥99 | 8L | €62 | ¢8L | w6c | Lle | 2Sc | 09k
1€ Ge Sve g €2 62El 78 | 890L | 069 | €8l | 06c | 08L | 88¢ | ZJE | 9S | SSI
g e | owe S¢S €2 8zel 18 | €50L | ¥e9 | 18t | v8¢ | 6.1 | 182 | ¥IE | €S | 0Sh
L€ ge Tz SS 8ee LEEL Z8 | LI0L | 819 | 8L | 082 | ZJV | 9/ | GlE | €S | svl
L€ ge 8ve ¥S 8ET VEEL 18 | ¥€0L | 019 | 8L | 9/2 | 9Ll | €l | 6/€ | vSc | oOvi
1€ ot ove ¥S BET ! 18 | 6v0L | 209 | 6Lt | vwiz | viL | iz | ¥lE | vSe | &etl
o€ Ge Sve €S 8eT ovEL 18 | 0LOL | 865 | 6ZF | V22 | VIV | 0lz | €€ | 2S¢ | ogl
Ge e LvT €g 652 EVvEL 08 | 160l | G6S | 8ZL | 992 | 691 | 892 | ®BJE | ISz | szi
ot Ve 8ve Z5 34 L¥EL 08 | 6201 | v6S | 08l | 652 | SOV | €9¢ | /8% | 9 | ozl
ot Ve vz 1S 6EC geel 08 | 2.0 | 265 | 8LV | 252 | 29 | 6SC | L6€ | 2l | Sib
I3 e e 0S 6EC 8eel 08 | vSLL | €8S | I18F | evZ | 9S4 | 8¥c | 68€ | 18Z | OLb
o¢ ot 8ve 05 BeT geel 6/ | /9Ll | €96 | €8L | 1€c | 6¥L | ®cc | 1ec | 28c | SOL
ot o9¢ | 6w ¥ gee ovEl 8/ | 88LL | S¥S | v8L | Lez | €L | 82 | 29t | 08z | o0OL
o¢ gc 8ve 6v 1£2 Zvel 6L | 9GLL | 2¢s | 98l | o1z | ovL | Zlz | SvE | viz | s6
ot 8c 324 8y 4 ovel 8L | G801 | €6¥ | 981 | 20¢ | 9tk | SOZ | 6LE | €9z | 06
g¢ I 8re 8y veT 0SE} 8L | I¥0L | 29v | 06L | 96L | wEL | 96L | 06C | 8vZ | 68
ge T3 Z4 8y vEe Zsel 8. | 8lLL | oev | €64 | V6L | ecb | /8L | iz | eec | o8
ge 8g ove 8y VEe vSel 8. | 2/0L | e | ¥6L | 8L | 2eL | 08k | 8SZ | 02 | &L
ot L€ ove 6v £€2 ¥SEl 8/ | €9l | /8¢ | e6L | S8 | eeL | SZL | s8ez | 0z | oL
o¢ ot ove 6v 334 0SEl 8L | vSLL | ©9¢ | €0z | ¥8L | ecL | €L | ziz | 08L | €9
g¢ o¢ ove 6Y ¥ee vrel 6/ | /€. | GS€ | 90z | 98L | O€L | o/L | 01z | 69L | 09
ge £ | ove v vET Geel 6/ | OL6 | IS | 0wz | 68, | 8cL | BLL | bz | ZLL | s§
ge £ ove 8y gee LEEL 08 €6 | ZvE | 8Lc | €6L | vl | 08, | SOz | 89F | 0§
ge o¢ v 8y see Zeel 08 | /9L | eve | Oz | 6L | ovL | 88k | Oz | OLL | s¥
o I3 8 8y T4 geel 08 | 2/ | 2S¢ | Gez | 20z | 2S5k | €6V | lec | wiL | o¥
o¢ 6¢ 8ve 8y 9€z geel 18 | w18 | 2S¢ | e¢ec | 60 | ¥9L | vOoc | Ok | OZL | s¢
ge T3 8ve Iy 9eT geel 08 | 600L | €9¢ | evc | 6lc | 62¢ | 822 | SOc | €9k | o€
ot 1€ 8ve Ly 182 IE€1 08 | 966 | O/ | evz | 62¢ | 9c¢c | Jgz | 80z | €9L | se
ot 8c v T 8z geel 08 | /2S | 06€ | ¥Sc | Ove | eve | Zve | Sz | 99L | o2
1€ 8¢ vz Ly 3 Eeel 18 | €16 | 80 | 29z | eS¢ | iS¢ | 8Sc | 02 | 2ib | S
1€ I3 ve Sv ove el 18 | v¥S | lev | 892 | 69¢ | 6S¢ | ¢l | 6ez | 98k | O
Ge I ove 8y 0ve gzel ¥8 | GLOL | €Sv | 6/C | 8¢ | 19¢ | G8C | vee | 19¢C g
6¢ 1€ 8ve ¥9 6EC SIEl ¥8 | c¢. | 09 | 88C | 96 | 66k | 28C | Ovec | el 0
N0 ZOS INO Se9-Okog seH-0 IO |[dws | xog [dwS [uing agn 1 [Juaiquly 1eD/995 [X0gqaiid [WoRog [apiS 1d | oeg |apis 11| dol | »oels | swil

€002/10/50 guny Vil# 133HS V1VA 3€NLVEIdNEL "ou| “y's'N Imor




€ 1o z abed

8¢ 1€ yie [42) Gee el I8 €19 8% 861 yX44 el 202 28l orL | eg¢
8t 8t 1444 29 174 gecel 4 SlL9 06¥ 861 8ce 291 802 8l vl | 0S¢
8¢ 8¢ | 444 [42) Gee 143 6. 619 1114 g6l 8ec €91 0le S8l 143 14%
8e 8¢ Sve 29 Gee (444 6. [34%) 66% S61 8cc ¥l cle g8l 8l ove
YA 8¢ ¥re 19 174 (44 6. LE9 ¥0S 961 62¢ ¥91 €le o8l el See
PA> 8¢ S¥e 09 SeT €2El 6.1 €9 £0S Sgl 44 29l ole 181 evl 0ee
o¢ FA> Sve 09 14 v2el 08 9€9 60S 661 [414 9l o1e 88l 6¥l T4
o ot Sve 09 144 144 18 €€9 €lS 86k £ee SS9l 6LC 681 6vl o0ze
o¢ | et 144 09 SEe gcel 18 €79 615 861 1414 91 0ce 061 0Si Sie
o€ S¢ 144 [42) vee [44 I8 0s9 T4°] 861 S€C Sol 344 061 ISL oLe
o€ SE S¥e 19 14 X4 (445 28 €59 82s 00e LE2 Ll £2C 161 csl S0¢
Ge oc Sve 19 12 X4 €2el I8 1S9 62S 861 JAX4 99l [444 61 €Sl 00¢
1> oe Sve 09 £ee veel 18 1S9 LES 861 8¢€e 991 €ce 76l £SL S62
YA ot ore 09 €£C SZel 28 1S9 €E5 102 6EC 491 44 S61 1%°12 062
LE 1 G¥e 09 £€C peel 18 6€9 o¥S 861 Ive 89l 144 161 €51 8¢
L Se oFe 09 £EC gecel I8 79 [44°] 861 (444 69l [44 161 €51 08¢
og 9t S¥C 09 [4X4 Scel <8 99 | 44°] 102 e 0L} £€ee 661 Sl Si¢
o¢ P45 v 09 [4%4 ozel <8 8v9 LvS ¥0C ore LLL 9€e [40)4 SSl 0ic
JA> LE Lve 0s [4 %4 lcel (42 0S9 0SS 102 5144 cll 8€¢ €0¢ 961 S92
YA ot ove 6S [4 %4 Leel 18 £59 Gss 102 6ve il e s0c oS|I 09¢
A o¢ ove 6S LEC 6c¢cl 28 659 098 | -#0C [4:14 Sll eve 60¢ LS 114
LE L8 6ec 6S 1€2 ocel c8 699 (4] 144 gse 9Lt 8ve 0le 851 0se
143 9 | Oove 6S [4%4 LEEL I8 €19 895 [4V]4 85S¢ 8.1 95¢ [434 BS1L Sve
S€ ge 6€¢C 09 [4%4 1432 28 189 6.5 ¥02 092 Ll 152 L2 19l ove
¥e S¢ 8ce 09 [44 oeel Z8 689 ¥8s £0¢ £9¢ 8.1 €9¢ {44 29l 1174
14> ot 6€C 09 (474 6ect 8 0L 886 661 89¢ 611 89¢ | {44 ol 0ge
123 Gg BEC 08 1A X4 rel <8 (A YA 165 661 214 641 €lc 6cc 291 gce
e 1 6eC 09 £€eC oveEl €8 8E.L G509 002 §.¢ 6.1 Slc 1414 891 0z
¥e ¥e LE2 09 1444 6veElL £8 0s. €19 66} 8.¢ 08l [4:14 344 742 1134
e S¢ €2 09 vee 0sEl €8 994 129 861 €8¢ (415 ¥8¢ 6vc Ll 0ie
1> e 8ce 09 ¥ee osel €8 ¥eL 1€9 S61 182 Z8l 062C 9s¢ Ll s0¢
ge 4% 6€C 6S 1 %4 6vEl 28 018 A4°) ¥6l 06¢ €8l €62 99¢ c8l 0oz
Geg e ove BS Gee 8VElL c8 I¥8 1S9 061 £6¢ €8l 16T 9/¢ 061 S6l
9¢ e 114 8§ SEC orEl [4:] ¥S8 SS9 <6l L6¢C ¥8l 00€ 88¢ S61 06l
oc Ge 3144 8S S€C el 8 606 859 681 66¢ L8} €0 #0€ 102 S8l
oe Ge [444 85 9ee vl (4 866 §99 o8l 00€ 681 [403 oce 124 08l
N0 ZOS nO se9-Oxog sen-9 IO |dwg | xog [dws [uind 3gnl jusiquiy jeD/0ag [ x0galld woyog [3pIS Iy | Joeg [spiIs 1) dol | %ol | awil |
£002/10/S0 guny Vil# 133HS V1vVa 3¥NLVE3IdNTL "0u] “v's'n Imor




€ Jo ¢ abed

1 se gve [42) ee 8ccl 61 ¥es 8cy €81 80¢C 8Si L8l 89k 8tl sy
ot 1> | 444 29 144 8c¢tl 61 L¥S 144 98| 60¢ 651 681 691 6El ocy
o 1 1444 29 GeT 8cel 6. 0ss 14514 981 224 65} 06l 0Ll 6El Siy
o€ 1% Eve 29 1 X4 8cel 08 8gg 114 68l [424 651 06L cLl ovi oLy
9t 9t ve c9 SE€C L2€l 61 ¥9S [4°14 88l €le 6sk 6L [44’ 345 SOy
ot o€ £Ve ¥9 SET LeElL 08 89S £9F 161 134 651 €61 €L (445 oo¥
o oe [444 9 14 ocel 6. 045 X514 88l Ll 6S1 6l il vl S6¢€
LE gt £ve ¥9 See ozel 08 LS 1414 Z6l 8lc 651 g6l Sl (445 06€
LE o€ £ve €9 SEC ocel 08 89S 1414 ¥6L )[44 651 L6l 9Ll evl §8¢
LE o€ eve €9 GET 9cel 61 €.5 69 v6l 344 091 661 Ll 1441 08¢
€ LE [A44 €9 1454 gcel 6. 08S [ A4 #61 [ X44 191 102 6.1 vl S.ig
LE L€ £ve [4°] 1314 seel 08 98s Ll ¥6l vee 191 102 08L Ldds 0.lg
8t A £ve c9 gee el 08 £6S 08¥ £61 44 191 02 181 Syl §9¢
8¢t LE £ve 29 GET vech 08 ¢09 14514 G61 [44 2ol S02 28l ovl 09¢
N0 ZOS ANO seo-0xog ses-7| N0 [dws |xog |dws [wind 3gn | [jusiquy jeD/0ag Xxogaild [wonog [apiS 1y | ¥oeg [apis 17| dol | yoEs | awil

€002/10/50 gunyd Vil# 133HS VLVA ¥NLVE3dNGL o] “y'S™N Imor




ZERO / SPAN CHECK DATA SHEET #15-1

pate: 05 /01 /02

Analyte: COz (15-1)

unit: OO Run#: %
Zero Cyl. #: OH2TRC. 2-A_ conc.:  0.00% CO; Cyl. Press. : ﬁQO_PSl
Cortified by : _ALR LI QULIDE Date: (O2-20-02_
Span Cyl. #: (L2135 cone.: | 240 %CO2 Cyl. Press.: Hgé PSI
Certified by : [DE Date: DO2-[3-0
Model : PIR-2000 SN : 407069

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

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

CO, = + 0625 % CO;
CO, =+ .05%CO0:

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

Z>

, ., . N
PRE RUN Audit: by : A_ a/{ﬁ’cﬁ% Time : _ZQ[[_S_Temp: °F
" A:n RESULTS
Point Expected Response = Actual Response + Conc.
# Meter | DVM % | Meter | DVM % Difference A%
ZERO | 00.0 .000 | 00.0 0D 0 gm ~ 023 > ,Oq
W 00| 206 | 1040 [40.5 | 495] 12343 | T05€ | 55

v’
POST RUN Audit : by : ‘Am ime : 8000 Temp : °F

A;T RESULTS

Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 oD, ool 003 + 000 |7

A a0 1496 240] Has] 495112 349 | —05% | ©JS3

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

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

Span % Difference = Act %
Full Scale Value

!



ZERO / SPAN CHECK DATA SHEET #1 5-2

Date : O\S.ZQ/ / 0> Analyte: Oz (15-2)

Unit : F é"i’)() Run#: e

zeroCyl #: Q42TAC 2-A  conc.:  0.00% O Cyl. Press. : Q00 _psi
Certified by : _A\ R QU DE Date: Q2-20-02

Span Cyl. #: (L:-31 ) conc. \L.40 %0, CylPress.: ”0& PSI
Certified by : MR IIUIDE Date: 02 -(2-03

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O
EPA Control Limits = + 2. 5% of 25.0% O, = *+ 0.625 % O2

Method 28A = + .2%of 256.0% Oz = .05 % O

PRE RUN Audit: by : KI!’Wﬁme: )M ‘;'emp: gé oF

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

ZERG| 000 | 000 | 000 | .0l 000 | 025 |T.025 |7 /0]
SPANT 105D | . 500 | 129D 12.56] .50(| 12.8520 |1.09- /05

POST RUN Audit : by : )d //(/ Z%%; :Tlme w‘femp 77

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

ZERo[ 000 | 000 | 000 | o0 |, 001| 050 050 |7 320
= TL8p| 200 112 |2.55],501 112504 | .09 | 1105

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-3

Date : 05/5 / /0:3 Analyte: CO (15-3)

Unit : /é’Jé Run #: 3

zeroCyl. #: _O4ZTAC 2-R  Conc.:  0.00% CO Cyl. Press.: _ 400 Ps|
Certified by : _ALR_ LI QUINE, pate:_N2-20-(R

Span Cyl. #: (L -313) cone.: |2.40 %CO Cyl Press.: | 22 _psi
Certified by : _A1 R LIOWITE. Date: (O2-12-05

Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005
Range: 0-10.0 % CO Analyzer Output: 0-1 0.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % co
EPA Control Limits = + 2.5% of 10.0 % CO = + 0.25% CO
Method 28 A = + .2%of 10.0 % co=+ .02%CO

PRE RUN Audit: by: MC&QJ - Time : ZQ{E emp : D

A@l‘l‘ RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 | .000 | 00.0 00 0 000 t 0 [ [ + 0 [ ¢ e, v
SV 502|502 5.02 4| s.0c0| 70307 KT |~

POST RUN Audit : by : ‘A W%\ Time : &Q_‘I‘emp 2 2 oF
@IT RESULTS

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

ZERG| 000 | 000 | 000 | o0l 000 O/ |01 V[0 |~
SN |50 2 |.602 | 5.02| 503, S03| 5.040 1*.020 1197 |~

+ Conc. Difference = Act % - Exp (Std) %
Zero%leference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #1 54

Date : ﬂél/ 0// 02 Analyte: SOz (15-4)

Unit & F’pr Runi#: 6

zoro Gyl #: OH2TAC 2-A Conc.:  0.00pem SOz Cyl. Press.: Q00 sl
Certified by : AR DLAJATE Date:_Q_?-’ZO‘QL

Span Cyl. #: QQZDQJ%HL Conc. : ‘Z.E’]O ppm SOz  Cyl. Press. ! 2(225 PSI
Certified by : Bl\Q LIQW IDE Date:__OP’ZQY w £

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : _X Z/ _ﬂiTemp _&5_

AU RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM PPM Meter % Difference A %
ZERO | 00.0 .000 00.0 CDZ) OCB /17’ /XB 4"/4 /%73 -*'5207 v’
SPANT 51,0, | .5)k | 1290 X2 20| 1200.002]" 10.003| %400 |~
POST RUN Audit : by : A Mﬁ%me 51000 AU/ Temp : -/ ) F
AUéI)I' RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM PPM Meter DVM % Difference

e A %
= 0.0 [ 000 [ 000 | o9 al.ooo| /.90 | 1LEG TG |
W= | 5 11290] 5121 .S58 1129509817 5.028]" 201 |«

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

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

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




QUALITY CHECKS DATA SHEET # 16

uniT:_F oo RUN: D pATE: S~ 1-03
Thermocouple Check:

TIC #1 — °F TIC#13__ 1S3 °F
TIC#2 - °F TiIc#14__ 0.2 °F
TIC#3 49 °F Tic#15___Wo/) °F
TIC#4 0.4 °F TIC#16___S3.4 °F
TIC#5 9.4 °F TIc#17___SHE oF
TIC#6 70,3 °F Tic#18__ ) 1O oF
TIC#7 9.2 °F Tc#19___ M0 °F
TIC#8 A0 °F TIC#20___ oF
TIC#9 Lz °F TIC#21___ °F
TIC #10 72| g T TCEm__ T °F
TIC # 11 LS. oF Tic#23 10. 2 oF
TIC#12 34.J  oF TIC #24 m—— oF

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

v
ZERO_1:3 _°F Adjto ©.O _°F  ZERO_.3D _°F Difference .0/ S %
spaNA92d oF adj 102000 oF  SPANZXAGOF Difference_ (30 %

Thermocouple Readout Pretest Linearity Check:

0 =_0.0 °F 200 = 20l o 400 = 4906 °F

m——

600 = (DL3 °F 800 = Y °F 1000 =_[000.[p °F
1200 = 1l9%.0 °F 1400 =1399Z °F 1600 =]5997 °F

1800 =|400.0 °F 2000 =2000.0 oF
Sample Train Leak Check Pre 7 Post __ ¢
C-gas Train Leak Check Pre __ v Post ¥
SO, Train Leak Check Pre v Post__ 7
Static Gauge Zero Check Pre z Post__V/
v
Scale Check Pre : &7 0 — ) @'O iz
Post : S 1 = I 2.7)

Stack Cleaned Prior to Test Run : YES NO X






COMPUTER INPUT DATA SHEET #1
Client: \75'—7&{[. M 9 4 7 /\/d
nddress: <) LIUES/IDE ST/ PO . Boax /57

DETLEND, M o 04
Phone: 200 - 79 ’7—' 5‘#6} &l Fax: PQO 7” 79 L éf/ ,2:2
Run No.: ’;{; Date of Test: OS’OS L4 Burn Rate: | A OI v

"
Model No.: O i I min ;&’ min-1.25 =Han—
Stove Type: [ ] Cat Non Cat [] Pellet []1.25-1.9 []max insert

» v
Dry Gas Meter Y Factor: %O ” Post Leak Rate: OOO cfm Time: _S_Qi_mm.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2) p
Dry Gas Meter Volume: /cQ 3= Q / / cf
(00.000) (Data Sheet #2) v -
Stack Flow: ] e dscfm A H: , A3 in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
i - , v/
Maximum Vac.: LL @) Barometric Pressure: 20 . ‘ in. Hg
(0.0) (Data Sheet #2) | (00.00) (Data Sheet #2) »
Ho0O Captured: / 75’ 67 g
(00.0) (Data Sheet #3) =
; VI "
Front Half Catch % Of Total: 3 Q : Zé % Total Particulate Catch: } } 6892 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: L/@ / 5 %

(00.000) (Data Sheet #7)

} 5/ { ar/dscf

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

Relative Humidity: o(zgg % RH Ambient Moisture: I f 5 % H20
(00.0) (Data Sheet #8) 2 (8'00) (Data Sheet #8) p

Preburn Fuel Wt.: L‘\r?) {5 Ibs. Coal Bed Wt.: 5.% _Ibs. TestFuel Wt.: | [ { Il‘as.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default): 14, L9%.% BTUMr
(00,000.0) (Data Sheet #8) 7

Kindling Fuel % Moisture (wet):___| Y4 2%, % Pretest Fuel % Moisture (wet): | 2452 « %
(00.000) (Data Sheet #10) i (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): A\, Sﬂ’k\ % Test Fuel % Moisture (wet): 1777 S Qf %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) o

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

¥

Stack Static Pressure: =03 { in. H,0

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

Average Ambient Temperature: /)3 °F Stove Temperature Change: "69‘:2 (0 oF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)




TABLE 1 ----- RAW DATA

CLIENT : jotul TEST No. : 4
MODEL : F600 DATE: 05-May-03
TR A ERAA AR AR A I IR R h R hh*hhhh ok k ok d o v o ok o ok o o o o o o o o % s o o o o ok e o ok o o ok ok ok o ok o ok ek e ok
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP . (6(0) Cco2 COCENTR..
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
0 680.500 0.150 85 1.56 5.80 525
5 682.000 0.460 85 0.63 12.60 300
10 684.689 0.190 85 0.61 3.80 475
15 686.389 0.170 85 Q.71 4.90 500
20 688.005 0.150 85 0.85 4.70 525
25 689.544 0.150 85 093 4.30 525
30 691.083 0.150 85 0.80 5.20 525
35 692.622 0.150 85 0.87 5.80 525
40 694.161 0.150 85 1.00 510 525
45 695.699 0.150 85 0.95 5.90 525
50 697.238 0.190 85 0.85 6.90 475
55 698.939 0.230 85 0.77 8.50 425
60 700.839 0.300 85 0.53 9.80 375
65 702.992 0.260 85 0.62 9.60 400
70 705.011 0.300 86 0.46 10.40 375
5 707.171 0.300 86 0.50 11.40 378
80 709.332 0.300 86 0.40 10.20 375
85 711.493 0.290 87 0.49 11.60 37D
90 713.662 0.260 88 0.53 10.90 400
95 715.703 0.260 89 0.60 11.70 400
100 74715k 0.260 89 0.56 11.90 400
105 719.799 0.260 89 0.60 11,90 400
110 721.848 0.260 89 0.43 10:90 400
115 723.896 0.290 89 0.40 11.10 375
120 726.081 0.290 89 0.41 11.60 378
125 728.266 0.260 89 0.44 12.00 400
130 730.314 0.290 89 0.25 10.60 375
135 732.499 0.250 90 0.50 8.70 400
140 734.553 0.250 92 0.62 8.00 400
145 736.626 0.250 92 0.76 7.40 400
150 v38.697 0.200 92 1:.22 6.40 450
155 740.538 0.200 92 1:33 6.20 450
160 742.379 0.200 92 1.48 6.10 450
165 744 .220 0.220 92 1.53 6.20 425
170 746.170 0.230 90 1.89 5,90 425
175 748.105 0.230 90 1.66 6.20 425
180 750.040 0.230 90 1,73 6.10 425
185 751.976 0.230 90 1.84 5.90 425
190 753,911 0.230 90 2.01 5,80 425
195 755.846 0.200 90 l.61 6.30 450
200 757.674 0.200 90 1.46 6.30 450
205 759.502 0.200 90 1.48 6.30 450
210 761.330 0.200 90 1.55 6.30 450
215 763.158 0.200 90 1..58 6.40 450



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330

764
766
768
770

772,
.549
.477
<299
780.
781.
783.
.587
.409
.231
791
792.
794.
796.
.341
800.
801.
« 7L

774
776
778

785

787

789

798

803

.986
.814
.749
.685

620

121
943
765

053
875
697
519

163
985

0ODO0O000O0OOO00000O0O0000O0O0O0O0OO0 O

.200
.230
.230
.230
.230
.230
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.180
.200

90
90
90
90
89
89

89
89
89
89
89
89
89
89
89
89
89
89
89
89
89

RPRHENNNRENRENNNNNNNRRRRR R

.63

‘66
-85

.79
.94
.18
29
+12
« 16
.18
.05
.05
w33
.05
27
+ 15
s 2 |
+02
<29
.96
.88

WWikdkd bbbt LIONG Oy

.30
.20
.00
.90
.70
.60
.30
.00
+10
.00
.90
.90
.90
=30
.80

<30
« 10

.00
90
.80

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



TABLE 2---RAW DATA

CLIENT : jotul TEST No. 4
MODEL : F600 DATE : 05-May-03
********************'l'*************************************************
METER CAL. Wt. WOOD

FACTOR (Y) ------ 0.99 BURNED (LB) =-=-=---- 17.9 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) =------ 30.11 in Hg MOISTURE % ------- 17.759 %
LEAK RATE Wt. PART.

POST (Lp) ------ 0.000 cfm COLLECTED ------- 1.1582 g
WATER METER

VOL. (Vlg) ====--- 173.6 M1 VOLUME Vm =-===-- 123.211 mcf
TEST HC MOLE

TIME (MIN) ------ 325 min FRACTION  ---=-=-- 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :jotul TEST No. 4
MODEL: F600 DATE: 05-May-03
*************************************************************
AVG DELTA AVG PRCNT

> A —— 0.22 in H20 O s-em--- 1.30
AVG METER AVG PRCNT
TEMP. Tm ------- 88 deg F C02  m-=mm-- 6.97
AVG PPM AVG BAL

802 m=mewmee 436 PPM CO2/C0 2  mmeemes 5.36



4

05-May-03

457.992 dscf/Hr
&
7.63 dscf/min

0.0098 g/dscf
4.49 g/Hr
0.44 Lb-mole/Lb

3.68 g/Kgdry

fuel

TABLE 4 ----- CALCULATIONS
CLIENT : Jjotul TEST No.
MODEL: F600 DATE:
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 118.26 dscE FLOW Qsd -------
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 8.171 scf CONCTRT; CB =wm——e
PRCNT PARTC.EMISS.
MSTR Bwsg =-==----- 6.46 % RATE E - ===
BURN MOLES OF GAS
RATE BR ------- 1.22 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART .EMISS.
RATE  ------- 199.50 g/Hr RATE  ------
&
163.66 g/Kgdry

fuel



CLIENT :

MODEL:

i o

TABLE 5 ----- PROPORTIONAL RATE VARIATION
jotul TEST No. : 4
F600 DATE : 05-May-03
**********************************************************************
TIME PPM PROPRTN. PROPRTN
INTEVAL x RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
b 760.5 o 100
10 7179.5 99
15 1799 99
20 780.3 99
25 780.3 99
30 780.3 99
35 780.3 99
40 780.3 99
45 779.8 99
50 780.3 99
55 780.4 99
60 780.0 99
65 780.0 99
70 779 .4 99
8 781.1 100
80 781.5 100
85 780.7 99
90 782.2 100
95 783.6 100
100 785.6 100
105 785.6 100
110 786.0 100
115 785.6 100
120 785.8 100
125 785.8 100
130 785.6 100
135 785.1 100
140 785.0 100
145 790.8 101
150 790.1 101
155 790.0 101
160 790.0 101
165 790.0 101
170 791.8 101
175 787.1 100
180 787.1 100
185 787.:5 100
190 787.1 100
195 787.1 100
200 787 .3 100
205 787.3 100
210 787.3 100
215 7873 100
220 787.3 100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
330
315
320
325
330
335

787.
787.
787.
787 .
786.
785.
786.
786 .
786 .
786.
786.
786.
786.
786.
786 .
786.
786.
786,
786.
786.
786 .

ORRFRKHRRRERFEFREPRPRERRERRPREHEIFOUORW

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



Page:

ofj

METER BOX DATA SHEET PAGE # 2 1
uniT: o2 RUN : DATE: 5-5°0%
Meter Box:___ 3H Y Factor:_. 990~
Leak checks: __1b "Hg @:0°3 cfm "Hg @ cfm

IS "Hg @000 cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: };500
ROTO: PRESS: | J(y SAMPLING RATIO: 2.5 i 1 BP: 30, 1]

METER SAMPLE STACK DELTA [METER| SO2 |ROTO |PUMP
MIN [ TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 [13Yys | Lw.500 | —— [5G | S |$S | S2S5[8S |Ib
51 spllb®2.000 | — 1483 (140 30|45 (4D
0 ss[(9Y. 1,89 |6&9.(&9 | 2253 | 19 | &S |4IS | & |10
% [ 14po | ¥t 389 | 63L:359 | L.&%0 [, |1 | ¥S |500 |&§ |2.0
D ps| (L35 005 |33 003 | L.SLZ[,)5 | IS ISTS |’ |2.0
B o |6%9-S99 |L&T.SYY |0SE2 [ S | §S |SZ5 | 85|20
0 45 |A1.09> |1 033 [z [ | &5 SIS |85 |29
B | 20|82 bz (97 22| (b.SeT [IS | §S |85 |3S |20
0 261 @AY 1Ll |LIY bl | Lb.SL2 [0S | €5 |88 |38 |20
B 3ol (AS. 99 |AS. (99| G.SL2 | IS | &S [§25 |8S |20
0 35| (A 738 |1 7. 138 11.25D |,19 | S [4S |’S |20
% 40| L4%, 939 |I8.939 | 3. 10L | . 23| &S |Y7S |&5 |29
ROTOPRESS: . (. TOTALS ]\, 019G [2.29 |/020 BP. 20, ]
8 [1995[J00. $39 |700, 39 9. 18] | . P | IS |35] &S [20
% | 0| 102 %2 |762.992 |R.LIZ |26 |IS o0 [BS |29
0 65| 705.011 | 710S.01l [Q,170 | .30 | 8L |35 |86 |29
75 (1500|707, ¢ 7¢ |02 170 [F.170 | .30 [ |3IS [¥ |20
80 [ 55| 709.332 | 109.332[(9. 170 | .3p| 3w | S| |20
8 ;o [210.993 [ 4939153 |, 2921 | 353 [20
0 ,5[3.02 [ 13.0662 .55 [ 2| §F |HOO S8 |20
%[ 720(-715.703 | 15,03 [$.550 [.26 | BT |H00 (89 |20
W 22 [717. 751 [917951 |9.550 | 2% | 89 |Hoo |39 |20
05| 30| 719.799 |719. 149 [3.550 [ W | @9 |Ho0 |3 |20
0| 35|72l g48 |22 HQ [3.550 [\ 2 | §9 |Hoo [T |20
15 oo 723,99, |113.%9 |9,120 29 [ 94 |[375(R9 |20

TOTALS: ’l)lp.3‘47 3!34/ Mﬂ'ﬁ’ MAX VACC =
TOTAL Cu Ft. / TOTALS:143, 2L, |S.63 | 2068 AVG. BP/
o v A




of3

METER BOX DATA SHEET PAGE # 2 Page: 2
uniT:  FlLoo RUN: Y DATE : _5-5-03
Meter Box: S H Y Factorr Q90 Vv
Leak checks: __1 |00 " Hg @002 cfm "Hg @ ofm

1S " Hg @_+099 cfm "Hg @ cfm
Inject S02 @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume:__]: SO0
ROTO: PRESS: (o SAMPLING RATIO: Z2].5 : 1 BP: 30,1/

METER SAMPLE STACT(_ DELTA |[METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
201545 [ 126, 081 | 126,981 [A12D | .29 | 39 |375 |%9 2.)
5] o129, 2l | 128 L0 [8.550 |26 | &% |H00 | €9 20
W < 136,319 [130. 317 | G120 [+29 | g9 2157 %9 |20
% oo | 932- 499 | 132 499 9.534 | 25| 9L do0 | QO | 2.0
0| 551139 .553 |134.55%/%:503 | 25| 92 | 400 |92 | 20
% 0 |13, L2l | 71306, L7 |3.50D [ 25 |92 [Hbo |97 |20
W 15133, L1 | 133. LA 7] 1SS¥ | 20| 92 |YS0 | 92 2.0
B 20 190.53% | 140:S3¥ | 1:55% |.20 | 9T |450/92 2.0
W0 24 792.314 | )42 319 | 1.55% |.20 | YT |450 |9z |20
W 3,744 220 |44, 220|003 |, 22| 92 |425 |92 [20
1701 3¢ | 2906 170 4L, 170 | Y,037 13 | 90 |425| 90|20
B[ ol I9G. Jo5 |48 10S %032 |, 23| 90 |4925] 90 | 2.0
ROTO PRESS: ;HD TOTALS: Cﬁo")l )_‘g'-). losﬂ BP.: 3(). I
B 5d5 150,040 [150. 040 | 3.032 | .23 | 90 [425| %0 |20
B oplI5/, 970 |151-97, [R.032[.23| 90 |42s| G0 | 20
| 55]753.911_[153.9 1] [3.632 [.23]Q0 |425|% |20
1% 190|155 - 46 | 15S . 84| 7. 5% | 20 | 90 [450 |90 |29
20 ~51757. 4 |757. LY [7.586 |20 | 9o|H50| 90 |20
25| ;5 159, 50T |759.502 |7 5%l | ,eo | 90 [450] 90 | 20
20| 5| ). 330 | Jol. 3301586 |20 | B | 450 |90 |10
26| 25| 163, 158 | 163, 158] 258 220 | G0 [4% [Jo |4o
| 25| Y 980 | LY. 430 | 1.58b | .20 | G0 |450 [P | 20
25| 35 [t 31| ol 314 [ 3032 |- 235 | 9o [ H25]90 |20
20 2¢[2,8,799 |78 MY [R.032 |23 | g |H425|490 |20
25| ¢, 770, L5170, 68S (8032 [ 2] v | 4951490 | 20

/ TOTALS!|Q3 708 |2.58 JOSO MAX VACC =
TOTAL Cu Ft. / TOTALS(|192,.779 |5.45 |21 L9 AVG. BP: /

v v v ™




METER BOX DATA SHEET PAGE # 2 Page: 3 of 3

UNIT: ___FLoo RUN : DATE: _S-S5-03

Meter Box;___ S H Y Factor: , 990

Leak checks: __ | b "Hg @'P3 cfm "Hg @ cfm
IS " Hg @_L20 cfm "Hg @______cfm

Inject SO? @ 100 cc/min.

Nozzle: Probe @ 3/8" od

Initial Volume: |.S009

ROTO: PRESS.  |lu SAMPLING RATIO: 218 : 1 BP: 30.ID

METER SAMPLE STACK DELTA IMETER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM TEMP VACC
20 ([9¢5[Mz. Lro | 212.L20 [R.0494 ] .15 S9 (425]| 99 |20
25 Co| 719,549 | 114 549 | 3.044 | 23 | €9 |425 | 94 |20
20| | 70,477 | N, 917 [ 1,597 .20 99 450 |8F |20
255 (|00 [NS-299  [11%.299 | ).s97 |20 %9 |450 |g9 |20
20| 3 1%p.02 | 180 12l | 1.597 | .20 | 39 |4s0 |3F | 20
% 15 |3). 943 | 19). 9493 |54 [ 2o | 89 |Hs0| ¥ |20
0 15 |93, LS |183, W5 | 1.591 [«1o |81 [450] 89 | Z0
T 20 | 135, 553 | 135. S8 #| 2590 | 20 | B [450]%9 |20
| 25 [7%). dod [1%7 409 [1.sa1[. 2o |39 [H| $9 |20
26| 35|49, 23 | [1$9. 230|259 |20 | €] [4501 %9 |2.0
20| 35[]41.053 |4],.053 | 1591 .20 | %9 | 450| 81|70
2% 950|192 975 |92 375 1592 |20 | B [4s50 | %9 |10
ROTO PRESS: lle TOTALS: qz.osg 2.40 |C‘LS BP.. 30.10
301995 [ad. a3 N9, A3 [7.597 |.zo | BA |40 | %9 |20
| 50746, 519 | 196,519 .59 | .22 | 39 [4S0 | ]9 |20
70| 5| 98.39] [19%.34 (| 2.597 .20 [ &1 |4S0| %3 |20
35 | 1906 | W00, 163 | 300, 16315971 [. 20 | %9 [H50] %9 |20
3 s [90),9%5 | 0).985]7.197 |18 | %9 | 415139 |20
::j 10 363,903,711 |59 [ 22| 49 | 4% | %9 |40
339 4s.182 | 118 |S3¢
340
345
:"5’: 523,285 | 14.72|5839

\ 4
TOTALS: g_g__‘ TM%?VACC = L\(. )

TOTALCuFt [123, 72 1) TOTALS(7.929 | 2B S48 WVG-BP: 30,1 |

% v v V




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

= P Y A

UNIT : § (200 aun: 1 patE: 575 0D
SCALE |  WEIGHT

scALE cHeck| LEVEL ZEROED 295.0 g fiS.0
INITIAL : v / 590.0 g $90-0
FINAL : J |V 885.0 g 255 .0
IMPINGER _#1 #2 #3 #4
FINAL WT 159.9 LIV, T F50.5 | S9UY
wmawt | (12l 593.% 9933 %913
NeTwrcrams | 1475 204 -2? A |

TOTAL CATCH __| 7% [, GRAMS Hg0 —

FRQNT HALF
BEAKER # I
FILTER # LSOF DESC. ACETONE
EnaLwTg | 9720 |~ FINAL WT J04.390 0
nmALWT g | L (094D |4 INITIAL WT T
NETWTg 2192 17 NETWTg 1013
VOL. DESC. m| IV
BACK HALF

FILTER # 1500
FINALWTg | - &
wmaLwrg | Y299 |¥
NET WT g (HG) |-
BEAKER # L) B ™M IS
DESC. ACETONE | METHCHLOR | _ H,0 H,0
evaewrg | 94957271 104 Q(L{ 80891 | 10% 839
wmacwrg | 49220071 104 Q19864 10 42
NETWTg 433" -0@'}(\' 10227 .0997] 2@2)_
voL pEscmi] 260 75 O g0 (¢ \fﬁ?@/

N

PR



L

FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

—
Manufacturer S & S Grade : # 25 Glass Front Size :
Back Size: 82cm_ Lot No.:_ ZB911

ZB921

Date : Ol/l'}/()’i Time: 2055 py: P&l

11 em Lot No. :

Checked by:gg’&%aéh

\ SCALE ROOM ENVIRONMENTAL CONDITIONS

pATE D/ 20/03 sy: D4 |paTE; O !ézgédé BY: RSZ|DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME ,WE_EHT TIME WEIGHT TIME
el 0337 [Z1o% | G436 | 37 Henenismne Mostepn Kl
02oF| .o |29 | (6900 J|azgll W W R
WBEl ,957 (2110 | (3sg ) [c95¢ |NAW Buck |R-I
a4 El Lwaaz |20 | 6A95 ) (690 no K7
asel Al | a | Ceags) load/i | v RS
ULEl AE i | (as0) Joade | v R4
\HIF] ) (2112 g.@ﬁg___m oys| v " |R-5
ISF] 958 212 | (a0 ) | 6948 Tome FLOO |R-!
IHarF| LbA3g |21y 939) logyy| v |R3
soF|_.ead (205 | (Ly>) loqysl v R4
el 4221 ik | (432D 196 Peneemne Mokeaih
T2 8zal e | 4793 v | vt LRI
926 | L4297 |20% | Cuigs ) 097 [NewBucK | R-1_
e | yz13 | 21g | (43I ayg | n R-Z
I4sB | uzoz 209 | (Y203 [pq4e| v " |R3
NG [ Y232 7m0 | (439) |oaso| " v |R-4
e | 4295 | 421 [ /4215y |4 " " RS
e | ddoo | 2121 [, HH00 09 <1 | Tewe Elon | Rl
1aoe | L4237 | 222 (U233)  loasa| v v | RD
Vobe | Yo (22l (q7299)  leassl ¢ | Ry
Date: |-21-03 Time: 010

DATE

BY

DB

% RH

0120

2105

P

miv

yy

Y2\

CA3S

-

1S

d.jL/




Into Dessicator:

BEAKER TARE WEIGHTS DATA SHEET #4-2

Date: ()R-19 —2002Z

Time: /205 _ By: RFee—

IDATE: 0822 _ |BY: Ry |oaTE: BY: BY:

BEAKER FIRST SECOND THIRD

# WEIGHT TIME WEIGHT TIME WEIGHT TIME

T Thoda1qZ 143 [(Jodali 7407104

2 | 1ob2s42. o1l 10L.2528)| 0705 |1 Tomur H

3 | 101132 | 104 101, 1072 )l oT06|% K-

4| oS Yy | 1047 |C0% 14000708

5 | a1 4z90 | 1043 (9).436p )|0707 |

6 [ 9( 2030 | nsol (AL 107|110

7 | 497.1385 | (03] 2 ) 0711 1TJome F

8 | [0% 0750 | 1052110825 D] p1ial2 RS

9 | 10% Al | /053] (106.01607| 0114

10 | 1ng 310 | 1055|( 105 120L) 0751,

1| (0979 | 1056{CTo40%92) (0717

12 1 9%2203 | 10571(4%8.2304) | 67/8 |- | JonuL H4D

13 | J0.113% | 059]/10u 11%4) [07(9 7> R

14| 979922 | 1100](97.92192 | 072

15 | |od504q | oo (o4 12 012"

16 [95.7420 [102 0122

17 | 04.5943 | )104 07124 /Teme Fl()

18 | 10% Blod(p | 1105 S R-5

19 | (05473 | 1106 0726 |\

20 | 102.559%L, | 1R 0728

SCALE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME BY DB % RH ) 1

28221 1040 W | 15| 43 [oheskeaty Clly Loufmtrs

1925 0700 pp| 2% | Y9 |pate: -23-02 U
Time: -4 10




— L

S1HOIIM LNVLSNOD : &-¥ # 133HS V.1vad 3A0OLSAOOM

01 Sh Al [OhbY | &0l S
6 “Ih Ll QA | 0IC]| '1/50 2
g Ch 2L | ™R | JSenl algll ¢
L S LT [~ | 310|929, Z
9 QR CL [ B [¢!T | 290 !
HY% aa Ag awi | ajeq mcfm_mm; HY% aa Agq awi | ajeq mc_m_m_mw.,
“SNOILIONOD TVLNIWNOUIANI WOON 3TVIS
. s |THWIUELRLO d\ngﬁﬁmK\s@ f_d_ G| OlLLs ™ |y i
—2) cShllg | L3Ls ™ ™ ¥4 wwmm _QMWJ ~R\ hSIe é.\mo (GRG" é (CIISEIESY
S | (%0 [P %[ TELY SIS e =535
Ag | swi | 3je@ TR Ag | swl | a1eq Wolert | Ag [ swil | s1ea TEE Ag | awil | eeq | #19M
e :
P | Shi[9/ Q:ggmg_ Vgp| Tlo "% [ 1Al [ [>e¥| 7% | S
SRR 13786 R [TRL0 e ST 2b |2 |5 "] R
——=. [ # | P D% (SOl
T[4 8692 1] [AH| hhi | °%o | 29X RO [=RUI5EL0] 9, | EaLE 1] 7R [S5TE| o] €
—| 0T | Zof LeLS 3L VR | Fhl| 0%c| 9 (S'8b |~R [}ELo| “%o 9Bl [-m|5ew| X | 2i
* [ IR o |(0GE FODPR [E0[ %% [ 3 1Al | R [SEB0| o| (1
Ag | swi) | ®eQ JUDISAA Ag | swn) | @@ Ag | awny | ®eQ HETTY Ag | swi) | s1eq |#ioveeg
[ 30 [ :ebed co-S-G ‘3iva T *NNY QOS5 m * 1INN




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From /2 -08-2002 Through OR A3 -200> | Sartorius A120S 37010004

100 g 109 i9 100 mg : Dry i
weight weight weight weight ech | Date | Time | gy | %RH
0997 5| 1225 1 4]

_ajjﬁﬂg 9:999% | [l.00c0 ,
99.9998 | 10000 929 §12%))) boe | 1125 —1 | YS
GQa.5991 | 10.00ol | [.0000 )Xo, 107 13101 26 |4/

qa.4%eq] | (0:000] | [.0000 | 0997 1722 1420] 77 |44
99 .99 | \9.97%9 /000 L0999 1203 | ts | 7 | 44
Q9 93 | 10.0000 99495 | ,099% \2-10 | [220] 78 |43
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From 2 -2 4/ -700% Through Sartorius A120S 37010004
1 m
oot wgg%t weight weoighg L pate | Time | gk | %RH
4g4.999g | _10.000 ). 0000 0999 |bpeoz2M|16Ss | 74 | YY
5977 | 49,9998 | 10001 | 0999 | Waloz28| v | 77 s
1000000 | ). 000] | 1.0000 “0999,_| b [ p3-01| 1010 | 7|44
QFa7|_jp.ovol| 9978 , 0999 | #e— |03-02] /420 Qg__lzgl_
995598 0000 | 9997 1000 | DRw/| 03-03| 12DS| 1 | 4<
Q.99 10. 0000 [ O0EO {000 | ¥e— | 0303| 200S| 17 | Y7.
] 00, 00 10,000 ( ).000 | 0999 | e |d3-04| J03s| 75 | ¥
99999 | _lp.0p01 [ .0000 0759 | A |03-05 [ 0945 ) | 47
999911 10.000/ 10000, J000 | M—o3-06| (340 Y | Hé
78°6%95 | 4.9999| _ lLpopo| .09ag | W 03071 205D b NS
P9 99973 o000 | L0999 | e 03-03 [ 1150 [ 1] | N5
§99%97] 4.9998] _1.o00n| 100D | W] 637 [)850| 76 | 45
Q9 997%| 10:9000 . 919491 OO0 | W [03-10[1220 | 17 | 49
oacmg|  9a95 | o0 | 1000 | K2 | 03718117901 79 | Y |
96 9997 9.9999] __L.oo0 | 0999 | b |03-20| A4S | 74 4s
Gy e | 10.0o0p| 1. 0000|0293 |8 | 5322|1261 )b 47y
99.9992| _L0.0p4) 977 1000 | M |0223]1405 | 717 | §7
945998 G 9998|9979 | .0995 | & |pa2d|[4s0] 74 |94
00000 9 .am%| Loooo | omax | @ dozzs il | 95 | 4S
A. 0.0000 ___qF7| .09 | rot0la3o0] 775 14
P99 | _10.0001) 1000 [ . |os@2 1130 | 11 (49
929992 9999 .0oon | _.o7G | P loSoeR3s| 7] Yo
999991 999 [:000( O . losAlolis | 71 | 4s”
Saacg | 10ocon . 9979|079 ke 010|485 [ 73 1 1]
9 919% 9.9999 0000|0993 [ M. lo<- N30 |77 |He
KAk | 10-ol 9992 0999 | ¥ 25-R |40 s | 4S




UNIT :

BLANK PROCESSING DATA SHEET # 6
DATE :

FLOO

RUN :

DATE BLANKS DONE ;_0O2-23 -03

I5/05 /03

BEAKER

A

B

C

200 ml
ACETONE

75 mi
DICHLOR

200 mi
WATER

FISHER OPTIMA
LOT# 01158

FISHER OPTIMA
LOT # 994469

DWNA , TNC.
SPARKLATES
DIRTILLED

FINAL WEIGHT

108.90071

[06. %074

100 600

TARE WEIGHT

[0% 3995

[106. 2057

(0604 |

NET WEIGHT

0017

001

/)./

001~

TARE BEAKERS INTO DESC : TIME /430 DATE:
DATE :62-13BY : W§t-DATE :p2-|

BEAKER

1STWT | TIME

21203

BY : ¥ DATE :

BY :

2 ND WT

TIME

3 RD WT

TIME

A

08,994 | 1158

[ ——

{ 108 gaash | 928

v

B

10l 30k0 | VA

(6. 2¢57) 1130

v’

c

\0p,aL49 | 1200

(100 36 1921

v

FINAL BEAKERS INTO DESC : TIME : 10O _DATE :_O2 - 20-0%

DATE : 02-2.BY : D« DATE : 0225 BY : ¥ DATE :

BY :

BEAKER

1STWT | TIME

TIME

3 RD WT

TIME

A

10%.9010| 2013

2 ND WT

(

108 9007) 132

>

B

062018 | W 15

),_?\
(106207 )113%

v

C

10l Qb

TARE QC

2006 { /0@&_@@21/3*«!

v’

FINAL QC

DATE | TIME

wB DB

DATE | TIME

BY

wB

02D

1155

BY
We— ([ 11

04

0222

W lo

9

DB
78

1325

Y| )\ 179

g

02-23

1132

Al

4y

824

/

4
S
)



NET PARTICULATE CATCH CALCULATION DATA SHEET #6

it FL00 RUN.__%L  paTE: 057/05 /03
BLANK CALCULATIONS
Acetone : 00/2, g+_200 mi= Relslelelel? “g/ml
Dicholoromethane: _.00Q/7] g+_175 mi= L O0002.8 va/mi
Distiled Water: . 00/4- _g+_200 mi= __. 000007 Vgiml
FRONT HALF CATCH » )
' &
FLTERS : . X793 _g- | (.0000 g)= 4795
Total Catch # of Filters Blank Value / Filter
s o
X
BEAKERS: (012 q- /|0 :00000bg)= __. /000 7
Total Catch ml Acetone Blank Value / ml Acetone
&
TOTAL FRONT HALF CATCH : 3 79 g g
BACK HALF CATCH
o & /7/ /7 o
FLters: L [4G7T Te- | (0000 q)= .17 g
Total Catch # of Filters Blank Value / Filter
BEAKERS : o ’ 4 ¥ ’ -
Acetone : %, g- 2(2(2 (.00000 q) = 6}“!07/ g
Total Catch ml Acetone  Blank Value / ml Acetone
& 'OO]?' ) —
Extract: ()30 g- 75 (000028 q) = 0853 H
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
S 14 i Y,
Water: _ 064 g 4D (000007 g)= L0432 '
Total Catch ml Water Blank Value / Water
) )¢ L
TOTAL BACK HALF CATCH : ; 7 /7 2 5 g
- I"Y P
TOTAL CATCH : L582 g
v
% FRONT HALF : \22 8 _n%

(00.0)
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TEST DATA SHEET # 8
UNIT : F(;JOQ RUN : 4 DATE : 5~5-03
Test Chamber Air Velomty Start _2/ Stop : /@/ Avg /'69/

Wet Bulb / Dry Bulb 2. = '
Pre : WB : CDJ DB'g5 = 527 *"% RH f}%Hzo

post: we:_ @0 ps:_19 A0 “oru_L.| % Ho0
/
Average :_odB.5 "% RH |15 5% Hg0

Empty Stove Weight (lbs) : w/ stack & oil seal : Wet :__— Dry:O'O
Kindling Weight (lbs) : Paper : & Wood : o

Preburn Fuel Weight: 1S, 2 + [ (oT A, l Total 19 v
Kmdllng & Preburn Fuel Welght (wood only) (Ibs) Total : Lvl; ZO v
Coal Bed Wt Range (lbs) : L/ L} * - 3 (a Scale : "/ 4 3 l-O -

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

Maximum Coal Bed Removal (Ibs) : (( L} "/ + 3 é:r )+2).25= Oﬂem -
Test Fuel ( 75" x 1. 5" . 5" spacers ) = 7-0 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" |7 4 2.9 50.5 ¥
it 7 2 93| 427 |

 Test Fuel Weight: _J 117 ° "

Estimated Dry Burn Rate : , o

1.7 7 (17 x 1}775‘”;) 60 2
o T .2\ kg / hr
3 TIME 5
Estimated BTU’s/hr: 19,140 x ~100 X )IE)ZB|I:I — = )L", (oq(gg BTU's/hr

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



WOOD STOVE OPERATING DATA PAGE #9
Unit: __ I (O Run: 3 Date:_S5-5-03

FIRE STARTED:_ O9(5

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

3/ lLou at start of preburn.
SECONDARY AR: __M|A CAT BYPASS : __A) JA
CHARCOAL BED PREPARATION : {
Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 55 sec.
TEST:
DOOR wide open during loading -;_9— min. Lll S sec.
PRIMARY AIR : Opened full for first 5" min., then set to run setting of 3 o
SECONDARYAIR: ___NJA CAT BYPASS : A)J}H

FAN:

ON@ during warm-up | \Q:N‘I OFF during preburn
ON / OFFYirst 30 minutes of test (.Qg‘y OFF balance of test run

Fan speed set at H\j b
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood # 2 or better s. grn D fir

PELLET FUEL MANUFACTURER : BRAND : _
All Grades WCLB rules: :
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either l b or____ inches.

1st warm up / pre-burn fuel charge ( 15-2- Igs.) added at 0q35

2nd warm up / pre-burn fuel charge ( (2.6 It;s.) added at l [oD
) lZos
3rd warm up / pre-burn fuel charge ( . Ibs.) added at

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

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




SHEET #10

& %

3\ _.\

AN

’.'{ W% ‘\ t\ ‘! Q"

100 + %Dry Reading

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

TEST DATA
Unit : f boo Run : g Date : S-S- 03>
Room Temperature : 12 °F  Correction Factor ¢
Uncorrected Values are corrected for room temperature : Yes No v
Time Test Fuel moisture reading taken: ___[ 210 v
Calibration Checks : X___ Y Y_V/ 120 12! 220221
pc#| Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T2 [ K]0 | o | 16S)6S[ISS | 65| [l
2
3
| 2a® [P |5 [ |8 [ 221]220 23922200
5 [ a8 | P 120 927|220 |43 |00 |237) 5,100
6 [ 28 | P [|as |209 | 20 |25 2.0 [22.5] 21,967
7 [ 2% [ P [gp0 [20.4 | MO [20]/AS |209] X0.6(?
8 [ 28 | P 230030 |220 |23 2k [225[A23.200 |
° TENECE
T lxde] | [ 105 122185 |19 [125 [ 192 ] 5433
121 T | 20522020 |As5[2.0 | 0.5] AL 333
131 T [Qouolald|woe [21LY]200 14 ] 21400
w1 |7 |35 252|530 [247]235 Ws2 | 25.033
5 [4ydy) |7 |45 [209 [200 [o14 [kBs [209 | 21.06]
©® [ 0 |7 |49 [203]14.0 [202 [ 90 [203 | 20.300
55 (9. Sk
18
19 ]
20 | "spacers | T 1185](9.2[0 | (9.9 /5.0/1%.4] 19.400
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
ory Moisture % : .ol R 220,270 *|  2[.S94*%
Wet Moisture % : I4.2¢(, % ]-%'4’59\ %) 177,759 *%.
To obtain Wet from Dry : 100 x % Dry Reading % Moisture, Wet Basis



GAS DATA SHEET #12

WEIGHT; 3.% DATE: (0S5 -O5-O0%
UNIT: E(m RUN: ‘\,L PAGE: | OF &
TIME |SCALE| FUEL]DROP] V. | COz | V. O: | V. CO [STATIC| S0:
0 d205 1101 — laz2[5.2 [.929113,5 IS5 1 .56 | 5QIRI OAS
5 _—2a| 20.0] 14| 9 | s06[12.6].202] 7.& |Loea| 2 | i | 300
=21 203 165 _2|.152 (2.9 | (S| 164 |.O0L | (ol 17026 Uns |
S 200 163 2 a2 4 [Goe[16a 070 | T [2033] Sho
a7l159 . F1.(90 [4.) LAl (Sal.0e | 45| 703% 525 |
1t hsel 2 Y U3 [Leal[1ss1092 | 93 0311 a5
5] [q.\ 32 > 200 620 LSy [ 1velom | 20 =022 | 2ds
21 (4o T332 [2e [ s [14 06 |67 [F03Y 525
%2 19.5] 9230 | 5.0 | Szt Log [1.oo FO2Y L 525
12011920 .3 22z 595959 \.0[.09Y | 93 [F033] o
A (151127 _sl2filea |.S20[13.0]. 661 ] 25 |-0%6 yls |
Wl .0 (2.2 % 25 1.9e0] (5 Lo | A7 |Z040) b
SUBTOTA Wi whdrdrd L1224 droevedrdlr Wi e e e o wirhrkd o vl Pt it ,r L{l [ Akhid
T oG G | 3S Loz LT [0 |05 [sa [0923] 315
o> =9 110.t ] .5 1350 | Ot LYoy oG Loel | .2 |03 | o)
7 Tis. 3 1(S | o -4 oY 296 [ 99 |.ods | .46 | S 375
15 Y6 10.41 .0 L9se (LT [,357]199 [L.oyg | .30 FoYs 27
39 1o, (1 ] o 1102 L9g] oz .02 [ MO D97 | 29SS
£2 122 [Q.4],71 [9eylue |24 187 O04% |49 M) | 47
M [ lo % L luz) 08 [, 21514 |05 |, S2 |70 Yoo
ol 32 .6 Lo 1) .22 11%S |05 | .0 |70k | 100
[0 L9 [ o |49 19 [ 222> |.055 | .S¢ O3 doo |
109 17.01 &l 02014 L1220 132 1,051 [ 60 |70 Uoo
=5 10,2 | L4 | o 19271 [0 | 2772194 |.042 | .42 1704k 400
=90 22 [ sud) [ 200193 |05 1,40 [Fole ] SIS
%TOTA b iai] el il el Wil R Wid L i 2,223 drdrdr ey s v s irdr "TS-'qj L 124 2.]
2-idan [5Y4] .SIHGY [l ]323 g2 .04 |, 4] |-0N6] 31s
125 27 14915 L9D _[1A0 |3 [N ods NS 1ade] 400
gAY Y4l S |90 184@ 297199 [oA .95 [T ] 33
2 7.9 10,0 | A3 [ [qges| e .00 [.so Jrod4 | 4
A G IBZL | .3 |25 20 [LUES | 1Al Lol [62 |0 ] )
479 2.0 1.2 1299 | 1. -sd 1060708 [2¢ -0 | Yo
<72 (25 | . 120 69,998 129 |12 | 120|037 | W0
1 11N (23] 2125 |2 | So0] (321,132 | | %2103
= < ’l.qo 22| o 244 ] (5. \ 2’5% 1.2 f{;ﬁ LN Togio qSO
L 130 ] 253 (20109 | V27005 | as
lﬁﬁi&.g 301 J %s—j_ﬁ S \20LKe 1@ [030 | Wy
70l b1 | XA T |29 (2] SIH 129 1ge ]| GbfU3y | 2S |
UBTOTAL wdrdehd ik i i dehrkdd Wi Wi Eid st e e whhd ":'U(%D riedrirdr
TOTAL i v L2421 ] L2 235 ] i whdid i el L i1 1 1] _l ,q’:)_% whrdird
v’




GAS DATA SHEET #12

WEIGHT:, 2.5 pATE: OS5 -0 073
UNIT: F(pOQ RUN: U PAGE ) OF =X
TIME |SCALE| FUEL [ DROP| V. CO: | V. | Oz V. STATIC| SO:PPM |
S22 1296 | o0 [.s1e [12.0 1172 n 032 | 405
3 9 T G| o 122 59 5o [0 185 [1.84 7020 Has
5 125 | 4 25 | 6% |52 (120 | 4@ [2.0]]50%2 | HaS
2 QU 25562 .Sk 19 116D [ 1-b] 203 4SO
. (12,5 (1252 [ .o [ S| 1> 1 [hivs | 1NC [703) | dSD
5122 1252 b2 5l [0 [ids (1Y =03/ | 9SO
Ne—e] 5% | 20| 2 1259 [ .o [ S8 [ 1Y | 1.95]7020] S350 |
' S 19l . Lose ey s ar]157 [\S2 [Z0p] 1S
B0 | L&l | 2623 [ D] (29 [l |1 1020 %
BEL S Lk L2 [ bo ol 13o].1es Lok [m030] 429
2 4523 .5 .1 Q9% [0 L[4 1189 1195 heral Yas
73 11,51 & 122553 _Lsig[2.0].18¢ 123 [Z0q9] YaS
SU BTOTA L1224 wddhd il e i kdd dededrdedr [T 2 %13 wedrdhd Feddehdr .-'- 5(aq ik
AZ 3 14 o L1157 L2202 e [t POk | Hos
DE Sl Al les]Se s3] ™3] gyl o8] u2s
ol Lol JJl.212 [63 [Sa4[ 133817 | AI8]17029| YSO
o] .o Ll . 1200 [on L52a 39 [L28 [ 229]-09] YO
oy 4qlr.ol . [205]5) |SY31IRC A 2.12[70ag] 4SO |
=99 1,21 | 2ol [5.0L5e[ 12| 21S[alb |7 0&] 450
2 ZI o | %1 J Liga [4.9 [.s42[130 [.20 12.1% |5023] Y4SD
& 3l I Y 9 1 UA 55213.% [,40Y [ 92.05] 1027 | 4SO
4, | J1096 [49 | &< 13T O [ 205702721 4SO
5] .5 | La e ST 13.C .42 [ 19207 4.
Ha |, 1 1492 | 4.2 |.559 | 19.0 | 204 20617020 ~t
L 0.2 4 | [ag) (46 S 152 1796 [ 11 [Foa) | 4SO
U BTOTAL wlkdrdrdr i dek L1324 L2221 whwhh whkhh ttt:t L1341 Rkl A @-— wkhkd
oZl 8.1 .2 | [0d (42 [592 [12 [a (215 [7o20] ©
22—l oA | I t(;) G [LS% 14.S L0 |20 | soe] YsD
‘ 2.9 | o | l{@ 4.0 S 142 [.AE | 1.95 [0dc | %@
wl=zal ([ lisg |27 ].597[M9 |, LA | 475
0l 2.2 [ 1 |53 [3%].eos]1S, ] | .22 70AS | Uso
15 :
20 =fey
3
3
3075
1% ) = U |
ISUBTOTAL fededehd R AN L 12,233 *dhhw 4222 darkhhk whkhdh £ 2.3 1] L3 231 o , whhkh
TOTAL (1T 211 s e L2121 kv wdhhhh ded ik dkhhd ek dkw L2 222 ] % Frkededed
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JOtul U.S.A,, Inc.

STACK AVG

BACK AVG

FIREBOX AVG

214

184

563

Run 4

TEMPERATURE DATA SHEET #14

TEST TIME

TOP AVG

RT SIDE AVG

SEC/CAT AVG

END
START

325
272 LT SIDE AVG
270 BOTTOM AVG
844 AMBIENT AVG
197.0
2596 7
626 DELTAT

CIRCLE: f GAIN

Page 1 of 1

05/05/2003

264

214

73
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JERO | SPAN CHECK DATA SHEET #15-1

s
Date : 06 / Ol / OJ /_/?nalyte: CO, (15-1)
unit: ___FLOO Run#:
Zero Cyl. #: O*FQJ’H g. Q:P( Conc. : 0.00 % CO; Cyl. Press. : _gjﬂ_PSI
Certified by : AR LIQUIDE Date: 02-20-02
span Cyl. #: _(L-2(2) Conc.: |2 40  %CO; Cyl Press.: lfg&é PSI
Certified by : QL IDE Date: (O2-[>-03
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 % CO, = + 0.625 % CO:

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

PRE RUN Audit: by : A(/Ua’cﬁfo O Time:_)_ﬁq_g_Temm_lﬂ_Q__‘F

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

ZERO[ 00.0 | .000 | 00.0 |~""N() | 0O DA% “-023 | -09) |#
AN | o | A9 | 104010 8] Y46 | 12367 | 2> | 1133 o

- /
POST RUN Audit : by : Q& wﬂo@t?b Time 9\050 Temp: | o °F

_ AUDIT RESULTS
Point Expected Response Actual Response + Cone.
# Meter DVM % Meter DVM % Difference A %
Fis 3
R

ZERO| 00.0 | 000 | 000 [ s (| ool | ,002 |7.009 +009
AN o, | 4996 1240 ua 1 ].499] /2,292 | 5008 | 7033 >

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-2

Date ! @5/ Ol / 03 Analyte: Oz (15-2)
unt: 000 .
Zero Cyl. #: n42TRe. 2-P conc.:  0.00% O: Cyl. Press. 3(2(} PSI

Certified by : ALR LIAMANTE Date: 02.-20-02
Span Cyl. #: (L -DID) conc. : |2 H0) %0, Cyl Press.: ’ (pﬂ,g PSI
Certified by : MR ) IOUIDE Date: D2 -(2-03
Analyzer : Make : TELEDYNE  Model : 320 A SN : 37400
Range: 0-25.0% O: Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by : A &édfﬂé“ Time: [ASE Temp: (] °F

+ 0.625 % Oz
+ .05% 02

_,Zr

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

ZERG[00.0 | 000 | 000 |po 0|, 00| 025 | 1025 A IVa
P17 2| 500 | 120 |/2.55. 50/ | jA.52¢ | W2t %10 |7

- - 4
POST RUN Audit : by : Aw}i OC“";’.‘--EDQ Time : 2030 Temp : 1 eF
®, .

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

ZERO| 00.0 | .000 | 00.0 () () 00 / DGO +, 050 T30 | A
A 05,200 |123]12.50|.500] (R.05 1 | o0/ |T00L 1T

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

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

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

a S




ZERO / SPAN CHECK DATA SHEET #15-3

Date : 05_/0/’/§§

f

Analyte: CO (15-3)

Unit : EFod) Run#:
Zero Cyl. #: 04'2:114& 29 Conc. : 0.00 % CO Cyl. Press. : 9{ ﬁ PSI
Certified by : MR L AUNE. Date: _NZ2-20-(X.
spancyl. #:_(L-3IA]  Conc.: 12 40 %co Cyl Press.: b2D _psl
Certified by : _A| QU Dpate: (21305
HORIBA Model : PIR-2000 SN : 408005

Analyzer : Make :
Range: 0-10.0% CO
Flow: 1.5 SCFH

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

+ 0.25% CO
+ .02% CO

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

b/

PRE RUN Audit: by: ‘A M(ﬁ@% Time : _/gs;Temp: °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %
W 502,600 5.02] D3| 53| 5,040 1 1020 7197
POST RUN Audit : by : A/ /A > ‘i:%ﬁme :?;Q,%_(L;i'emp : _:Z&_" F

Auéﬁ' RESULTS |
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO[ 00.0 | 000 | 000 (00,0 |00/ | 00( | 10O |TOIO
SPAN
50.2.|.502.|5.02 (509 | 502 5.020 Folo | 5097

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

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

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

% m) X 100
m) X100



ZERO / SPAN CHECK DATA SHEET #1 54

Date:_CQST/a / (/03' Analyte: SOz (15-4)

unit:___ QD Run #: L

Zero Cyl. #: 042_3 B ¢ f&'p\ Conc.’: 0.00 ppm SOz Cyl. Press. : 94 )( Z PSI
Certified by : AR L QMTE Date : OZ’Q-O‘QL

Span Cyl. #: GQ&DQJ%"J' Conc. : [ 2_90 ppm SO,  Cyl. Press. Zﬁzﬁé PSI
Certified by : Al LAOWIDE Date: O1-29-0\

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

I - ‘?‘"_."'?ﬁ:{(_J _‘ J
PRE RUN Audit: by: Q\»UJ’WM%%‘?’T ime : __}@Temp : ___(&_g___" F

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

ZERO[ 000 | 000 | 000 | 0y o | ppo | [1.09¢ |11 457¢ i)
A 51.01.506 11290| 51.8].5/8 | 18508 |75.028 | 4O]

. Vs
POST RUN Audit : by : IAOL% aﬁt?%;/goa O Temp: 2; °oF

AUDIT RESULTS

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

[ZERO| 00.0 | .000 | 00.0 D 001 qa’z(}q ‘f'QQ(‘ﬁ *BG%‘
=10 5 11290] 517,511 112925411 F2.59) [7/02

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

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

Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uNIT: T (OO Ron: DATE: 7 5°03
Thermocouple Check:

TIC # 1 — °F TIC#13 S3.% oF
TIC#2 - oF TIC # 14 S35 oF
TIC#3 54.0 oF TIC#15 4.0 °F
TIC # 4 50.% °F TIc#16___ S22 °F
TIC#5 43.% oF TIC #17 52.% oF
TIC#6 9.l oF TIC # 18 SS3 °F
TIC#7 H9.0 °F TIC #19 S52.5 oF
TIC#8 49.4 °F TIC#20____—— oF
TIC#9 50.0 oF TIC # 21 — oF
TIC # 10 S04 oF  TIC#22 ool oF
TIC # 11 4l °F TIc#23___ 520 °F
TIC #12 5.5 o TIC # 24 = °F

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

zERO 2L oF Adto ©.6 oF  zERO_[ilp °F Difference_. O8O % -
SPANDCOLL °F Adj to2000.0 °F  SPANAQUZ. °F Difference_[[S™ %

Thermocouple Readout Pretest Linearity Check:

0o =00 - 200 =_201.F °F 400 =_3994 °F
600 = (s0|3 °F 800 = BOlL.S oF 1000 =J]000k °F
1200 =11982 o 1400 =139%1 o 100 =15997 oF
1800 =_I8000 oF 2000 =2000.0 °F
Sample Train Leak Check Pre 2 Post ;g
C-gas Train Leak Check Pre __ v~ Post
SO, Train Leak Check Pre __V Post __ ¥V
Static Gauge Zero Check Pre X Post
Scale Check Pre : 52_ - / S-— g .

Post : 5,5 . (3,§ ¥

Stack Cleaned Prior to Test Run : YES NO A






COMPUTER INPUT DATA SHEET #1
Client: jé'hz{.L //(534 Zna.
Address: LX) RKIVERS T ST / 70, BoX |IS7
PORTILAND , ME 04104

Phone: __ 800 -797- & 912 Fax: _ A0 7-79 7L 72,
Run No.: I Date of Test: __ (24 -29-03 Burn Rate: [, ﬁa% -
Model No.: FMO - ] mln [Imin-1.25 []fan
Stove Type: [ ] Cat ijn Cat [] Pellet ﬁ1 25-1.9 [ ] max it
Dry Gas Meter Y Factor: qu O Post Leak Rate: _&!’_cfm Time: _Q_Li_min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: 10O. 692 "o
(00.000) (Data Sheet #2)
o
Stack Flow: OT ,;Z'M‘ dscfm A H: ! J 53 ff\/ H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
L
Maximum Vac.: 3 O . Barometric Pressure: g C) gg in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet#2) o
H20 Captured: ' ‘qf S g
(00.0) (Data Sheet #3) " p,
Front Half Catch % Of Total: % Q % Total Particulate Catch: Qq 70/2 a
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: ' -7 _)q Ll I

(00.000) (Data Sheet #7)

Particulate Emission: 0( Og C? qudscf
(0.0000) (Data Sheet #7) o
Relative Humidity:___21(0.5 % RH  Ambient Moisture: [ % H,0
(00.0) (Data Sheet#8) (0.00) (Data Sheet #8)
v [ "
Preburn Fuel Wt: 50,0 1bs. CoalBedWt: H.A "lbs. TestFuelWt:_| 19 " ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) y
Heat Output (EPA Default): / 17/@5]' O BTU/hr

(00,000.0) (Data Sheet #8)

v
Kindling Fuel % Moisture (wet): I (ﬂ 5 OL{' % Pretest Fuel % Moisture (wet): '7 Q[Oq %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) o
o
Test Fuel % Moisture (dry): 21 (2% % Test Fuel % Moisture (wet): | 77 gcf %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) -
Fuel Higher Heating Value (dry): —____BTUI/b.
(0000) (Data Sheet #11)
s L} &
Stack Static Pressure: / O O in. H.0

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

v e
Average Ambient Temperature: —7'7 °F Stove Temperature Change: L] 7,3 %
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)




TABLE 1 ~~w=s RAW DATA

CLIENT : Jotul TEST No. : 1

MODEL: F600 DATE: 29-Apr-03
****************'k*****************************************************

TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. co Cco2 COCENTR..
(MIN.) (C F) (IN. H20) (DEG. F) (%) % ) PPM

0 324.000 0.150 88 0.60 2.10 375
5 325.500 0.340 85 0.61 11.30 250
10 327.810 0.170 85 0.60 8.00 350
15 329.461 0.150 83 0.76 8.20 375
20 330.991 0.170 83 0.66 11.50 350
25 332.630 0.170 83 0.69 12.80 350
30 334,269 0.150 83 0.91 13.30 375
35 335,799 0.120 87 s s L 13.70 425
40 337.169 0.110 90 1.08 12.80 425
45 338.554 0.110 90 0.98 12.60 425
50 339.939 0.110 92 0.95 12.80 425
55 341.324 0.110 92 0.90 12.90 425
60 342.709 0.110 92 0.94 12.90 425
65 344,095 0.130 91 070 12.10 400
70 345,573 0.130 91 0.54 11.60 400
75 347.050 0.140 93 0.48 11.60 375
80 348.637 0.140 94 0.43 11.60 375
85 350.231 0.140 95 0.45 12:10 375
90 351.829 0.160 95 0.42 10.10 350
95 353.542 0.160 96 0.36 8.50 350
100 355.261 0.140 96 0.79 6.70 375
105 356.866 0.140 97 1.02 6.50 375
110 358.477 0.140 97 1.03 6.50 375
115 360.087 0.160 97 0.99 6.60 350
120 361.812 0.160 97 1.05 6.60 350
125 363.543 0.160 97 1.21 6.00 350
130 365.273 0.160 97 1.24 5.90 350
135 367.004 0.160 97 1.29 5.90 350
140 368.734 0.160 97 1.28 6.10 350
145 370.465 0.160 97 1.35 6.20 350
150 372.195 0.160 97 1.33 6.20 350
155 373.926 0.160 97 1.41 5.90 350
160 375.656 0.160 97 1.48 5.80 350
165 377.387 0.160 97 1.39 5.80 350
170 379.117 0.160 97 1.30 5.80 350
175 380.848 0.160 97 1.29 5.90 350
180 382.578 0.160 97 127 6.00 350
185 384.309 0.160 97 1.33 5.80 350
190 386.039 0.160 97 1.34 5.70 350
195 387.770 0.160 97 1.40 5.70 350
200 389.500 0.160 97 1.42 5.60 350
205 391.231 0.160 97 1.39 5.60 350
210 392.961 0.160 97 1.50 5.50 350
215 394 .692 0.160 97 1.61 5.20 350



TABLE 2---RAW DATA

1

29-Apr-03

179

17.789

0.2972

70.692

Lbs

mcf

CLIENT Jotul TEST No.
MODEL: F600 DATE:
**********************************************************************
METER CAL. Wt . WOOD

FACTOR (Y) =-=---- 0.99 BURNED (LB) -=--=----
BAROMETRIC WET, FUEL

PRESS. (Pb) ~------ 29.85 in Hg MOISTURE % -------
LEAK RATE Wt. PART.

POST (Lp) ------ 0.004 cfm COLLECTED -------
WATER METER

VOL. (Vig) ==---- 119.5 Ml VOLUME Vm ~-====-
TEST HC MOLE

TIME (MIN) ------ 215 min FRACTION -------

0.0132



TABLE 3 =----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 1
MODEL: F600 DATE: 29-Apr-03
*************************************************************
AVG DELTA AVG PRCNT

H @ =mee==e 0.15 in H20 0 2 wmmass 1.02
AVG METER AVG PRCNT
TEMR. Tl seccwmes 94 deg F 002 - meeswss 8.32
AVG PPM AVG BAL

S0Z =mtnlsas 365 PPM CO2/CO | =wmmies 8.14



:

29-Apr-03

629.550 dscf/Hr

&
10.49 dscf/min
0.0045 g/dsctE
2.81 g/Hr

0.40 Lb-mole/Lb

1.51 g/Kgdry

fuel

TABLE 4 ----- CALCULATIONS
CLIENT : Jotul TEST No.
MODEL: F600 DATE :
******************1\-****************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) =----- 66.64 dscf FLOW Qsd -------
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 5.625 scf CONCTRT. C8 ------
PRCNT PARTC.EMISS.
MSTR Bw8 -=~=----- 7.78 % RATE E -------
BURN MOLES OF GAS
RATE BR ------- 1.86 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART.EMISS.
RATE  ------- 215.33 g/Hr RATE  ------
&
115.58 g/Kgdry

fuel



TABLE § =«==»- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL : F600 DATE: 29-Apr-03
s e e e o e e sk e o o e ok e ok 3 e o T ok ok o o ok o ok o ok ok o ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o e e ok ook ok ok ok ok ok e ok ke ok
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 537.1 96 100
10 5532 98
15 554 .3 99
20 551.3 98
25 551.3 98
30 551.3 98
35 549.3 98
40 553.8 29
45 558.4 899
50 557.4 99
L 556.3 g9
60 556.3 99
65 557.2 99
70 559.8 100
T 558.4 99
80 561.0 100
85 562.5 100
90 563.4 100
95 563.2 100
100 564.6 100
105 564.3 100
110 565.9 101
115 565.6 101
120 565.6 101
125 567.6 101
130 567.2 101
135 567.6 101
140 567.2 101
145 567.6 101
150 567.2 101
155 567.6 101
160 567.2 101
165 567.6 101
170 567.2 101
175 567.6 101
180 567.2 101
185 567.6 101
190 567.2 101
195 567.6 101
200 567.2 101
205 567.6 101
210 567.2 101
215 567.6 101

220



1%

v

METER BOX DATA SHEET PAGE # 2 Page: 1 of A
UNIT : FLoDO RUN : ] DATE : L{-2_C|, 0>
Meter Box: S H Y Factor; y 490~
Leak checks: b, " Hg @_098 cfm "Hg @ cfm

IS v Hg @90y cffn "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__/ SC_)O
ROTO: PRESS: , [lp SAMPLING RATIO:  2() ' BP:79,90

METER SAMPLE STACK DELTA [METER| SO2 [ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 (230 | 329000 | ——  [9.073 .15 |98 [3]1S| &Y 1O
i 35 7)25:5&1) — r?h(ogq 134 85 ZSO 8_5_ 3:0
T yo|32)-810 |317. 810 [9.77Y [, 1 [ %5 |350 85 11.0
B 45229 Y| |32 Hd [A.15] [\S | 8D |[BN5]| 2] 1.0
% Col3b. 941 |32099\ [3.310 |} |3 [3SO[ |10
B[ 651337 (30 |33Z (,30[9.810 [ | 83 [390 &3 |10
0 300 1339, 200 [33% 169 (G150 | 15| &3 (215183 |10
B[ 05 [335, 19 1335.199_|B.020 [11Z | 3} |425|87] |).O
T o 337 L4 133219 [1.976 .11 | 90 425 ]| G0 1.O
% 5339, 5591338.589 | 719 | |] Qo0 | 425|490 |10
0| 75 1239.93 339, B3I 7 [ 41 |92 |d25192 |].0
% 75(341.32Y |39/, 324|194 AT1Q92 [4ts192 |10
ROTO PRESS: T TOTALS!( ||, 32'6‘ LK(_!; 104 ] BP.: Zﬂn 9
[ 1330392, 709|392 109 [7.995 | Il | 92 [4Z5 |9Z 110
% 25]344. 095 [344. 099 Q.93 | 9 [400 191 140
| 951395, 513 | 395,573 2.45L |13 [ 91 [Ho0 |91 |10
B s 397.050 347 050[F,9¢8 [, 14 | 93375193 |10
0 | op[348.L31 398,637 8.9 [ [99 [215[9Y 1D
% £3(3%0.231 |350.23) [8.955 | (14| 9S |37S ]35S 1,0
% 1900135 1.824 |351-929 [9.595 . b | 95|35 |95 |10
% | 55353, 542 |353.592 (9,518 | Jb | o |30 |96 | 1.0
0] |5 355 . ds] | 35S .20l [T.9%1 | .17 | 96 |2IS |96 [ lo
05 S35 (%L | 35 8Ll [$.923 |19 [ 93 [3DS [9) L]0
0 75358477358 4179[%.923 | )¢ | 9] [395|9) |10
T 7251360, 08) |3L0. 0¥ 95l |l |9 356971 (o

/ TOTALS:ID')‘ -qu l.(ﬁ ‘BL/ MAX VACC = -
TOTAL Cu Ft. TOTALS[ 217, (& |3.55 | 2175 |AVG-BP: _~

#



Page:.

METER BOX DATA SHEET PAGE # 2 2 of A
UNIT : F Lo RUN : | pATE: F29-03
Meter Box:  SH Y Factor:__s 140 v
Leak checks: Lo " Hg @.908 ch "Hg @ cfm
| ¥ "Hg @ w00 Y cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: st
ROTO: PRESS: , |l SAMPLING RATIO: 30O = Y BP: 29.80
METER SAMPLE STACK DELTA |[METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20 [[30|30). T 3ol KI12]A.53Z | 1 | A0 350 9 [0
25| 3c|a3.54D 363,543 (9532 |,k | 97 1350 ) ko
0| 4o |30S. 103 |36S. 203 [4.532 | 1L | 91 |350 97 1.0
[ 4< |30, con |36l oo [9.532 | 1k |92 1350197 1.0
0 Sp|3%. ™ [3R@.34]9.532 |.1b 97. (350 |97 | 1
W sg270,4Ls 310,905 [9.532 | |97 35090 | 1O
150 ) sep| 372,195 (312,195 19,532 |l Q) [3s0 {9710
W 05373, 92l [313.92b [3.532 | | 91 |30 197 10
| 1o 1215 . LSS, LsUA3Z [l | 9] [0 [ 97110
| 55 [377.8%1 [371). 333 [3S32 |.IL 19]) 1350 (1) Lo
T 25 [379. 111 [229. 113 [94.532Z |.1b 93 [3s0]971 [0
T 25 | 380, 84S 12860.948 (3. 532 |, 1b |47 [350 |1 1.0
ROTO PRESS: ' ‘J!L TOTALS: ||q‘%eq [‘ql_ “bq BP.: Zq 80
0 535 | 387. 573 1382518 _[9.532Z | | N (3501 | 1O
W << [38Y. 209 |38Y.309 [9.532 [l |90 [35019F /0
0 o | 238,039 336, 039 [4.532 | .\ [ 94] |3SO a7 |10
| e |257. 7700 [332.1010[9.532 |l | 9 Z6p [9) Lo
20| 50389, S |389.500 | 0.532 [ I [ 92 [3sp| 97 | 10
5| G5 x11.231 1291, 2501 [9.s32 [ b | 4D |3s0 |99 | WO
70 (1,00 | 392, 90l |22 46 19353 [ulle |97 |30 19] L so
26| <[ 29Y:(,92 [394. L9z [9.S32 [ .My | 97 (30 |97 ].0 |
| Iy W, 25C [ 1,28 |1
225 'S
230 4”5
23 4B, 758 |15 P g
TOTALS: qq MAX VACC = 3' o
TOTALCuFt. (78 (.92, TOTALS: q.Z‘l‘i 1S3 SS"I AVG. BP: _ZC'-%S
« e / ~




PARTICULATE CATCH / MOISTURE DATA SHEET # 3
) DATE : L" 43-05

UNIT : F(-"(p

RUN :

SCALE | _ WEIGHT
scALE cHECK| LEVEL ZEROED 295.0 g G5.D
INITIAL : v v/ so00g | S0. o
FINAL : 4 v 885.0g 235 .0
IMPINGER #1 #2. #3 #4
FINAL WT ")18.9 579,0 H3S5.% £S5 9
INITIAL WT (,)S .3 S)3, 43 lo | ¥4.0
neTwreravs | £00. (o G:ﬁl b ,0%8

ToTAL CATCH:_ [ [ 9.5  GRAMS H20

FRONT HALF
BEAKER # )
FILTER # |4 F DESC. ACETONE
FnaLwTg | - 178 | FNnaLWTg | (04955 )
NTALWT g |+ P60 v wmaLwrg | |04 9] ") H
Netwrg | OB2) [~ NET WT g 032
voL pesc.m{__]30
BACK HALF
FILTER # |63
FNaLWTg | AL0D |7
wmaLwrg | ARO0 | <
Netwrg | 0202 |~
BEAKER # y g 4 S
DESC. ACETONE | METHCHLOR H,0 H,0
FINAL WT g Ii()@,’o‘LlH 02,9001 1103 R94 q'?ﬁ}_ﬂg_
nmaLwt g | [0 2598 | 10777 7? 102 7M0T 924300
NET WT g 0061 L0QAHT 02547 0250 D509 °
voLpescm| J40 7 75 FEEEENEEEED)

x L =




-

—

Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1

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

pete:_ 0L /17 /02 Time: 2055 py:_¥ET
11cm_ Lot No.:___ZB921

Back Size: 8.2cm Lot No.:__ZB911
oate: 01 /20/03 18y YA 1paTe: O I/2.]/03|BY:_RSZ|DATE: BY:
FILTER FIRST SECOND THIRD
WEIGHT TIME |  WEIGHT TIME WEIGHT TIME
el Leasa [210% | C 48k D[ m3|h mﬂsmﬁéigfeﬁﬂﬁé
2F] . 6g9a a9 | (L6900 )|zl W R
WAF| 957|210 | (9s% ) |c92¢ NEw Bucex | R-]
WiFE Lweqz  [2010 | 6A95 ) | 6990 | R-7
aSEl kagd | al | (eags ) 0991 1 |23
I4L,F| (a4 |2z 1L,950) loz| v |RY
TEl L) s | (LAl [oags] ' IR-5
103F 6958 1212 | (640 ) [ 6948 Jom FLOO |R-]
IHar| L3¢ 21y | £, to‘?ﬁ‘L) 094yl w v |R3
F| 0341 205 | (k%30 pqys| v "[R4
e | 9221 116 | CH32D Y6 Peeieme Mopemith
W2l [ JH291 (2117 /uzﬂ?ﬂ 09471 M “ R
23| .4287  [21)% ?mg 0947 | Naw Buck | R-1
144 & \Y3|3 2019 | myg | nm R-Z
use | 420z [ 2119 szoaﬁ ayel [ R-3
6B | 4232|210 (.47.5__@ oasol v |R-F
e 4275 |22 | /uyts)y) legs| " [R5
wee | adoo zizl [ S8900) loast | Tewe Elon | R-
4o 4287 [2122((U298) loasa| v v |RD
\Sbe ] Hean lzi2a] (§7%) leassl - 1R
Checked by: (- Date;_|-21-03 Time:__]0 10
= SCALE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY DB % RH
ezRe et L




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: ~ Date : 48-19 —2002 Time: /205 By: M‘/
DATE: 0R~24 - |BY: Bi_ |DATE: BY: Y —|DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
T o012 |43 [Jodal 7407041
2 | o254 [0 (1oL 252910705 1 JoulH
3 10132 | 104] (00,1077l 0T06]Ss R-|
4 [ (o84 | 1047 27140210708 [
5 a7 4z90 L1093 (A, BRI [0707 7
6 | O( 2030 | nsol(A1.2076)| 0110
71 9713%5 | (05 [(A115AR2_ 3 0711 7Tone B
8 | 0550k | 1052|(108.025D)] p1sle R
9 | 10%.CALl | 1053 ;Zo; 3,07 éQ% 0114 4
10 | |pSN310 | 1055105, 1206 01!51/]
1| [0979L | 1056|C1040%37) |0117
12 | 992203 | Jos511(a8.2304) (4718 |- | Tonus HL0
13 | 104.17%% | 1059 %;ngu 1134) [n7209 |77 o
12| 9799222 | 11000 91.9%192 1 072 <1
15 | Jodq0Hq | (ot { (o4 1HZ 0772
16 |gcdza | 1102 [(45.1429) | 01237
17 | 104.59498 | 1104 |C10Y 53&5% 07241 4T F(m
18 | 10% B2l | 1105 ([0 &,22 ) 0125)p  R-5
19 | 10§43 | 1196 WOTM/ \
20 | 10%.59%0, | 10d [(T08.5922.0 0122 |/
SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME BY DB | %RH ‘ & o
0372 1090| W | T8 | 49 [Checkedby C iy L edbayn
69-25| p700] pp| 29 | 9 |pate: 8012,3’5 02 VY
Time: -O41Q




N

A

i ¥C | —= | 5¢h | “Ro] ¢

6 Sh (L =&/ | S/lo] b%o| ¥

8 <2h Ll Se1e| 9% 3

L oh LC | =] | O | €%eo| ¢

2h bl K 017%] 11/sQ 9 L <L T -] Coez| Y940 |

uolssa uolisse
HY% aa Ag awi| ajeq mc_pm_mw HY% aa Ag awi | ajeq mc_%_.ows
SNOILIANO2D TVLNIWNOMIANT WOON ITVIS
. = |2 L[ %o 2R
R SHIE| 7% C00h Focell [P 209k 12 W& %ol 90 | G5 N2 41|92k
— i
R [T 7R ( 3L ) [=A [Cell [f%| S3LL’ 7R [E0er|CFhe  boLL™ | NIISEN Gzt [ A%h1
kg [ewil [aea| ubem— | Ag [awil [a1eq| ybism Ag |swi |aleq@ TEM fg | swul | seq | #3114
_ e c——."
. ~ PR [EReT | 1o [190 L )
~ Aokl [ TIH Ly H-RITER P20 TeTh Lh | R [ 66| 7ol TPl FA |5 C ol =
o esmesEr e, —
R ORhT | o[ Lot SUTAA 0010 |FZo| LEEL0T |- [TNE| "Z[ S008 301 DR |sh e %ol
- \..I..I.ﬂqll‘l/ z T
AT [, [ W03 LOU7R BIL0 [%a| CTOBLA [ R [\HT[ "% | h003 LO1 [-4R [Sh¥ [ “%a| &
- b e S R S

A SR [T o[ (RTHe D0U-R 13100 894 T ThE 0] PR | we €] 7| Q00 01 [ [ShIE| %o Z
=1 |OL9 |20 { LESEL RO 3E0"% | g5senQ |[“R[ShlE YA |
Ag | swiy | 31e@ TEN Ag |awnl [e1rea| wbem— | Ag | swi | Sjed TE Ag | sw] | sjeq |#soveeg
[ 30 | :ebed QO be -, ‘3lva [ N ar) \,m * 1INN

S1HOIIM LNVLSNOI : £-¥ # 133HS V1va 3A0LSAOOM




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET -
Dates: Scale: Model: SN:
From 05 - |9-2002Through [0-27-2007. | Sartorius A120'S 37010004
0m D 9
\:;oggt \n;le‘:gght wégm ::e_igi Toch | Date | Time | g | %RH
99.97% | 10.0000 | ,9999 0599 | - | 05-18 [ 4908 27 | 19
Q9997 | 9.999¢% 9999 099 t o519 sSo | 77 | Y¥
PG | 10.0000 L, 999¢% o999 | o |os 0 | o85S 7 | 47
G998 | 9.9998 | | .00oo 0999 | AW [0S 2 | 21%0| D8 | Y
99.992¢% | 9.9999 7. DOLO (oon | b<—0822] 18| 7% | Y&
Q9,999 9,99499 ].00o 0 001 | DEprlosze| A20| 7K | Y9
994994 | [0.000] 1.000 1 059% | peedlos23| 2105 | 19 | #R
99.999¢ | 9.99%K e L0999 | bt |0s-28| /25| 78 | 47
29979 | _9.9977| |.000| 0399 | e os-R1625]772 | 47
99997 | /f0.000] | ).000Z o000 | B op271 195D 7K1 949
9993 | _10.0001| 1,0002 71001 | da0A11830] 78 [ 47
097 9.9599 | lovoo | 077 | |07nllosis| 10 195
lg0.Cooo0| 2,979 | 1.C002 o0 | - |o7-0\|2230| T8 | Y7
75 o003 700000 9999 | 0999 | pa0%-14[[130 | 7% | 49
o 0001 9,994 | Lo | 1000 | B |08-16] 10YS| 28 | 97
T00.0ool_A.9978 | 1.0000 | 097 | M- IpZ2y (0490 73 149
599979 _ 4999, ;,maa| 0797 | ez ool 731 97
99,9998 10.0000 | 0000 | 099 03291 4715 2% 149
J00.0000 | _[D.0006 | (.0002| )OO 0529|2225 )8 | ¢f7
TR 9N Lopo] L9 | 4 0203 | (20| 78 | Y7
11.979 9599958 /1799 , 099K 093312230 72 19
J00.00001 _[0.000)| 2999 | . 0999 | 140905 1915 B |49
99.999 | 9,999 1.0000 | 0929 |k— -/ 815| 7% (48 |-
29.9771| 9.9999 | 1.Q000 099% | ¥ |07-07] 7% 147 |-
Jo0- 0000 | [0 oo | 1498 099 F 1k [9-10 1D | 27 | 42 |
Qa.299°F | Jo.0002 | |.0000 0l q-11 [ 50 | D4 |47
99.9999 | 9.93449 | ) 0o0eo A9 913 [Qoao| 7C | 3%
1000003 [ 10.000Z | | 000l ;0‘;‘3{% C(d;n Z'N (00| 16 J{ql
o0 . ogep | | (,Pgao , O qiIv_11930!|°
JDD. OO &.,%Cﬁ%l_ V1993 .0%499 N [4-10 [ 110 ]7% 47
(R-000] |n 000/ | .1 000 q-19 [lvoo | 74 | Yy
100 000 | | LD.00b v499 % 0999 Q0 [ IS | 74 |44
9a,2%R | A.2099 | 1.o0ol |79 |— [10-13 [2iss 77 | U4
a0 | 9a%AA | [0poo | “oop | Me | 10217751 1) Ylp
[C0.000] | 10.000Z | 0000 | 0999 [Wa. [1023[2815| ] | Y2
99499917 9.299¢ | 9999 | .l0ou 1 10-257135D| 171 |43
99 .99 9.5999 | L.ood0_ | 1000 | p—-10-2| 135 | 77 | 41
9999 | ARh9K <94 1000 | M 11027]11320 | 77 |36
02,994% 9.999 |1 9494 | 094 W 102914261 77 [3R




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From!?.-OS 2002 Through OR Q3 -200> | Sartorius A120S 37010004
100 1 1 100 . D
weigﬁ_t wa?g%_t_ weight weign:i_g Tech Date Time Burlyb % RH
; 9:999% | _l.ooco 0997 | beet 12205 1825 ) | 41
99,9998 | ]0.0000 9929 100D | M | Poe | 112S | —1 |45 |
GQ,9991 | 10. 000l | ],0000 Jopo | - 100 1310 26 19/
a9 29¢0) | (00001 |_[.0000 | 0999 |k | [22¥1)430] )7 4y
99 G609 | G979 | _[000] | 0697 | ¥ [1Z3[N1Ls | %__
Q9 QA% | 10.0000 . 9995 a3 |l 1270 | p20] 73
o050 10-6000 | 9998 | 0473 e 1221 130} 7 4s |
99,9997 Y. 000) 5699 | 0999 | M N\ZAZIYES | 77 147
99.999%]_In.0000 9997 | joon | K |17=141 1520178 |4)
99.9991] lo.oveo | [oooD | .0999 | M. pl-10 (2200 78 |Y¥
09.9778| __9.991 ).000 | 100~ | o)4 1)115 | 7 [ 4%
0999991 _10.0000 Soo9| /000 | B lpi-15 1705 | 1) | 43
qaga99| 10.00a/ | .9997 0AZ | Bl-lorie] Ig30] 73 | Yo
29 77 l.ooro| o000 | 0999 | geeor-i2 [ [2IST 979 141,
99999721 _9.9293| 10000 0699 | Mre01-17 | 2035| 7l | Y7
99 GR,| o000 4997 | ,0999 [ &L 0)1-/811720] 97 | Y=
99199999 0% | .92 | W 011210 ] T6 | 42
SEg | 10.0000 | L.oon| 0799 |y |atrzolUos| )b 1%
9%.99499]_)0.00¢0 | . 9994 “099% | Yo |ol-20 0335 75 | 44 |
42998 )n.0000| 9994 0995 | B [0122[1125] 00 [ 46
IDO.OOED|  QA.999% 99939 1000 b p)-22 1420 | 11 | H¥
99.994 | 0.0l [.080| , [000 ol-2M | 1200 76 |4¥
oA.4P%_ 4.9999 2999|091 | Y [012S| (401 776 | 47
49.9997]_[0.000D| ). 0000 | 0999 | lo125 | 1801 73 4g
A oAy 9.9999 1 ovo0 | . ooo  |[RAC o2 [ 415 95 [ 4
A 90q]  9.9A09 | l.oood | J6op | pKL{01-30[1920 ] 1172 [4X
Q9 °[%Y 10,0000 1% 0199 | e [p1-31]2205| 9% |47
Qqceaql  999% | 9998 |1 000 :gi 02-01 | 18551 27 1497
A3 A.¥99% | 999 100 | 0202 [420] 76 | 4L
A7 10.0000 | 4998 2999 | Yw_ |oz-1g| IIss | 77 |49
99,9999 Q.9659| .NF 4999 022191 5 | 77 | '
9999a7] __jgwod| 1. ovoo | A M |o2-2212010| 78 | 4S
999947 1v.oow| 9999 “1000 | b (o223 120 | 08 | 44
oy i e - | e R T N R
o/ A LN T AL i A,
({/ [ A prL /A AV L. & L L
VI I/ AL LA GV Ll
VANV Vav/4 77 [ J7 AL LV LA
4 y/ R4 /4 l 4 A e




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From2-24 -200% Through Sartorius A120 S 37010004
100 0 1 100 m D .
weight w‘:ai;:u weight weioht | Teoh | Dobe | Thes Buib_| % RH
a4.999% | 10.000 | l.poed 0599 |bpeoz2M|16Ss | 74 | YY
56 ¥R7 | 4,9998 | 1-0001 | 0998 | WA |pz251)900 | 77 e
100:0000| 100001 L.0oo0 | 099% | &+ 13-/ 10)0 1 ] 44
Q77| 100001 .9998 L0999 _| M~ |p3-02] /440 7% 45
‘?49%{3 10 0000 | -999% 100y | DRw| 0303 12)S| 16 | 45
9.99 10. OVI0 [ oDED (000 363| 2005 17 Y42
/00,0000 | 0,000/ ).0001| 0799 | ke |d3-0f] J035]| 75 | 91
99 4994 | Jpopoll L.Owo | .Cig9 | pe [03-05 | 09445 7)) 47
49997 | _10.0007] 0000 | 1000 | Hi—6306| (34D 74 i
75095 9.9999] __Loopo| .o09ag | W (0307 25| Dl | 45
o909 9.9999 |__1.o000 | 0999 | M| 03-03| |50 | 17 45
599997 9.9998|__1.0000| 1000 | KA 03®@ |80 76 | 45
Q9 999%| 100000 99491 000 | MW [ 03-10[1220 | 17 [ R9
AL99 7| 72999 1. Qoo 1000 _|B? | 318117490 | 71 | 4
99.9997| __9.99917|  l.ovp | 0999 | 0320 QA4S 74 | 45
gy a0y | 10.000p| 1. 0o00| _<099% |8 322117261 b 4
99.9991| _L2.0p) .977 1000 | M 02231405 | 77) | 47
99.999%] QR | .1779 L0995 | & |na2Y[[4D] 74 | 44
0000 A.59% | L0200 | mas | o3z |12 | 95 | 4
AFAZ| 10.00C0 G579 | .0999 | mot30200] 775 |49
@999 10.0001] T 1000 | e [os@2 130 | 71 |49
929992 ' 10000 |_.o7ae | P losoelaiss| 20 1Yo
999997 992 1000 L0959 | M. o505 | 71 | 45
Saacew | [o.cood .99 079 | ka 0510 HES | 73 | 1]
Q86| 9999 L0000 . 0998 | lpS- \A0 |77 [ He
Nare | j0-cool 9999 0929 | ¥t 2S-1|0r40| Un |H4S |-




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET -

Dates: Scale: Model: SN:

From 05 - 19-2002Through [0-27-2007. | Sartorius A120 S 37010004
100 10 1 100 m D N
w_eiggt welgght wgight welghg Tech Date Time BurI};) % RH

99 99 | 10.0000 | 9999 | L0999 | M- [05-18 908 271 1
® 9997 |_9.999% | 9999 | 0995 | Mo los-lsSo] 77| Y¥

R GRG | 10,0000 . 999% 0999 | K |05 | 0855 | 70 | 47

g9 on9g | 9.999% | _loovo | 0999 | AW |ps21 | o120] 98 | Y9

99.99%2 ¢ 2.9999 7. Q00O oon | bi<~]08-22] 1155 7% | Y%

99,9991 | _9.9997 | 1.0000 1001 | DEwlosze| Azo| 7R | 99

999999 | [0.000 | 1.0001 059¢% | peed|os23| 2051 17 | #8

99.999% | 92.99% 9992 L0999 | bt |05-28| (225 78 | 47
9997% | _9.9971| |.000] 0999 | M) oS2& 1625|772 | 17

9952947 | 10,000]| J.000Z 1000 | e 0627 195D TX | 99

TG 10,000 (] _1,0002 | 1001 | Qe OGA/Z30] 78 Y7
D999 19999 | lovoo 097%_|d%— Dol |osis| 1 199

[go. 00| 2,979 | 1.0002 Jop0 | e o7-0\ |30 T8 | 47
22,9993 10.0000| 9997 | _.0999 | fh—0%1Y [13o | 78 | Y9

100-0001|_9.99A | L.0opa | 1000 | B |08-1a] [045| I8 97

10000095978 |_1.0000 | .097¥ | M- |6%22| (050 T2 149
95999999999 .m99| .0997 | W |0%230 k0| I3 147
99,9998 10.000 | [.0000 | 0978 gyaz—m Aals| k149

[00.0000]_[D.0000 | (-0002] .J00l 0829|2225 )% | <7

G293 9. NG Lopo] 0798 | (0903 | 1120 72 [ YT
9977 9.9993] _,9999 | 0998 | W 9?1230, 7% 49

700.0000|_16.000]|__.2999 | 0999 [l 1090519151 B 149

99,999 | 9.9997| 1.0000 | 999 [§—101-001/31S]| T8 4g

995977 3.999% | 10000 | 099% [#e_103-00/255] 7% 147 1°

00. 0000 | [0, woZ | . 3998 099F Chp |9-10 111D | 27 [ 42 |

Q4.9997F [ 0. 0002 | | 0000 L0100 q-11 [ 150 | D4 |4

99.9999 [ 4.99449 | ) ooeo A9 9-13 [Qo20| 70 | 38

loowoed [ 10.00072 | | ool . 0999 -1y [ (300 | 716 | 4/

jo0 . OTLD )| [, 000 0999 [(Gn 191U 1930 # gy
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BLANK PROCESSING DATA SHEET # 5

RUN; / DATE:

UNIT :

Ol

DATE BLANKS DONE :_02-23 -03

94/29 /03

BEAKER

A

B

c

200 ml
ACETONE

75 mi
DICHLOR

200 mi
WATER

FISHER OPTIMA
LOT# 011758

FISHER OPTIMA
LOT # 994469

DWNA , TNL.
SPARKLATES
DIST) LLED

FINAL WEIGHT

108.9007

(06, 2074

(0. 9600

TARE WEIGHT

108 2995

106.2057

(0694

NET WEIGHT

D017 7

L1

0014 ~

TARE BEAKERS INTO DESC : TIME :/430_DATE :
DATE :62-13BY : WDATE :

BEAKER

1 STWT

TIME

2 ND WT

021203

BY : ¥ DATE :

BY :

TIME

3 RDWT

TIME

A

(0F.3%%

153 {118 9908) 1928

v

B

10(. 30k

N=q

10&3.'50‘5?) 1430

v

C

\0p. 4449

zco  ([I0L6H) (921

v

FINAL BEAKERS INTO DESC : TIME : |00 DATE :_02-20-03

DATE : 02-22 BY : DY« DATE : 02-23 BY : M~ DATE :

BY :

BEAKER

1STWT

TIME

2 ND WT

TIME

3 RD WT

TIME

A

10%.9010

2013 (7089007 1132
\‘?"L-

/

B

[06.20718

2015 (Job20M)/13%

C

10l Qb

2006 (

1069

Q@J /24

v

TARE QC

DATE | TIME

DB

BY
0L(B[1165 |

%
Tl 49

1925 | Bse

779 | H¢

62-9

W(B
3
/

s

FINAL QC

DATE | TIME [ BY

WB DB

0222\ lo

Rpt

/129148

0223 1129

ad

4y

S
:




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT:_ GO0 on: | pare, 029 /03

BLANK CALCULATIONS
Acetone : 0012, _g+_200 ml= , 00000 & “a/ml
Dicholoromethane : . 00/77 _g+_175 _ml= __ . 0000 2.8 vg/ml
Distilled Water: . 0O/4- __g+_200 mi= __. 000007 Vaiml
FRONT HALF CATCH
& ~ : ¥
FLTERS: 0321 g-_ (.0000 g)= D3R [ g
Total Catch # of Filters Blank Value / Filter
& -l
sEAKERs: 023D o 1201.00000bg)= 0375 4
Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONTHALFGATCH: _ [ 19(r
BACK HALF CATCH
L 55 id Vs
FILTERS : 080D g- ) (0000 g)= _ OXOD g
Total Catch # of Filters Blank Value / Filter
BEAKERS : % o g
Acetone : fggﬂég- /40 (000000 a)= 0& (0% g
Total Catch ml Acetone  Blank Value / ml Acetone
v , 0017 ; v
Extract : ‘03134‘9- 75 (LO000Z283 q)= L0211 7] g
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
Y oo, ' e
water: .OS0Q ‘g-_ 300 (.cO0007 a)= O)Wl €% g
Total Catch ml Water Blank Value / Water
%
TOTAL BACK HALF CATCH : A77¢ g
P
TOTAL CATCH : v 9‘9 7 & g
v
% FRONT HALF : 40,2 %

(00.0)
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TEST DATA SHEET # 8

uniT:_F Lo RUN: |

DATE : 4-2Q -0%

Test Chamber Air Velomty Start :

“T%"

Avg.:

""6— Stop
Wet Bulb / Dry Bulb

Pre: WB: 69 DB 7%

=4

-« 2 v
% RH_[2D % Ho0

post:wB:_ (29 _pB: B |

& -
% RH_[-1_% Hp0

v
 H,.5 "% re_Lb % hp0

Average
Empty Stove Weight (Ibs) : w/ stack & oil seal : Wet :__— ry: Q. 0
Kindling Weight (Ibs) : nger 2 Wood : 4' 7
Preburn Fuel Weight : 0.0 + 14, 5+ llﬁ5 Tolal: 1D il
Klndllng & Preburn Fuel Welght (wood only) (Ibs) Total: (. O o

Coal Bed Wt Range (Ibs) : 4 Q -

%(n Scaie 44 ™ 2)(0

Upper : .25 x fuel weight : Always round DOWN to nearest tenth 4
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : -l

Maximum Coal Bed Removal (Ibs) (( ';E 5 gﬁ )— 2).25=_ anC%ea . v

Test Fuel ( 75" x 1. 5" 5" spacers ) = pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" % 4u "’ L’ q\q ‘/é" ?
4|| % 4!! ”7 Z q;s 53. /
[
. .. TestFuel Weigh“.ii—'bs
Estimated ry Burn Ractie
w y o
12 (N4 x.17789) L8 | 2D grn
2.2046 E’z 1S v
TIME =
Estimated BTU’s/hr: 19,140 x UB ' 8(03 = cQQ, LHOQO BTU's/hr
100 DBR '
EPA Default Efficiencies : Non-cat: 63 Cat: 72 Pellet: 78

RN



WOOD STOVE OPERATING DATA PAGE #9

unit: __F 00 Run : Date : 4-24-03
FIRE STARTED:___ QRIS
WARM UP AND PREBURN:
PRIMAF}Y AIR: Set wide open for all warm-up / preburn fuel charges. Then set to
o) at start of preburn.
SECONDARY AIR : p A CAT BYPASS : ___\) 114

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

last fuel, raked and leveled. In stove A O sec.
TEST:
DOOR wide open during loading ‘(9 min. 2 _sec.
PRIMARY AIR : Opened full for first 5 min., then set to run setting of I/(Es’ v
SECONDARY AR : N /4 CAT BYPASS : )\)JIA
FAN:

ONQB_EF during warm-up (Ch)l OFF during preburn

ON (QFFfirst_ 30___minutes of test @} OFF balance of test run
Fan speed set at H wala,

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

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

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER: N/ A BRAND : f\}f/ (A

All Grades WCLB rules:
WARM UP INFORMATION: )
All pre-burn / warm up fuel pieces were either ,tﬂ or_____ inches.

1st warm up / pre-burn fuel charge ( 20,0 Tl;s.) added at__ O%3D

o
2nd warm up / pre-burn fuel charge (__ 4.9 lbs) addedat_©O9 ys

3rd warm up / pre-burn fuel charge ( /(.015 Tf)s.) added at [ 0§&

4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( lbs.) added at




TEST DATA SHEET #10

Unit : F (500 Run : ) Date : Z’LZ‘?”CJB
Room Temperature : ’TZ.- 2 Correction Factor : _@
Uncorrected Values are corrected for room temperature : Yes No
Time Test Fuel moisture reading taken : __/050 ul
Calibration Checks : X___ ¥ Y./ 120 |4 | 220_22:)
pc # Dimen. Use TOP BOTTOM SIDE Average

Uncor. [ Cor. Uncor. Cor.__’ Uncor. | Cor. Corrected
T 76 | K| [9.5]209] %o | 9.2]180 [Qa] 9767 |~
2
3
A7 | P 00 |4 4] es (2.0 200 204 [ 21,00 |+
5 [ 2% [P D)6 (23 (245920 ]2S 3, (22,100 |7
5 | Z== | P |jg0Q.21%.8a2]ge [)23a] 19.400 |~
7 [ 2% [ P | o (214198 209 Igo |19.9.]1 80 500 |~
s [ 7% | 7 9.5 P0G [190 [203] .0 [203] 20,500 |-
: 105.100 |*
10
M etw? |7 [BS (209 9.5 |09 /45 |209] 20900 |7
2| v |7 |AS |09 2o 214|200 A1 Y] X1.023 |«
B v |7 200 |29 200 [A14 [0 214121400 |*
@ 7 |7 |25 122./] 230247 B0 247 2410 |7
B [gxdyn’| 7 95 20971168 |209120.01214] 21.0b) |-
1 v |7 |wo 214 A.S]20a]4S [204]21.067 |*
17 129.%24 |%
18
19 )
2 | Spaces | T |)3.0] 00| Ig.0 | 10| /5.0 1%2]1 3200 |°

Key for Use: K=Kindling P =PretestFuel T =TestFuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : |q I Qﬂ %v 2.0 3@ "/3‘ cQ |, (030' % 0,
Wet Moisture % : ' (0 501\ 9"’0/ )—7 %q ':/_9 \") ’)%Ql %./

100 x % Dry Reading

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

= % Moisture, Wet Basis

To obtain Wet from Dry :



GAS DATA SHEET #12

WEIGHT:’_*[;.} DATE: O*I--’/c_slj /02
UNIT:  FLao0O RUN: | PAGE: | OF A
TIME [SCALE| FUEL FROP V. CO: V. 2 V. CO |STATIC 2
0 21191 — L0351l Lo d IR T .031 oD |03y | =1
5 202117000 9 TYS3 [ 12250 29 Lows | el |04 250 |
12 b o (o 2921 3.0 [ M87 1122 .059 |. €0 |:044 | 350
, 21150 2 [328 [ € L.Yas] 119 [.075 [0 | oHS ] 308
20 28 e[ 1.0TdHe2 [ 115 ].24S] Ll LOeS | . bl | <AHE] 255D
e=al7alaal 315031295115 Loed | .69 000D 5o
3 163 [12,5] 21553122 |.2065] . |00 ] Al 17051 2NS
18 LU LT LI sd% a0 223 6.0 e [ 112 ]=c5 ':FQ_S__
4, (04 01.Si2] 122 L.29%172.0 107 | L0% [:n50] 9IS
Z11» 1 951 .49 [Ls [12.61.2%70172.2 .01 .99 |05 | UDS
5D e 1 Sltol sz 2% [9.0 Cﬁjf 98170001 HOS
S 2 [1.9 [0 [ .2 [.Stk[129 [ [7.0 [.007 |90 ‘Tg? H
UBTOTA wrdrdeddr wThiwd Hdrdeddr el drdr R wedededdr L4 2.2 2] Wi i wirdrdrl .-—‘ ’, Yedrirdrdr
2] 1Al .2 150 129 .26l o L.oad [ 94 [-05] S
FIPEI I R TR ERY g._o_ﬂaor A0 |-nsol
gy 47 15.5] .0 L96e] Lelads] i 053] sy F.oq [ 400
2 2 da [ IO Le] .34 ZD [.0%7 | .42 |564% [30S
22 2.5 (U5 6|35 L6 o1 [2.% Loda 82 Fed7[ 39S |
0 2] . Y87 (21 [.203[ €2 |.OYY | 4SS 70N 2395
20 (321 . s LYo 100 410 )02 |.OH [ 12 |04k | B3SO
AR 39{ S [240[25 Y[ 12.0].035 |96 ads | IO
| O‘L'“j“ 1 A28 522122 [.008 [ N9 FodY ]39S
S L2 1201 0 Lau s 1.523[12.3].10( [ 1.02] 7041|315
Ll 124 22365 |.R29[12&].104 [ )03 ] -4l 218
55 b5 25| ( |26l <] [22]:09€ | 99 [C32 | SSD
UBTOTAI.I vy e i i el Wirddrdr Fededehdr L1 _t*tt* e drdrdr il .54 (:) -_tti*t
! 101 [ 1.200 1 6w 2] 15.1 [.104 |05 |:03) [2S
_ 9 [0 [Vl ol 3923036l Do [12) To39[350
2L L. l1a 1 [ 159[.s9]>]02o [12Y [Z036] 330
|2 Ol L&l L L2259 1S43[13.6].12% 1129 |Z035] 3=
DR ] 22N L |saslBYIn 1R |03 250
S [ LS| ] .a% _éLCL S29] B[ T3 [ 135025 29D
F . I 2.]1.531]1 123 [122 | 1132|034 3SD
(22 0553 2] L] 122159 | o125 40_ 1L [zoN][3S
ol 5[V 2] 1[224[ 53 [.5D[155 [.[¥7 [1.42 =04 DS
5l | Lol 2 [R34[ 5% | S 13.6[(32 [ Foad| 350 |
ne—lg 1 [ g1 0 1235 SA].84C[137 LA [1.20 [ne33] 35p
5 0] A 5 |.odyl12.6 1F | 129 |03 250
UBTOTAL wirdhd e Al ddrdhh ikl i it*it ETITT] L1234 ,‘ LH b wrirdrirdr |
TOTAL widdw Tedriedr e w ki Wikl dredede i Lt 21 hhAw Y L2 12 1] ,l’saq [ 41 3 3 4
v




GAS DATA SHEET #12

DATE: 04‘/89/ 03

UNIT: 27200 RUN: |  PAGE: £ OF é
TIME |SCALE| FUEL [DROP| V. CO: | V. 0: V. CO_[STATIC] SO:
Bl 05 1 1 1 o 1290 &0 | 2 [ 136 1G] L] [ 70511 390
B 8.9 | | [ 122952 506 [1AL].132 | 3517051 00
105 15 | /.22 |50 [L.2fah20) [.132 [1.24 ] 051] S5V
T 4G | . | . L2200 s Lot Nz 139 ] 1.Yol 7037 350
A2 | 2l 5.6lo4a12 LI | L2 702 EXeE
0 9.2 | O L2255 l.ssA 12 [255 [1.29 | U3 230
0 T2l 0 1. Lanlas [ssa\zg 199 [Lsp-03) { 350
2 0.0 15 | . 20952 S0 [ Mo].Ie0 | 1.6 1705] 257
15
1
2—7<
: BUBTOTAL Wil A drdrdr T 2d:] w ikl Adrdrkd w*hddh wrddrhdr dedrdrde i i i —;Q\Lf-g arfriird
a 3 s
3
2
2 O,
%
20170
0
|
T
UBTOTAL Wi e wieddrdr Wi il ey wirdrd i e e iy L33 2 1] L1 222 whhdw
ko,
=
B E?
%
e
2T > G~
BUBTOTAL wirddrd whERN hehhdr wdrkhd Wik hdr whk i Frirdkid L2 2 21 e il _'I . W Wi
TOTAL edrhdhdr whRih whdd e [ 2223 ] i d il L1232 L1232 L3 4211 Jf'(-) 'LLQ il
v
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Jotul U.S.A., Inc. Run 1 04/29/2003

TEMPERATURE DATA SHEET #14

TEST TIME 215 7
STACK AVG 277 TOP AVG 340 LT SIDE AVG 347
BACK AVG 224 RT SIDE AVG 336 BOTTOM AVG 232
FIREBOX AVG 696 SEC/CAT AVG 997 AMBIENT AVG 77 ¥
END 2502
START 2975 &
473 DELTAT

CIRCLE: / GAIN

Page 1 of 1
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : O q_"gcf 03 Analyte: COq (15-1)

Unit: __F (20 Run #: |

Zero Cyl. #: DMJ'P& L Q:A Conc. : 0.00 % CO2 Cyl. Press. : O(OO PSI
certified by :_ AR LI QULIDE Date: _02-20-02,

Span Cyl. #: CL-P D) Cone.: 240 % CO; Cyl Press.: [(025 psi
Certified by : A1 R UM IDE Date: OD-[2-0%

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit:by:_A-M. X ('J";l“_:»Time: HZé fl'/emp: 25 °F

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

ZER6] 000 | .000 | 000 | 00.0| .c00| S0 | c02> |01 |~
AN | a0, | 4906 | 1240 Hao | 96| a6 | 7033 * 153 |s

| y
POST RUN Audit : by : ‘A w}cﬁ%}%ﬁlﬂme ! ‘ b25 Temp : 249 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
AN 0 |40 Iz4o|dag | g | 1A |*+.01D [N06) |7

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

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

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



ZERO / SPAN CHECK DATA SHEET #1 5-2

pate: OH-29 -0 Analyte: O (15-2)

unit: ___F OO Run #: \

Zero Cyl. #: OH2TRC. 2-Pp  conc.:  0.00%O0; Cyl. Press. : QQ ) ___Psl
Certified by : _AL R L QL DE Date : Q2.-20-0Z

Span Cyl. #: (L -312) Conc. : _| 2L H0 %0, Cyl Press.: |25 psi
Certified by : AR ) IOUIDE Date: 02 -(2-03

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % (o))
Method 28 A = + .2%of 25.0% O2

oo n,‘ . ; /Q_S iy . S
=9 Time : Temp: 1S  °F

PRE RUN Audit: by: A Mc_‘.’x‘:t-

+ 0.625 % O
+ .05%0:

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

ZERO| 00.0 | 000 | 000 | (o0 |.000| , 000 |T.0XS [ 10}
SPAN 125D | .500 125D | \A.9D| LD 12,50\ +00 ) |1 006

PbST RUN Audit : by : A M.Oa%ﬂme : _J_hj;g_'ltl/emp ._J&  °F

AUDIT RESULTS

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

RO [ 000 000 | 000 [pol,00t| 0SD | T.020 |tA0)
AN .8] .20 |122]12.95].500] 12.50) [*00] |1006

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

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

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

&




ZERO / SPAN CHECK DATA SHEET #15-3

Date: 04 29-0>
Unit : F(OOO Run #:
Zero Cyl. #: 04'2.1140. QH_ Conc. : 0.00 %

Certified by : AR LIAUNE.

Analyte :

CO (15-3)

coO

Cyl. Press. : EigZ{Z PSI

Date : _/ 2 -2.0-(2.

Span Cyl. #: C,C, * Conc. :

Certified by : _A! JOWU |
Analyzer : Make : HORIBA Model : PIR-2000

Range: 0-10.0 % CO
Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

(2,40 _%co Cyl Press.: | (25 Psl

Date: (O2-12-0D
SN : 408005

EPA Control Limits = £ 25% of 10.0% CO = % 0.25 % CO

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

+ .02%CO

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

PRE RUN Audit: by: A é(j&@@_ﬁme: 2/25 ‘Femp: 75 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
_# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 OD O ;OCD ' O ] ‘ .1—’0 ‘ ‘ +| l (O
#[ 0.2.| .500] 5.02] 50.2.50] 5.020 | *.010 [%OT)

POST RUN Audit : by : A a( i Jxm ime : _‘_(f_’_;_l;():T:mP : __ZCL_" F

AUDIT RESULTS

Point Expected Response

Actual Response

# Meter DVM % Meter DVM

%

+ Conc.
Difference

A %

ZERO| 00.0 | .000 | 00.0 [ 00.0|,000

O\

+ O\

Y \O

SPAN

50.2.|.502.|5.0250.0[.500

=010

%5

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

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

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

<UBli%,

m) X100
m) X100




ZERO / SPAN CHECK DATA SHEET #1 54

Date: _(1-29-0% Analyte: SO; (15-4)
Unit : F(OOO Run #: |
Zero Cyl. #: OH2TAC 2-A Conc.: 0.00 ppm SOz  Cyl. Press. QCD _psi
Certified by : ALR VQAMITE pate: O2-20-02-
span Cyl #: (LY Conc.: 1290 ppms0, Cyl.Press.: (025 Psl
Certified by : AR LIQWIDE Date : O1-29-0)
Model : PIR-2000 SN : 403019

Analyzer : Make : HORIBA
Range : 0 -2500 ppm SO2

Flow: 1.5 SCFH

EPA Span Value = 2500 ppm SO,

EPA Control Limits = + 2.5% of 2500 ppm SO, = £

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

62.5 ppm SO,

PRE RUN Audit: by: A M.O&A?}\"tbﬂme: (//5 ¥emp: :wa °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO| 00.0 | .000 | 00.0 [~ O | COp| b. 122 -—f*b"]a:l ottt |
SN 5101516 1129051 6 |.SI16] 18290.081 *.054 | 1002 |«
. o % -
POST RUN Audit : by : }\'Q}wﬁmc LTime : J@&Temp:_ﬂL_oF
AUDIT RESULTS “
Point Expected Response Actual Response + Conc.
| # Meter | DVM PPM Meter | DVM % Difference A %
ZERo [ 000 | 000 | 000 | .00/ 9.208 [19.209 |1, 268 |~
SPAN | .~
5161.506 11296] 51.5 1,515 19%1.861 | -2 423 | 07 |*
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp % m) X 100
Full Scale Value
Span % Difference = Act % m) - Exp % (ppm) X100

Full Scale Value



QUALITY CHECKS DATA SHEET # 16

UNIT : 'F@aD RUN : [ pate :q“ 19-03
Thermocouple Check:

TIC#1 — °F TIC #13 (bl.0 °F
TIC #2 o °F TIC #14 )3 °F
TIC#3 Gls °F Tic#15___ Lo °F
TIC#4 o °F Tic#16____Srl  °F
TIC#5 S6 3 of TIC#17 £ oF
TIC#6 584 °F Tic#18__ (23 °F
TIC#7 £X7 °F Tc#19___ S °F
TIC#8 5%, °F TIC # 20 - °F
TIC #9 s&.4 °F TIC # 21 - °F
TIC # 10 S3Y oF  TIC#22 — °F
TIC # 11 s25 °F Tic#23___ (0.| °F
TIC #12 G4Y  oF TIC # 24 — °F
Thermocouple Readout:

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

zERO[i 2 °F Adito ©.O oF  zERO_ I.® °F Difference_.O70 %~
sPAN/QAL.0 oF Adj.to2c000 °F  SPAN.R0b3M °F Difference_ 1 70 %

Thermocouple Readout Pretest Linearity Check:
0 =00 o 200 =_207.0 °F 400 792 o
600 =_ (pOlS °F 800 = 30IL  oF 1000 =0T o
1200 =119%.2 ¢ 1400 =)3A92 o 1600 = 1599.¢, o

1800 = JAOD,Z °F 2000 =Z2000.0 oF

Sample Train Leak Check Pre __ X Post X
C-gas Train Leak Check Pre , Post __ N
SO, Train Leak Check Pre Post >3
Static Gauge Zero Check Pre Post X
Scale Check Pre : L2 —18.2 ¢
Post : L‘ O - l L+ O ¢

Stack Cleaned Prior to Test Run : YES _ A NO






COMPUTER INPUT DATA SHEET #1
Client; Torue USH, Tak.
Address: ’L/ﬂ/) £/ f/@/?-b/bf ST/PO B’V LIST)
FORTLAND JME 24 /ﬂf/

Phone: O -197)- $9/2 . _ L0747 00 IR
Run No.. D Date of Test: 05 -O(p O = Burn Rate: 9\ lo Qs =~
Model No.: F [F_OO ) [ min ] min-1.25 [ fan
Stove Type: [ ] Cat qullon Cat  []Pellet []1.25-1. Bﬁnax [Jinsert
Dry Gas Meter Y Factor: *C?C/O Post Leak Rate: _&f_&cfm Time:__| L’)‘S mln.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
v
Dry Gas Meter Volume: _3_ (.2 O% cf
(00.000) (Data Sheet #2) s G
Stack Flow: / 0 «707 dscfm A H: ‘ O__C? 3 in. H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2) y
Maximum Vac.: o? O Barometric Pressure: o? ? C, ,7 in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)
| 39§
H20 Captured: 9
(00.0) (Data Sheet #3) P
Front Half Catch % Of Total: 52 , | % Total Particulate Catch: ’ ?) 5 7 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #86)
Flue Gas Moisture: ’3 (w ool | ) %

(00.000) (Data Sheet #7)

’ 0 (OOﬂgrldscf

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

v -
Relative Humidity: ,QS—»' 5 % RH Ambient Moisture: / _Q_5 % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
I L : -
Preburn FuelWt._ 5 1. | os. CoalBedWt: T “Tbs. TestFuelwt:__[ .7 bs.
(00.0) (Data Sheet #9) (00.0) (Data sheet #8) (00.0) (Data sheet #8)
Heat Output (EPA Default): 22510.2 _ Brum

(00,000.0) (Data Sheet #8)
Kindling Fuel % Moisture (wet): |5 (b3 % Pretest Fuel % Moisture (wet);_ | %.0SS %

(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) /
Test Fuel % Moisture (dry):__c 2. 222 % Test Fuel % Moisture (wet):_| ?> MNe %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) &
Fuel Higher Heating Value (dry): — _BTU/lb.
(0000) (Data Sheet #11)
Stack Static Pressure: — OL;"Q in. H,0
(+/- .000) (Data Sheet #12) "
. v 9177
Average Ambient Temperature: 7 3 °F Stove Temperature Change: q T oF

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




TABLE 1 ----- RAW DATA

CLIENT : Jotul TEST No. : 5
MODEL : F600 DATE: 06-May-03
Kkkdkkhkkhhkhhhhhhkkhk kb ko kkkkhkkkkhhkkkkk ke kk kbbb kkkdkkh kb ddk ok ok ko ok
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. (&0 COo2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
0 804.500 0.150 87 0.45 8.00 250
5 806.000 0.100 89 0.38 11.00 300
10 807.300 0.090 89 0.53 9.30 325
15 808.500 0.090 90 0.46 10.80 325
20 809.704 0.080 91 0.54 12.30 350
25 810.827 0.070 92 0.89 13.10 375
30 811.878 0.060 93 0.81 12.90 375
35 812.933 0.060 94 1.28 13.90 400
40 813.926 0.050 94 1.34 13.80 425
45 814.861 0.070 924 0.78 12.90 350
50 815.995 0.090 94 0.61 12.20 325
b5 817.217 0.090 94 0.55 12.50 325
60 818.439 0.090 94 0.37 12.00 325
65 819.664 0.090 94 0.30 11,790 325
70 820.890 0.100 94 0.13 11.30 300
75 822,217 0.100 94 0.12 11.10 300
80 823.544 0.100 94 0.13 10.40 300
85 824 .871 0.100 94 0.34 7.80 300
90 826.198 0.100 94 0.44 7.50 300
95 827.525 0.100 94 0.58 7.20 300
100 828.853 0.100 94 0.60 7.30 300
105 830.180 0.100 94 0.73 7.10 300
110 831.507 0.100 94 0.86 6.60 300
115 832.834 0.100 : 94 0.95 6.60 300
120 834.161 0.100 94 1.01 6.60 300
125 835.491 0.100 94 1.08 6.30 300
130 836.820 0.100 94 1,48 6.40 300
135 838.150 0.100 94 1.03 6.70 300
140 839.479 0.100 94 1.03 6.40 300
145 840.808 0.100 94 0.96 6.60 300



TABLE 3 -----

CLIENT :Jotul

MODEL: F600

FIELD DATA AVERAGES

TEST No. 5

DATE: 06-May-03

dhhkhhkhhhhkrhdkhhhhhdhhhkhddhhhhhhdhdhhhbdhrhkhdddddbbbrdhdbrhdddrk

AVG DELTA
H @ —-e---- 0.09 in H20

AVG METER

TEMP. Tm --==-=-- 93 deg F

AVG PPM

802 scemme=s 319 PPM

AVG PRCNT

CO | ememosnes 0.68
AVG PRCNT

CO2 mmmaEws 8.61
AVG BAL
CO2/CO0 | =—wmw=s 14.09




5

06-May-03

836.313

13.94

0.0039

3 .30

0.37

dscf/Hr
&
dscf/min

g/dscf

g/Hr

Lb-mole/Lb

g/Kgdry
fuel

TABLE 4 ----- CALCULATIONS
CLIENT : Jotul TEST No.
MODEL: F600 DATE:
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 34 .39 dscf FLOW Qsd ------=
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 3.243 scf CONCTRT. Cg8 --====
PRCNT PARTC.EMISS.
MSTR Bwg -====--- 8.62 % RATE E  -======
BURN MOLES OF GAS
RATE BR --=-=---=- 2.70 Kg/Hr PER Lb WOOD Nt --
CO EMISSION PART.EMISS.
RATE  ------- 191.00 g/Hr RATE = ------
&
70.85 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 5
MODEL: F600 DATE : 06-May-03
**********************************************************************
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
T1 Vm PR AVERAGE
5 358.5 96 100
10 372.1 99
15 371.8 99
20 372.3 99
25 373.3 100
30 373.6 100
35 374 .4 100
40 375.5 100
45 375.7 100
50 375.2 100
55 375.5 100
60 375.5 100
65 376.4 100
70 376.7 100
75 376.4 100
80 376.4 100
85 376.4 100
90 376 .4 100
95 376.4 100
100 376.7 100
105 376.4 100
110 376.4 100
115 376.4 100
120 376.4 100
125 377.3 101
130 377.0 101
135 377.3 101
140 377.0 101
145 377.0 101
150

155
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METER BOX DATA SHEET PAGE # 2 1_of
uNiT: F oD RUN: D DATE: S-b-03
Meter Box: 5H Y Factor: -qu J
Leak checks: __ b "Hg @ t_Ochgm "Hg @ cfm
o3 IS v Hg @.DIZ cfm "Hg @ ofm
Inject SOz @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume: ), SO0
ROTO: PRESS: |, )lp SAMPLING RATIO: qd5 K BP: 30, OY

METER SAMPLE STACK DELTA [ METER| SO2 |ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 1245 {g0Y. SOV 3. A415 |9 [2s0]| 87| 20
151 0[O0 — (113 3] .16[%9 [300(89 |20
T <5 |800.300 |RG7-300 [ 10.998] 09|89 |375 | &% |20
75 (1300 |20, 500 | R03.500 | 10.9479] .09 1 96 {325 | Y (20
0 ps909.90 Q9. 04 [9.113 [ .08 | 9l 350 | 9] |20
%[ o |10,82) [R10.92F [doLS | .01 | 921375 192 |20
0| s Q1. 218 |R11,37319.033 |0 | 93 |3S [93 |20
B 25 1172933 |912.433 (3953 [.0b |94 [400 [9Y |20
B 725 @)3.92 |313.92 | 7.95b | 0S| 94 [425 |94 [20
B 25 19991 314, 36] | A.LLO0 |[,67 | 9 [350[9Y |20
%36 %15, G55 |1B15- 95 | jo.403] 09 | 94 [325 | 9Y |a0
B |21 |23 |lo.dod [ 09199 |325 {94 [20
ROTOPRESS: ||, TOTALS: ) 4p42Y | 100 | 110/ BP: 79,6,
0 [1296 [318. 439 |31R. 434 [10.37¢ [ .09 | 97 |325 | 99| 20
B <o 319. Ly [819. 664 [ 1036 [ .09 | 99 32594 | 20
| 55|20, $90 |320- 890 | 11,240 [ ,10 | 99 [300 |9Y |20
75 4D | Q7.7 2227 [ )250 [0 | 9Y |300 | 99 | 2o
0| o533 594 |$23.599 [[1.240 [ 40 | 94 |20 | 94|20
8 | J9 |Q29- 911 [€29.97) | 1. 240 | 0 | 94 |30o [ QY [2.0
0 /5[ 920. 199 [ 198 [ 11240 |10 | 94 |300 |9Y |20
% | 25| 827.515_[327.525 | 1.240 | 1o | 94 [3co |9 |Zo
0] 25]92%.953 1828.853 | (l.zdo [ 40 [ 99 [300 [9Y |20
05| 35330 180 [320. 180 [1). 240 | 11D | 941300 9Y [0
[ 25(33 ). 500 |93].507 | 1.2d0 | .10 |94 [300 | 9Y |20
T 40 %%, 339 |932.834 [N 2o [ .10 [ 9Y |30 |99 |20

/’ TOTALS: \-53’ ST , |8 ||28 MAX VACC =
TOTAL Cu Ft. i / TOTALS: ,R_ég‘(é%{ﬁ 7. ,8 2_21(:' AVG. BP:
v v L4
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METER BOX DATA SHEET PAGE # 2 . 2
uNIT: 0P RUN: 2 DATE: S (L-03
Meter Box:  SH Y Factor:_ 19490
Leak checks: llo "Hg @_19ll cfm "Hg @ cfm
IS " Hg @__.ﬂ_l_gfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: [.S00
ROTO: PRESS: )l SAMPLING RATIO: us : 1 BP: 29,41
METER SAMPLE STACK DELTA | METER| SO2 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20 [ [ ds| 534 161|834 1| [ 222 | .10 [99 |360 qy |20
B 50 %»3. 4491 |35 . 49) 222 [.ib | aY |300 9 |20
W[ 25| 3 BL0 |3d0. SO N2z | O | 99 D00 qy | 2o
[ <00 [33% . 1ISOR33- 150 | [.722 |10 | qY [50 | a4 |20
W o539, U1q |3, 99| (1222 | .o |9 300 |94 Lo
AT 0 [<J0. 808 @40, 808 [I1.222 | 1o | QY [S00 Gy (2.0
150 :
166 L2 | .60 XY
160
165
170
175
[ROTO PRESS: TOTALS: BP.:
180
185
190
195
200
205
210
215
220
225
230
235 gﬂqg /,fbo v
TOTALS: 59‘"9Jg ng 0, MAX VACC = 2.0
TOTALCuFt [3(,, 30 § TOTALS| 1001 | A BSD[AVE B 29,97
A v v S




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unir:__F 600 RUN:.__ O paTE; 5603
SCALE | WEIGHT
SCALE CHECK| LEVEL ZEROED 295.09 0
INITIAL : v v 590.0 g B IR
FINAL : Y v 88509 %¥S. 0

IMPINGER #4

#1 __#2 #3
FINAL WT L % 591,7) Y44, L €2 9

INITIAL WT (0\3,0 ﬁ_o_% Y 44,2 o, 2
NeTwrorams | 55. 9 " v Y ) :}

N7

o/ v
TOTAL CATCH : {0% 'C\ GRAMS H20
o

FRONT HALF
BEAKER # 1(p

FILTER # )5| F DESC. ACETONE
FNALWTg |, THA] |7 FNALWTg | 9577655 |
wmaLwTg | (A Y INITIAL WT 45.7 4ﬂ% ol
NETWTg 04 2¢ | NETWTg DA 2

| voL. pesc.mi___ 1D -

BACK HALF

FILTER # 151083
FNALWTg | YYD |¥
NTIALWT g | (H359 |
NeTwTg | .0013 |7
BEAKER # N | % 9 20
DESC. ACETONE | METHCHLOR | H,0 H,0
enawrg | 04,2297 /09,8705 [0b.552%) [08.6007]
wmaLwr g | JH59H 10836237 10058 1108, 5724
NETWTg_ %951 00321 007071 0075 &
voLpescm] 180 | s )50 | 115 05 1




-/

FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :
“~  Manufacturer _S &S Grade : # 25 Glasg Front Size :

Date : ﬂ’/(?/ég Time : ZU§§By

S

11cm_ LotNo.:__ZB 21

Back Size: 8.2cm Lot No.:__ZB911
DATE:Q'éZ’ZQﬁ BY: % DATE-OIg=$2423 BY: _ﬁ’k |DATE: BY:
FILTER FIRS SECOND THIRD
- WEIGHT TIME WEIGHT TIME WEIGHT TIME
Sir| L6490 (959 | G 341D | 1125 | Jow Floo |R=5
76| bqed |oass| (g2 ) | 1129 «w R-b
[53F] Y49 |09SS | (b |120
GHE| 6904 s | (. |13
IssE| .1 Aa%d |0as7| (C.bags) | N3]
|15GF | Y15 |095% CAY) [ 1132
[SF| .97 0asa | (L) | 1133
1S3¢] .90  |oasa | (B¥90) [(134
1599F 1,931 1000 (A%2) |11%5S
IOF b9 [1o01] (O3 2‘; ES
1518 ] 420  [1o02] (43590 1186 | Tomu FlaOC_IQ-i
1528 Ul 1002 %,gzgm EZHEE R-l
1S3R| 4307 (003 3]) [15%
543 | 4795 | [o0d| (. 4293) | 1%
|1%6R | 422 1008 323 1129
5B U243 1006 (2245) | 1140
1B 4294 [/oo¢ | (42940 |14l
c9a| 4350 | 007 ] (4354 ) [1142
1593 | _.4z90 |08 (4290) | 141
L) P 4‘2:74 1009 | CHIN4) (1142
Checked by:_C_Q}p Date: | 712-0> Time:__I1 41
* SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
21/ 1093 | v | 1S | dY
ol/22.] 1125 | Y WA Y (,



Into Dessicator:

BEAKER TARE WEIGHTS DATA SHEET #4-2

Date: _()R-19 —200Z

Time: /205 By: RFee—

IpATE: 0822~ |BY: [ |pATE: BY: {L—|DATE: BY:
BEAKER FIRST SECOND THIRD
#* WEIGHT TIME WEIGHT TIME WEIGHT TIME
T o%a17Z |43 [(Joda 1740704
2 | o254 o9 (1oL 25380705 | Ton HolX
3 | 101.1%2 | 104} K (01,1077 0706|%  R-1
4 | 108 4 [ 1047|(0%. 21400 070% |\
5 a1 4290 093 (436 )[0709 17
6 | (2080 | oo | (ALL07)] 0110 [N
7 1T 97918%5 | (05 [(A1152_ 3 a711]]Tome F®
8 [09.7550 | 1ps2|([03 62512 )% 2 Rz
9 | 10%.cALl | 057 ZZOjﬁ.Q-]bQ% 0714 4
10 [0S 1310 | 1055](105. 1206 01IS1)
1| [0479L | 1056](J040%872) 0117
12 | 9%2203 | 1o51|(A%. 22304 16718 |- | Ionus H4L0
13 | 104.17%% | 1059|104 17%4) 107(% b R
14| 979922 | 1100 97.9%921 072 |
15 | Jod4q | 01 [(104 1 H2)| 0722
16 | acjyza | 102 [(45.1429) [ 0723
17 | ;04.5948 | 1104 [C1D | 72Y] /Tome Al
18 | 10% %2l | 1105 (103 822 ) 01251y R-5
19 | (08473 | 196 5 0726\
20 | 10%.59%0, | L10d |(T08.59220 0122 |/
SCALE ROOM ENVIRONMENTAL CON DITIONS
DATE | TIME BY DB | %RH ‘ 1
0822 1040 W | TTF | 43 [Checked by C Dy L)y
19-25| 0700 pp| 29 | 99 [pate: 8423’-' 02
Time: -4 Q)
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SLHOIIM LNVLSNOI : €% # 133HS V1va 3A0LSAOOM

oL : _ 5
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET -

Dates: Scale: Model: SN:

From 05 - 19-2002Through [0-27-200Z. | Sartorius A120S 37010004
100 1 100 m D 0
wgiggt vie(ilgght weight waighe | T%h. | Dutw | Time Buib_| %RH
99.9942 | 10.0000 | ,9999 0999 | M~ 105-8 [ 4908 | 27| 19

%9997 | 9.999% 9999 0995 | MAlos-9|sSo| 77 | Y¥

R ARG | 10.0000 . 999% oona | fln 050 | 085S | 77 | 47

999998 | 9.9998 | 1. Q000 0999 | MW (052 | 2120 D8 | HI

99 992% | 92,9999 | 10000 ool | ei<—~0522] 155 7% | Y&

49,9991 9.9999 |.00o0 1001 | DERedosz2| A20| 9K | 99

994999 | (0.000| 1.0001 059¢ | pwdlos23| 2105 19 | #E
2992992 | 9.9997| |.000| 0999 | Mxo5-B1625] 72 |4

01 20.000])| ).000Z | 00O 0627|1950 7K | 99
A%9% | 10.0001]| 1,0002 | _.100)_| Q] OA1 /30| 7X b4

D299 99979 | l.ovo0 099% |0 (0ol o84 | 1 |99

lpo.coo|  2.989 | .00 o0 | e~ _[07-0\[2220| 78 |47
25 9593 70.0000]_.9999 | . 0992 | pao®-14[[130 | 78 | 49

1000001 9.9999 | .00 " 1000 | e |08-16] (0S| 28 | 97

100000l A.9978 | L0000 | .097¥ | M- 168224 (040 73 149
5599791 94999 . ,m9a| .0997 | ¥ 0%22 0 0] I3 L 97
9,993 10.0000 | o000 | 0995 %ymm 15| %149

100.0000 | _[D.0000| (0002 )00 0829|2225 )8 | 47

F293 9. RN Lovo] 79K | 0203 | 1Z0| 78 |47
77.999 92.9998| 9999 L0299 0%-339230| 72 |19

7000000 _[hocol | 35999 | 0999 [ logos|i9IS] T8 149

99,999 | 9,9997| 1.0000 | 1999 |{— 1010178151 TE 4Y€

29.97771 9.9999 | 1.0000 099% |¥2_|07-07] 7% 147 |

J0o. 0000 | [0, 0o | . 94983 099 F ko |9-10 /11D | 27 [ 42 |

Q.29 F [Jo. 0002 | |.0000 0lo0 % G- 11 [15c0 | D4 |47

99,9999 | 9. 9944 | ) 0006 | A9) 913 |Aoao| 7C | 38

o003 [ 10.0002 Ioooz .02‘1{% dn 2 14 | (300 | 76 J{l/

jo0 . OoLD | ) AL 1930 Y

0D &gl ‘f e RS T 17

(RO b 000/ . 1000 % q-(9 [ \voo 4 | y7

100000 | | 1D.00b bqq % 09499 G20 [I\S | 74 |45

9@ | Aaa9a | L.oool | 0399 |M— (10719 | 2iss'] 77 | U4,

PPN | . aPA | L0000 | qoop  [Me [10A1772.5¢1 70 {4

[00.000] | [0.000Z |_£0000 | 0999 |WA. [1023]28I5| ] |42
949997 9.999% | 9999 | .l00U 10-25135D =1 |43
99 AAg| 4.9999 | 1.0000 L1000 | 1026|135 | 77 | 41
9997 | ARnIK <695 1000 | Mo 1102711120 | 71 |36
32,9999 9.999 L 9494 094 Wi~ 1D21143¢]1 77 132




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model SN:
From /208 - 2002 Through OR 23 -200> | Sartorius A120S 37010004
100 10 100 : D o
we_igﬂt weigght w;iglt walg"tlﬂ Toch Date Tine Burlyb % RH
39 9% | 9.999% | _1.0000 | 0997 | bt 120511225 T | 47
59,3998 | Ip.0000 | _ a9 | 100D | i [ Rop|112S | — | US
04,9591 | 10:0001 | 1,0000 Jopo | M09 1310] 26 18/
aq.49¢7] |_(0.0001 | [.0000 | ,0O997 %{ z22 1430 7 | d4
Ji% 99%9 | 10001 L0699 | fC 123 NTs | K [ 44
10.0006 9965 | _g9a% e 270 | [220] 28 |43
a0 94| 10-6000 | 9928 | 0593 [tgre1z-) ash) T 4s
99,9997 . 000) ,29499 |, 0227 %4, 122 s 77 (47
9% .9998| [0:0000 9999 | 0w =191 182098 1Y)
,,93_.2%?71 [o.00060 | 000D | .0997 % pi-10 [2200] 78 Y%
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99 geer| 10.0p0/ | .9999 0\F | pl-lorib| 1g30] 7% | Ye
99 997 16,000 10000 D73 o1-)21 1215 7172 141
9999971 9.9279| 10000 2G99 | Wrt01-11 [ 2035| 7l | HZ
99 TR, .00 4997 | 0999 | L n1-/811720] 797 | Y=~
971 9.9999 7993|0999 | Wa (011911210 T6 | 42
SHe | 10.0000 | L0000 | 0999 |y |at20l205] ) [ 14
929499 )0.00z) | . 999 099%_| Y | 0l-21 [093S| 75 | 44
99.9%M% | _jn.0000] 9999 0999 | ¥ (022 1125] 09 | 46 |
D0.wEo| 99998 9977 1000 | WP o122 1420 | 17 | H¥
99.99%4 | _10.0001 | [.000) 1000 [ W |oj-zx| (2001 76 |4
o 4RE 4,999,999 097 | Y [012S| (1401 “Tb | 47
49.9997_10.0000| ). 0000 | _.09A9 | lo125 | 120 | 7% 4g
A A 9.99% [ ooo0 | . oo [ |oI-Z] | 14)5] 75 [ Y1)
A9 9.9A9 | l.oood | 16op | pdL]o1-20] 1920 | 77 | 4K
94 A% | 10,0000 /% | 0799 | M |p1-31]2205 | 9% |47
Qqceaal .999% | 9918 1600 »@z p2-01 [ 1255 27 197
A% 4.\ | 9 100 | 020 420! 16 | 46
A e 10.0001 | 3292 0999 | |o2-1g] lIss | 77 |49
99.9992| 998999 . NF 0999 | M= |oz-19 | B25 | 77 | 9%
99991 140000 |. 0000 c0PAa_ | pew | 02-22] 2010 78 | YS
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
FromH2Z-2 4 ~200% Through Sartorius A120S 37010004
00 1 m 4
\:ei Et ii,gght we_ight ‘\lﬁ?:ighg Tech Date Time BDurl{) % RH
99.999% | 10.000 | ).ooed 0999 |bpe]oz2d|10Ss | 74 | HY
54999 | 4,999 | 10001 | 0798 | WA|p2Z5| )20 | 77 Js
1000000 | 0:000] | ).0000 0999 | b o300 1010 | 7 144
Q.17 10,000 ,999€ , 0999 | He— |03-02| /420 7% —L‘zt]%
929998 10 0000 7997 1000 | BRw/| 03-03| 12D5| 16 :
Q.98 10.0v0 | jovoo| 1000 o302 200S| 17 147
00,0000 | /0,000( )oool| 0299 | ke |dz-0t| j0as5] 75 | ¥
99.299% | lp.020! Lowo | 0959 | e |03-05|0945| ) | 97
999091 | 10.000/ 1.0000, 1000 | H—{63-06] [340| D4 | He
79°6%95 | 9.9999| lLoopo| .o9ag | e (0307 D5p| Vb NS
.99 9.999 o0 L0999 | e 03-03 [ 1150 77 | N5
99.9977] _9.997 L.ooon| 100D | Bt 03- |)esD] Th | 45
G9997%| 10:9000 , 9991 o0 | MW [02-10 1220 | 17| XY
A9F7| 2979 1,000 1000 K= 0318117490 | 7 | Y&
499,717} 9:299% [ 0000 L0999 beo [ p3-20|U4S | 74 4s
Gy aeqy | 10.0000| 1. 0000|0293 |8 | e322|10261 0 L)
99.91997|__L2.004) 27 1000 | 03231405 | 17) | §7
99.999%| Q.999%| .7979 L0995 | & n22Y (42| 74 | 44
100.0000| . 9.999% | ,o200 | g | @o3-25 1120 | 15 s
AR 10.0000 GFG .09 | o0 200| 715 | 4
@991 _10.0001)| g4 - 1000 pos@a 1130 | 71 |49
9992 3999 10000 | 079 [P losoelzi3=] 70 | YHp
999991 999 10! L0997 | 8. osAlols | 71 | 4s”
9[9P% | 10cod Y9y 0799 oS0 AZS |79 11
P®arg! 99999  1.0000| . 0993 <L A0 [ 77 [He
P e | )0-@ol 95F) D999 | ¥ t25-12 |0R40| s | HS




UNIT :

BLANK PROCESSING DATA SHEET # 5

00

RUN: 2 DATE: 55{'/59

DATE BLANKS DONE :_02-23 -03

&/03

BEAKER

A

B

Cc

200 ml
ACETONE

75 ml
DICHLOR

200 ml
WATER

FISHER OPTIMA
LOT# 0! 758

FISHER OPTIMA
LoT # 994469

DWNA , TNC.
S HRHLETTES
DIST) LLED

(06, 5074 | 1066360

(0694 |
0014 ~

02 -12-03

BY :

TIME

FINALWEIGHT | 108.9007

TARE WEIGHT _| JO% 2995 10,2057

NET WEIGHT Dol E v 00177
TARE BEAKERS INTO DESC : TIME :/420_DATE :

DATE :62-|¥BY : DATE :p2:19 BY : Y DATE :
BEAKER | 1 STWT | TIME 2 NDWT!| TIME |3RDWT

A 10883 (158 1 %5)}92’8 v

s bzoeo| 151 (063 2p57) 1180

c \0p, 4449 | \Zco (l%%j&g,’I ] ”
FINAL BEAKERS INTO DESC : TIME : 160D DATE :_O2- 20-03

v’

DATE : 02-22.BY : ¥4 DATE : 0223 BY : - DATE : BY :
BEAKER | 1 STWT TIME E,EDW-T—; TIME 3 RDWT TIME
A /o800 2013 (108.9007) //52, -
8 |10628| 2015 (1062074 )3
¢ liow el 2016 (wm@_@uw ’
TARE QC FINAL QC
_.Q_ATE TIM_'E BY WB DB % DATE TIME BY rWB DB %
o nss w1 [11] Y 0222\ W to| | /| g1 4S
52 | M2 |vge- \} 2 |48 02-23] 1130 m.\\ 7% [4Y
N v




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

Nt F 00 RUN: 55  DATE: _&5/0 é'/03

BLANK CALCULATIONS

Acetone : 0012, g+_200 ml= , 00000 b “g/ml

Dicholoromethane : 00/“] __g+_175 _ml= __. 0000 2.3 vg/ml

Distiled Water: . 0O/4- __g+_200 mi= __. 000007 Vgiml

FRONT HALF CATCH

FILTERS : %% ‘g-__ | (0000 g)= WO ER o
Total Catch # of Filtters  Blank Value / Filter

seakers: 022G . |10 .00000bgy= __ (2 9§

Total Catch miAcetone  Blank Value / ml Acetone

. &
roraL FRonTHALFcaTeH: _ 0707 g

BACK HALF CATCH
e l'/ r:’?\ -
FILTERS : :0075 g- [ (.0000 g)= '007~) g
Total Catch # of Filters Blank Value / Filter
BEAKERS : _ 7 7 ' v
Acetone : , OZAS g- /50 (000006 a)= 028l g
Total Catch ml Acetone  Blank Value / ml Acetone
e ’ 0019 " : il
Extract: ;00 ¥4 g-_ 75 (.Q00028 q)= 0005 g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
water: <0145 a. 475 Lovooor ay= 0126 g
Total Catch ml Water Blank Value / Water
~
TOTAL BACK HALF CATCH : 050 &
Ve 4
TOTAL CATCH : (P51 4
% FRONT HALF : 5. ]y

(00.0)
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TEST DATA SHEET #8
UNIT : F koo RUN: S DATE : 5-L-03
Test Chamber Air Velocity Start & Stop : "9—' Avg “9"

WetBulb/Dry Bub -
Pre : WB : %C}DB %4’ ;23 % RH_().9 % Ho0
Post : WB : 4 pe: Bl . 3% "% RH rQ»%Hzo

v/

P .
Average : Qb S % RH ]'05% H20

Empty Stove Weight (ibs) : w/ stack & oil seal : Wet : Dry : QO

Kindiing Weight (Ibs) :  Paper A Wood: 2+ 2
Preburn Fuel Weight : 15,5 t . LD‘“% ?> Total : 43\‘? ¢

Kindling & Preburn Fuel Weight (wood only) (bs): Total:_ 2! | %

Coal Bed Wt Range (Ibs) : "’ wScalo L/ y . EX

Upper : .25 x fuel weight : Always round DOWN to nearest tenth 4 b
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : Q
g

Maximum Coal Bed Removal (Ibs) (« 4 y v, 3 lo 572) 25=_ ). O

Test Fuel (.75" x 1.5" x 5" spacers ) = 20 pes
Dimensions Length in inches No. Pcs Weight in Ibs % of Load

_— /> 4 3. S 4q o
. 4" ) ~ 9.2 52.0 |

Test Fuel Weight : l'l ) Fibs

N

Estimated D:y Burn Rate :

1.7 -(n’le%%)x 60 _ 2.69C  xgitr

2.2046 145 -

i ¥ TIME v

R0 -
o — = P2.5)0. BTUSsHr

Estimated BTU’s/hr: 19,140 x

EPA Default Efficiencies : Non-cat: 63 Cat: 72 Pellet: 78
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WOOD STOVE OPERATING DATA PAGE #9

Unit : F(.OC)O Run: S Date: 6-6’03

FIRE STARTED:___ O %50

WARM UP AND PREBURN:

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

wide e at start of preburn.

SECONDARY AIR: ____N/A CAT BYPASS : _A) A

CHARCOAL BED PREPARATION : I
Raked and leveled prior to each warm-up / preburn charge. At 1 1/,min. prior to loading
last fuel, raked and leveled. In stove 30 sec.

TEST:

DOOR wide open during loading —O~_min. S0 _sec.
PRIMARY AIR : Opened full for first 5 min., then set to run setting of W‘dﬂ O,

SECONDARY AR : NA CAT BYPASS : __AllA
i .
ON @F during warm-up NY OFF during preburn
‘OFF first_ALL __minutes of test OFF balance of test run

Fan speed set at H aa 12
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 # Z;r better grn,D fir
PELLET FUEL MANUFACTURER : A BRAND : / N/A

’

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either, & or " _inches.

1st warm up / pre-burn fuel charge ( /S :5 f;s.) added at_O 905
2nd warm up / pre-burn fuel charge ( 1. b lg;.) addedat_ 1010
3rd warm up / pre-burn fuel charge ( lé% I?Js.) added at l ‘ |S
4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10

Unit : F(/OO Run : 5 Date: _ (7 S-Cf 0
Room Temperature : 1! °F  Correction Factor : _@
Uncorrected Values are corrected for room temperature :  Yes No v
Time Test Fuel moisture reading taken : __JO3S ¢
Calibration Checks : X___ v/ Y_./ 120122 220_222
pc#| Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected P
7 ¥ lig.0 [9a]no 1920170 Lgal 18523 |f
3
a2 [P 95 [g3.4] 20 [ga.5] 220 (287 | 23100 |*
5[ 28 | P |20 |2a.5 |gho |22.5|20 |2a.5] 23.500 |
6 | Z=8 | P | 195 ]/9.9] 195 |209]as (209 |20.533 |°
T 7@ | P 2551220 20.5| 220|208 | 220] 4d.000 |*
8 | 2 | P | 27,123 |”
9
10 [ade3 |7 | 95 209 (200 |21y (20|20 U | 2].02> |+
| v |7 | 28]23.1 2.8 [23.([20 (237 Q3300 |
2 v |t | 25|23 | 25231 |58 (28] 23.100 |*
I r | Z3.0l2u0 [23.0 2400 [24.0] 24 700 |°
@ [gedv ) - | 205|231 220 (237215 [23.1] 23.200[
15 Vo 22009237 (222230 |\ (33| 23900 |7
:j 129323 |
18
19 .
2 | Spaces | T | 5.5 1/9.2]195 (2041190 [203] Q0.333|F
Key for Use: K=Kindling P =Pretest Fuel T=Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 1.5 % 22032 ki 2% 222 %,
Wet Moisture % : ’5 {ﬂ%(d“@ 16,055 9/3 l?;rg‘-l'(a %

To obtain Wet from Dry :

. .
100 x % Dry Reading _ o, Moisture, Wet Basis

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



GAS DATA SHEET #12

wEIGHT;_ 1.2 : pATE: DS -COo~-03
UNIT: [~ RUN: PAGE: | OF [/
"'ﬂié_gﬁggua DROP| V. _C'Oz_ V. _D?_Ev. CO [STATIC| 50:
D o 1.0 — 15231 2.0 Liaal22] 099 [ .4s =040l ASD
] 200 o 4| 12 | N[0 l271] 4.4 1037 {38 1502) 200
[ 19,6154 [LO]. 215193 | H2) 109 1.022] ,53 |0\ | 2ag
e | 1.5 143 11 | 42s [ 10% | 2%0] 95 [0S .46 170 5
0] 1.3 n 0 L2 92 [12.2]219] %0 L0551 .5Y {704) 250
2 L 111l 1.21.52s] 1.0 ] .222] b2 |.0%% ~,29 o | 20 S
50— (5. 011051 L.11.o12al. 231 720 .00 | 2/ [ <O43] 2
- l’%g del 1.2 5549 2o .15 1427 [ LR 7049 300
25 U 1.2 555 123 (5.6 | 123 | 1.2H]Z0H SENY
n@ SN Lol ag1z2al2zaln Lon [ IR | 849 3SO
0.6l L4 ] Lol g 2] . 20079 |.060]. .6l {01% FE
Al 66| 2| .5p2lias] 20610 .05 1,55 | ‘:OU% 225
BUBTOTAL Ahdddr wrwrdrdrdr wedrdr i dedrdededr drddrdrd Aedrdrdedr whrdrdd I’t*tt Tedrdedr i —' 5 whdhd
TOITF L] 2 190 1201323 2.6 03¢ .21 [-017] 225
T2 14| o a7 7 [2so]gs 1i0h |20 o 225
0 S 2.3 L lus> iz | 315194 1o | 12 oML | 200
213201 .5 Lah NL! 331 195 Lol |12 1046 | 300
L3126 414 (oY .40 {102 1O [,1D 170 5| 300 |
b s 23] 2=z |28 | S5l | ,03% 24 =02 20D
T 0.3 |2.) | L2lL2020s [.S12[1a6 |.045 [ Ud o9 o 200
5 o1 1121 2la 12 1.50Bo] .05 .58 704 — 300
59 0] 2|A> 1.2 ]Sk ] 2] .05 (O 7050 | 300
50 | s 2285 [ |.519[120101 179 -029 | 300
MS.G > 1 21 bt 1,530 55 140 Ll 7023 0
[S. T 112l . | 1265 [b.(o]|.520 2.5 |. as |22 %
SUBTOTAL drdedrdedr Fevedrirdr o ey wirddd bl i i L34 2.1 drir s irdrddr T i il _,_' S‘! a (13311
S | 4] 226 a5} 2.1 (0D 1.0 10272 | 20
2 1a | | 2280 [ (2536154 Lio] |1,0% =026l SO0
J — .S 2.9l [San[132 )0 [ 112 {0306 20
4-$ O Lt [ba Lsarh2.ol 104 | 1.03[=03S | 200
4, 2| .21.25%21 Ly | =4 13.%].002 | 103 -3¢ %
] 26 | Lo 25 [lo] 930 13.2], 095 Y 15035 -
15 L
) Y
W29
oS
[
i 0 s
B-U-E_TOTAL Ahdrhd g i e Lt 22 2.1 ki whhe i drdededdr ET 1] L1232 1] o= \ | wirdrdrdr
TOTAL Tedr e i o e e e oy L1232 ] whd ik hhhd e e L2 2 214 wrhewird -| Ol'lj- whhdd
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Jotul U.S.A,, Inc.

STACK AVG

BACK AVG

FIREBOX AVG

Run 5

TEMPERATURE DATA SHEET #14

TEST TIME

400 TOP AVG
256 RT SIDE AVG
811 SEC/CAT AVG
END

START

145
428 LT SIDE AVG
416 BOTTOM AVG
1119 AMBIENT AVG
317.5
4152 *
97.7 DELTAT

CIRCLE: GAIN

Page 1 of 1

05/06/2003

417
288

e
78 7
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: 05, / /)é’/ﬂ)

Analyte: CO2z (15-1)

unit: ___FloCO Run#:_ 5

zoroCyl. #: OAZTRC Z-A conc.:  000%COz O press.: 000 sl
Certified by : AlR LI QAIDE Date: O2-20-O2_

Span Cyl. #: (L. -2 cone.: 240 %CO; Cyl. Press.: Ifgé PSI

WL DE

Certified by :
Model : PIR-2000

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

EPA Span Value =25.0 % CO,

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

Method 28A = £ .2 % of 25.0% CO, = £ .05 % CO2

Date :
SN : 407069

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

S+ 350

| = o
PRE RUN Audit: by : A W"Lﬂg%ﬁme: [ 25 Temp : 2 L/ °F

" AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVb_A % Difference A %
| 05| M | 1240] Yos | a5 [2. 249 | ~058 | =452

POST RUN Audit : by : A 'Uj@@&?%ﬁme: | 555 ?/emp: 18 oF

- AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 O0.0 000\ = 093 = 0> -09/
AN o, 1496 40| the | da0l12360 | 7022 15133

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

Zero % Difference = Act 9 m) - Exp % m) X100
Full Scale Value
Span % Difference = A % m) - Exp % m) X100

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date : M&ﬁ__ Analyte: Oz (15-2)

Unit : 00 Run #: 5

zeroCyl #: O42TAC 2-A  conc.:  0.00%0: Cyl. Press. : Q00 _psi
Certified by : A1 R LI DE Date: Q2-20-0Z

Span Cyl. #: (L -2 Conc. : | 240 %0, CylPress.: “02—5 PSI
Certified by : AR LIQUIDE Date: 0D -[2-03

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Gontrol Limits = + 2.5% of 25.0 % 0, = £ 0.625 % Oz
Method 28A = + .2%of 250% Oz = + .05% O

PRE RUN Audit: by: ‘A w&&é’\%’%‘v)ﬂme: H;lsvf{emp: 2 (/ °F

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

ZERO| 00.0 | 000 | 000 | on0|00( | 0S50 050 | 7.0
180|500 125D | Rs0[ Sy | 1201 | %001 1700

v ‘_.,x_""-\

' - -4
POST RUN Audit : by : Aﬁ/ﬁd ---'-L??%Time: S 35 Temp : 78 °F

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

ZERO| 000 | 000 | 00.0 [~ |,000 | .02< +o0o< |70 ¥
AN 1280|200 |12 [12.58|.501 | 12.596 [ 7O2C L1085 |

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

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

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




Unit :

Zero Cyl. #: O‘J’Q_THC. 2‘9__ Conc. :
Certified by : _ALR_ LI QUINE,

(( - 3131 conc. : V16

Span Cyl. #:

ZERO / SPAN CHECK DATA SHEET #15-3

Date : 0 5/ 0@/ 02

Fo00

Run#:

Analyte :

5

CO (15-3)

0.00 % CO

Certified by : _Al
Analyzer : Make : HORIBA
Range: 0-10.0% (010)
Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

I
Model : PIR-2000

Date: NZ-20-(2.

Measured by : Rotameter

Date: (O2-13-0
SN : 408005
Analyzer Output : 0 - 1.0 v.

EPA Control Limits = + 2.5% of 10.0% CO = & 0.25 % CO
Method 28 A = £ 29%o0of 10.0% CO = £ .02% CO

Cyl. Press. : 9{ ﬂ PSI

% CO Cyl. Press.: L1 psl

PRE RUN Audit: by :

AvMG&-‘C{_?%;Qime: 2/95 Tfamp: {é/ °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
SPAN - I
=02.1.500] 5.02]cp. 11501 | ©.020 | #.000 ;003
: ' i
POST RUN Audit : by : A a/@%ﬁme: 2535 Temp : 7% °F
A%}Jrr RESULTS '
Point Expected Response Actual Response 4+ Conc.
'Z_;:% 5 lg;t:)r %\gg 00%(') Meter DVM % Difference A %
- ol 01001001 021 +o0al V210 “
50.2. |.502.|5.02 502 |,.S02] $.020 +0l0 |*.097 |7

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

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

Full Scale Value



ZERO / SPAN CHECK DATA SHEET #15-4

Date : (95/ 0@/@5 Analyte: SOz (15-4)

it —C0O - 1

Zero Cyl. #: OA2TAC 2-A Conc.: 0.00 ppm SOz  Cyl. Press. : 900 _psi
Certified by : A\l & U QJATDE Date: 022002,

Span Cyl. #: CLLUA

Certified by : _AIR_ QU IDE

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

Flow: 1.5 SCFH

Model : PIR-2000

EPA Span Value = 2500 ppm SO,

Conc.: _| 290 ppm SOz  Cyl. Press. Z(ZZé PSI

Date: (31-29-01
SN : 403019

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

= + 62.5 ppm SO2

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

PRE RUN Audit: by : A: M.éé”t%}ime: [/QO T:mp: Z i E

' AUDIT RESULTS
Point Expected Response Actual Response + Conc.

4 [Meter | DVM | PPM_| Meter | DVM % Difference A% |,
ZERO| 00.0 | .000 | 00.0 00. | f00} a.209 9,209 636;‘8
AN 510 1.516 1290|507 | ,S17] 1992.841178.541 "0 2

- I- 'J
POST RUN Audit:by:ﬁA- Moﬁu?;gﬂme: /535 Temp: 75 3
. _ AUDIT RESULTS '

Point Expected Response Actual Response + Conc.

i Meter DVM PPM Meter DVM % Difference A%
fio 00.0 | .000 | 00.0 00.1 | .00/ q 209 4’9309 *+ 348 v
5101516 1290|513 | S18 11295.098 | #S.098| 20

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

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

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



QUALITY CHECKS DATA SHEET # 16

UNIT : Flooo RUN: O DATE : 5-6-03
Thermocouple Check:

TIC #1 °F TIc#13___25 °F
TIC #2 °F Tic#14___ Gl0 °F
TIC#3 L2 oF Tic#1s__ (03,2 oF
TIC#4 Sl °F TIC#16___ 02 °F
TIC#5 SNb oF TIC #17 SIs oF
TIC #6 5B oF Tic#1s__ Ls37 °F
TIC#7 51,2 °F Tc#19___ S °F
TIC#8 Sl °F TIC#20___ —— °F
TIC#9 58D °F TIC#21___ °F
TIC #10 54,7 °F TIC#22__ °F
TIC # 11 §5.¢ oF Tic#23_ 537 oF
TIC # 12 (7.9 °F T/C # 24 — °F
Thermocouple Readout:

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

ZERO_. > °F Adj.to_0.0O °F
SPANIA9.] _°F Adj. to 20000 °F

ZERO Z-Q °F Difference *OQS‘%
SPAN X003.3F Difference_+ (S %

Thermocouple Readout Pretest Linearity Check:

0o =00 °F 200 = 2020 °F a0 = 3MH o
600 =_(wOlL °F 800 =217 °F 1000 =000,/ °F
1200 = 11983 oF 1400 =_139%2 ¢ 1600 =I5TB oF
1800 =]¥00.] °F 2000 =_20000D °F

Sample Train Leak Check Pre ),Q Post __ Vv

C-gas Train Leak Check Pre Post __ v

SO, Train Leak Check Pre __\/ Post_V/

Static Gauge Zero Check Pre é Post

Scale Check Pre : cQO~ | ~30. f il
Post : A9 = {5 by o

Stack Cleaned Prior to Test Run : YES

NO X






COMPUTER INPUT DATA SHEET #1

Client: \JOTIUL &(S/q ,./fo(_,

address: ) KIUEs AN ST /2O, &ox //57]
2 ArS S . ME OO F

S -797 - 859 /4 Fax: LO7-73 7 -0 P

Phone: )
RunNo. (0 Dateof Test __(OS /07) /03 BumRate:___|.|! Yy
Model No.: o0 [ min Jﬁrﬂm 25 :[B.ﬁ-m |
StoveType: [JcCat  [XNonCat [ Pellet []1.25-1.9 |:] max __=ESHASerE_
o~ o ' 7
Dry Gas Meter Y Factor: ! 9 6} U Post Leak Rate: 0 / 7 cfm Time: _3_5_5‘__m|n.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: / 55 [0 ‘/cf
(00.000) (Data Sheet #2)
v o
Stack Flow: 7 ( Oq 8 dscfm AH: ’ 25 /7 in. H.0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Maximum Vac.: O, 0~ Barometric Pressure: 29 .9 4 in. Hg
(0.0) (Data Sheet #2) | (00.00) (Data Sheet #2)

: "
Ho0 Captured: c?%(ﬂ & i
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: %, % Total Particulate Catch:___/, 34097 ¢"
(00.0) (Data Sheet #5) (0.0000) (Data Sheat #6) .
Flue Gas Moisture: 9,25 %

(00.000) (Data Sheet #7) "
Particulate Emission: i / é 3é'qudscf
(0.0000) (Data Sheet #7)
. ¥ O v
Relative Humidity: 30.S _%RH  Ambient Moisture: [ % Hz0
(00.0) (Data Sheet #8) _ - (0.00) (Data Sheet #8) .
Preburn Fuel Wt.: 5 b, Z Ibs. Coal Bed Wt.: i‘ L\( ‘ﬁ:s. Test Fuel Wt..__/ 2 é§ Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
Heat Output (EPA Default): /13,4363 Brume

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): / 5 ] &) 5/: Pretest Fuel % Moisture (wet):__/ 7 55/ 4 %l/
(00.000) (Data Sheet #10) (00. 000) (Data Sheet #10)

Test Fuel % Moisture (dry):__22) . /(") % Test Fuel % Moisture (wet): /5.234S o
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): __BTU/Ib.

(0000) (Data Sheet #11)

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

v
Average Ambient Temperature: 70-/1 °F Stove Temperature Change: - 490: 3 °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

il O?) ’ in. H.0




TABLE L. =«wsw RAW DATA

CLIENT : Jotul TEST No. : 6

MODEL: F600 DATE: 07-May-03
dode g d ok ek ko e o o ok o o ok o ke ok e e ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ke e ke ok ok ok ok ke ok ok

TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. Cco Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) (%) PPM

0 841.500 0.150 79 0.67 1.50 600
5 843.000 0.720 79 0.45 4.80 275
10 846.329 0.160 81 0.67 3.00 575
15 847.937 0.150 81 0.73 3.30 600
20 849.479 0.140 81 0.82 3.60 625
25 850.959 0.130 82 0.91 4.00 650
30 852.387 0.130 82 0.89 4.40 650
35 853.815 0.130 82 1.34 5.60 650
40 855.243 0.180 81 1.20 6.40 550
45 856.925 0.200 81 1.04 5.70 525
50 858.686 0.240 81 0.95 8.20 475
55 860.632 0.300 81 0.68 $.10 425
60 862.807 0.380 81 0.45 9.90 375
65 865.270 0.380 81 0.29 9.70 375
70 867.734 0.380 81 0.67 8.00 375
75 870.197 0.440 81 0.48 8.80 350
80 872.836 0.440 81 0.37 9.60 350
85 875.475 0.380 81 0.36 9.80 375
90 877.938 0.380 81 0.40 9.80 375
95 880.402 0.380 81 0.42 10.00 375
100 882.865 0.300 81 0,39 8.80 425
105 885.040 0.270 81 0.93 7.30 450
110 887.094 0.270 81 1.10 7.20 450
115 889.148 0.330 82 0.65 8.90 400
120 891.466 0.330 82 0.45 10.30 400
125 893.785 0.380 82 0.37 131,70 375
130 896.258 0.380 82 0.43 11.70 375
135 898.730 0.300 82 0.37 10.80 425
140 900.913 0.330 82 0.18 8.70 400
145 903.231 0.330 82 0.29 8.70 400
150 905550 0.300 82 0.46 8.10 425
155 907.733 0.240 82 1.22 6.60 475
160 909.686 0.240 82 .17 6.60 475
165 9311.939 0.190 82 1:89 5.50 525
170 913.407 0.180 82 Bwdd 4.90 550
175 915 095 0.180 83 2.29 4.70 550
180 916.782 0.190 82 233 4.40 525
185 918.551 0.190 82 2.41 4.40 525
190 920.320 0.190 82 2.50 4.50 525
195 922.089 0.190 82 2.48 4.50 525
200 923.858 0.190 82 2.50 4.60 525
205 925.627 0.190 82 2.60 4.70 525
210 927.396 0.200 81 2.38 4.60 525
215 929.159 0.200 81 2,35 4.60 525



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360

930.
.683
.445
936.
.810
.486
941.
942.
515

932
934

937
939

944

946.
.868
.544

947
949

951,
.896
iS0e
956.
.852
.528
961.
962.
557
966.
967.
.586

952
954

957
8959

964

969

971.
973.
974.
976.

921

128

163

839

191

220

176

205

881

233
909

342
097
853
609

0000000000000 000O0O0O00O000OOO0OO0O

.200
.200
.180
.180
.180
.180
.180
.180
.180
.180
.180
.180
.180
.180
.160
.180
.180
.180
.180
.180
.180
.180
.180
.200
.200
.200
.200
.200

81
81
81
81
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80
80

NNREPERRERRONMNNNMMNMDDNONNNNMNNDNNDNOMDDDONDN

.46
.47
.41
32
i
;26
27
.23
.28
«19
.20
.22
.24
.19
. -
.14
+12
+19

.20
o B
.09
.74
.64
.72
.86
.01
0 8

R T e e - SN T SO N Y S T O N N NN QN TN

525
525
550
550
550
550
550
550
550
550
550
550
550
550
575
550
550
550
550
550
550
550
550
525
525
525
525
525



TABLE 2---RAW DATA

CLIENT : Jotul TEST No. 6

MODEL : F600 DATE : 07-May-03
********************:\-*************-i-***********************************
METER CAL. Wt. WOOD

FACTOR (Y) --====- 0.99 BURNED (LB) -----=-= 17.8 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 29.94 in Hg MOISTURE % ------- 18,345 %
LEAK RATE Wt. PART.

POST (Lp) =------ 0.017 cfm COLLECTED ------- 1.3857 g
WATER METER

VOL. (Viec) ------ 286.5 Ml VOLUME Vm =---=---- 135.109 mcf
TEST HC MOLE

TIME (MIN) ------ 355 min FRACTION  -===--- 0.0132




TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul TEST No. 6
MODEL: F600 DATE: 07-May-03
Stk ke deh ke ko ke ek ok ke kb kb ok ko ko ke ko ok ko ke ek ke ke ko ke ok
AVG DELTA AVG PRCNT

H @ esswnws 0.24 in H20 CO | seoicwsse 1.50
AVG METER AVG PRCNT
TEMP;. TH =esssea 81 deg F 02 - e 5.96
AVG PPM AVG BAL

SO02 = moswmee 501 PPM C02/CO W =-e---- 3.98




TABLE 4 ----- CALCULATIONS

CLIENT : Jotul TEST No. 6
MODEL : F600 DATE: 07-May-03
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 130.75 dsctE FLOW Qsd =-=----- 456.953 dscf/Hr
&
7.62 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 13.486 scf CONCTRT. Cg8 =--=---- 0.0106 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws =-=-===-==~ 9.35 % RATE E  =-======- 4 .84 g/Hr
BURN MOLES OF GAS
RATE BR ------- p I i Kg/Hr PER Lb WOOD Nt ~-- 0.48 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE = ----=-- 229.39 g/Hr RATE = ------ 4.35 g/Kgdry
& fuel

205.91 g/Kgdry
fuel




TABLE § =~~=- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 6
MODEL : Fe600 DATE : 07-May-03
T T 2 2 L L2 2222222222222 2022 2 22222 22 22 2 2 2 AR RS AR R0y
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 873.9 98 100
10 888.5 99
15 894.5 100
20 895.0 100
25 894.0 100
30 896.2 100
35 896.2 100
40 897.0 100
45 895.0 100
50 894.5 100
b5 894 .4 100
60 894.5 100
65 894.0 100
70 894 .4 100
75 894.0 100
80 894 .2 100
85 894.2 100
90 894.0 100
95 894 .4 100
100 894.0 100
105 894.5 100
110 894 .4 100
115 893.6 100
120 895.7 100
125 896.1 100
130 896.0 100
135 895.6 100
140 896.2 100
145 895.7 100
150 896.1 100
155 896.2 100
160 896.0 100
165 896.0 100
170 896.3 100
175 895.7 100
180 895.2 100
185 896.9 100
190 896.9 100
195 896.9 100
200 896.9 100
205 896.9 100
210 897.7 100
215 895.5 100
220 895.0 100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365

895.
895.
895,
895.
893.
894.
893.
893.
893.
894.
893.
893.
893.
893,
893.
893.
893.
894.
893.
893.
893.
893.
894.
893.
893,
893.
893.

O ROhOChRN B POBRPORBRAPOBRBRBROPOUIOO

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




Page:
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METER BOX DATA SHEET PAGE # 2 1 of__.
UNIT: __ [2(o00 RUN: DATE: S-7-03
Meter Box:.__ 5} H Y Factor: +39D 7
Leak checks: IS "Hg @_1010 cfm "Hg @ cfm

/5 "Hg @ 107 &fm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: \SOD
ROTO: PRESS: |l SAMPLING RATIO: 19 ;1 BP: 29.95

METER SAMPLE STACK DELTA [METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP [ VACC
0 11355 }41. 500 s1Ss |5 [ e | 1920
5 (1400|935 0 | —— 12399 [12[7y [ZIS]1% IS0
T 05139639 [QUL.329] 6.00> [\lb | ) |S95 %] [0
5 B4 W) (42 63 HS5.IS 3] IS ) |00 [B) |20
2 s g9 3.979 |349.409[5.523 | ¥ | ]) [ 2S |¥] |20
% | 9p |350. 359 [350. 59 [5.301 |13 | FL |(So [FL A0
0| 726|952 3% 392, 387 S.30! |13 [BZ |0 & |20
B | 30 |%53.%15 [R53.81S [5-30t |13 | 7 (L0 R2 (20
401 35 (955,243 (55,243 C. 26| 18 | 81550 | 8l |20
B 45| HSL-91S |§56.925 |6.S15| .29 31525 | ]) |20
B oy K% (3 1358 b8l | 1267 |24 | RI[47S |4l |20
B 50|30, BZ |30, (2 | 8122 [ 30 | 81 |25 8] |20
ROTO PRESS: N !.e TOTALS: 7-0[-"99 2.3 q'” BP.. 29,95
0 [1ysS| SL2 307 |92 I03 |1.105 (38| |3S |8l |20
% | 1500| AbS. 216 |8LS. 1010|9208 | 38 | 3l |31S 3 |20
0 065|807 1™ |31.13Y[9.205 |38 | ¥l | NS |[II |20
B Jo %10, 187 [R10.193 [9.8.3 | 44| 31 (350 | %l |3.0
B 5912 830 R1L.83[9- %3 | .44 | 3| D50 |8 13
B 79l %15 .40 |915.495 | ws |28 [ 515 |8l (30
0 [ 75| 77. 433 |91, 939 94,205 | A% | %1 375 | &l (30
%1 3, R80.402 |30, 402 |G WS |- I s [% |30
00| 25| 3L 8s | 39L. 35S [§.122 | .30 | B |425 |8 B2
05| o | %95 040 |385.040 | 1.6 [, 27| %) |450 | 91 3.0 |
0| 45997 99 982094 |26 [, 27| 1 [4se| 3] |40
] 50| 9%9. 113 %49, 199 |%:.6149 | .33 [ 82 [4oo [§2 |40

TOTALS ), 034 | ¢33 [ 913 [MAXVACC= | _~
TOTAL Cu Ft. / TOTALS: ‘86\830 b‘qb ‘C[L.N AVG. BP: /
72 =

/fy

s



Page:

2 of ,5

METER BOX DATA SHEET PAGE # 2
UNIT : FGDO RUN : % DATE: S-1-073
Meter Box:__ > H Y Factor: (390 v
Leak checks: IS "Hg @_.0190 cfm "Hg @ cfm

1S " Hg @_c0! 7 cfm "Hg @ cfm
Inject SO @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: 13500
ROTO: PRESS: | |§ SAMPLING RATIO: 19 K| BP: 2499

METER SAMPLE STACK DELTA |[METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
120[1555 199 1. dLb [R9). HLL| .LIN | 33 32 Yoo |82 |40
T (|Loo | €93 985 393, 185 9. 188 | .38 | 8L 35 [d2 [Ho
0] of |59k, 258 |20, 25% [ 9% | .38 | & |3 g2 4.0
| )o | %98 .730 |[R98.7130 Z 10t 30| %2 |yas] %2 |30
@] 15 900,91 1900.913 | 5.6 [ 33| ¥ |UnD|3Z 132
| 25| 903,231 |03, 231 3. LY |.33 | ¥Z 1400 <Z 12.0]
| 76 905.550 |40S.550 8,107 [.30 | 82 41s |92 |30
W 3] 907,735 901133 |1.254].24 | 82 415 | &2 (3.0
80| 36909 . Ll [909. LBle| 7. 254 2 82|45 %2 3.0
185 45 |91, L339 A1 (39 | .95 |19 %2 |s25(%2 |30
T gl Grb. 4o |a13, 90F |G 25 |18 |9 1550 32 |30
7 50q1s. 0% |a15. 095 |G 265 | 1§ | 83 [SSU[SZ |3.0
ROTOPRESS: |« TOTALS|94, 033 [3.38 |98 BP.29.93
] 1,55 |A1L.15L |9, 1826 S5 |19 | ¥2 |STs | R2 |3.0
5| 1700|919, 55/ |1%.55( [ 6.559 | ,19 | 82 |S25 | €T 13.0
] 6S|G10. 23U [420. 320 6,559 | 19 | 82 |55 |82 13.0
| jp 922, 089 Q2. 089 [SSA |14 | BT IS)S gL |30
0| (5|923. %55 |923.858 (0559 | .19 | 82 |95 %2 | 2.0
5| 2o 925, G2 1|925.627 | (.5s4 | 19 [82 |925 | ¥ |20
70| 25| 42039 91129 (.57 [, 2081 [ A5 3] 2.0
75 351929.154 1929, 159 |57 | .20 ) |525|3) |0
20| 3¢[930. 1! |930.92) |LST1 | 0| <l |STS g (1o
5 o |G32.653 |BLLED |57 | to| Bl |525|%/ |20
20| 45934, 445 934945 [L.272 |18 [¥ |Ssv| ¥l |20
| 50936, 119 |93L 18 [, 272 |18 |l [sso |9l [2.0

o TOTALS| g, |82 |2.30 |41y [MAXVACC= | ~

TOTAL Cu Ft. / TOTALS: nz vd 5 5, (0'3 H(a?) AVG. BP: /

oV

v

v



0/

Page:

METER BOX DATA SHEET PAGE # 2 _:L of >
UNIT : FlLod RUN: G DATE : 7- 03
Meter Box. __SH Y Factor,__«990 - *
Leak checks: ___[9 "Hg @_'0!0 cfm "Hg @ cfm

IS " Hg @_co!Fefm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: /500
ROTO: PRESS: ,|% SAMPLING RATIO: 14 Kl BP: 29.93

METER SAMPLE STACK | DELTA |METER| SO2 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
240|758 |937 %10 Q37.310 | 2gd |19 | ¥0 [550 | 0|20
25 1500 1939, 45b | 39,436 |24 | .19 | B0 550 | 80 LO
%0 s 940 16> 991 163 [ bzed |18 | B0 |SSo | 8 12O
%5 10 1041 39 |942.¥33 [ &234 |13 | 30 5so |80 |2.0
w0 )5 [qd4.515 [944. S5 ©289 | 18 | 8O |55 [B0 190
5] 20940 (41 |46 1al | (gl | € | R0 1550130 20
0T 25 1947, %63 |4 508 |31 1% [ | 500 |20
75 35 1344 5¥q 999, S4q [G2sd [13 | B [S50|80 |20
™| 3¢ S| o |95l 120 |Gasd |13 | & szp| W [20
B oy 952 89 952 39 |L2xq | I3 | Bo |SSo | 8 20
20| y¢| 954, 57| GSLSI1IZ [ L0110 | || T |STS § [2.0 |
%] 5| AS6. (76 956, 116 | e2sM | 19| 80 1SS0 |80 |20
ROTOPRESS: | |& TOTALS: (95, 134 [2.14 | 9L BP.: 79, ¢
0[1455[057. 952 [451.352 | L. 289 | (3120 |S50]% | 2o
305 1400 (459, 522|959, 529 | 284 | 43 | B 1550 D |Zo
0| s QL1205 |qol, S [G-2gd [ 18 [&0 5% |80 |do
7| ;o0 AU $ %! (6288l [(.28d |14 (90 |SSOLXb |20
| 15 |90 55 7 [9649.55 0 [6.2%4 | \§ | 8O [s50 | 89|22
| 70 Al 223 ALL.DS | 6284 | 48 | IO [550 [ %0 |20
3| 25900909 [9,).909 |6 [ 48 | B0 [DSp| IV | 29
| 35 [ A, 586 [4L9.58( [ S8 1,20 | %0 |S525 |80 |40
0| 35| 471,397 [A. 342 |G5¢3 |20 | [S25|K0 |20
35| 4p[913.007 |43, 097 | 6563 |20 |80 |525 % |20
B0 gg[g7Y.%53 | 914453 |S8 |20 | YO |525 |W | 20
35 0L g [9706. 609 [e5%3 .?.o L (823 |%0 |Zo

TOTALS: 7(4 Qu3 QLo MAX VACC = 5‘ 0

TOTAL Cu Ft. B S, 109 TOTALS: ” 0%2 /-7 04 /) |AVG. BP: 7_q qu

~

NV ’)098 ‘9?3’7 %l

PePd




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

oniT: FLOD ron: 2 pate. S-1-03
SCALE |  WEIGHT
scALE cHeCk] LEVEL ZEROED 20509 |9810
INITIAL : V N, 590.0 g S0
FINAL : 885.0 g 3 88 .0
IMPINGER #1 #2 #3 #4
FINAL WT 0S.5 lfgi.o ‘3 g & ) %s4.9
INITIAL WT (o20. B8 L Hg4.0 4T3
NET WT GRAMS H_L[ﬁ L0, | Lf._l L.
TOTAL CATCH: A% (5.5 GRAMS H20
FRQNT HALF

m—e )
FILTER # |sLP- DESC. ACETONE
FINALWT g /; 059~§ i FINALWTg _ }Og 59\9‘:] ¢
wrawrg | 982 |7 wmawrg | /08.226] |7
NETWTg | 2543 [~ NETWTg 0938 I”

VoL DESC.ml U5 o

BACK HALF

FILTER # |S26
FINAL WT DED | ¢
wmawrg | 3/ |
NET WT g J3HA |¥
BEAKER # pra > 2\ 25
DESC. ACETONE | METHCHLOR|  H,0 |  HO
rnaLwrg | (06,3533 104.7183 | 106, 551 71 97.60 35"
INTIALWT g | /059358 ] /0’/;53(?()’_ 106 4p21 1 99.4858 [
NET WT g AT 72931 301 A1) AklS
voLDEscmi| AU 1 75 A 18T (375 |=




Nt

FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date :__ () [ r/ f 7/ 03 Time: ZI)gS‘ By : M"‘r-—a
\ © Manufacturer S&S Grade:#25 Glass FrontSize: 11cm Lot No.: ZB921
Back Size: 8.2cm Lot No.:__ZB911
FILTER DAT%%@ML%%}%@_ BY.—M jpaTe: THIRD 2
_WEIGHT TIME Wg_gil‘ TIME WEIGHT TIME
Sie| L6990 9959 | G 34)D | 1125 | Jowy Floo [R=5
77| .bagd |cass| (.2 ) | 1129 « v |R-b
153F| 399 |ass | CLq8) [11s0
GHE | AUA | OASK %.(zj@g) [3]
LIssE| (A% |0as7| (C.ba8s) | /131
[SF] A5 |past | (CEAH) [1I3T
159F] 91 asa | (A% 1133
|IS3E| 0,990 |0ASS f‘@%oﬁ [13Y
3971831 [1000] (b992) |N2S
loFl baza  lipeil (A2 [112S
1518 | 430 1002] (4259 ) 11126 | Spme FbOg R-5 |
15081 Ui 02| (4316 (n27 | " R-L
s3] 4207  |[[003 ﬁan? [13%
543 | 4795 | ood] (.4293) 178
(%53 | 422 [006| ((H223 1129
15,81 4243 [jo06 | (H245) | 1140
5114294 |jooe | CH234) [ 114
1583 4350|007 ] (4354 |42
1593 | _.4z90 | o8| (H290) | 141
LB | 42904 /009 CH274) (1143
Checked by_@;pu Date: - 12-0> Time:__ /1 ¥1
~ SCALE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY DB % RH
p1/2.1 10935 | Y | 1S Y
ol/22] 1125 | WL e Y (,



BEAKER TARE WEIGHTS DATA SHEET #4-2

__ Into Dessicator:  Date: 02-13-0% Time: 2 30 _ By: éfﬁﬁ
oATED 2-24-03 By - paTE: OZ 2502 BY: 5" |DATE: BY:

BEAKER FIRST SECOND THIRD

# WEIGHT TIME /_,.\ME[GHT\ TIME WEIGHT TIME
T 7022350 | /057 (/0823 L1)| 1702 )

77 [ Jos 9357 | 1058 [ (Jo5,9358)| /704 || Tomur FLAO
2% | (04.5697 [0S |(/04.5890) 106 1y R-l

24 [ ho. %077 | 1160 |(J0040R! % 1707])

75 | 994856 | /1101 |(97.485% )| 1708

"o | ol 0249|1103 |(707.0350) 11709 |)
20 1 /06.3729 | 1104 (706, 373%) | /70 |]

22 | /057968 |05 (005 742( /111 1¢
29 | 104.955> | 1ok [(J0H #5356 1712 |\

20 | 1075596 [110Z_|(02.3595) | 1712 |

3| 95 543 | 109 (45, 17/4 1)

22 | /029697 |10 (G0 7. 3085 )17

23 | /0/.)76% | U (J01.07272) | 177

2 766, Y295~ | 1113 ()06, 4688 11717
235 | 96533 | 1114 CTb. 536 | 1720

5 | _94-9eog [ 1lE (94 26110 11721 |]
37 | /00052 1117 (106 054 /722.1(,

23 | 94,2529 | )1IE_|(96.2590) | 1724

29 | 99./420 | 119 (9704240 11725 |}

40 | /06,4705 | 1120 (ol 406 1726 )}

| /o5 dazo (1127 | Go5.4a:D] 1723

U7 | pd-b722| 1123 | (704 6725) /729 |\

Uz | 102.2611 | 1124 . Byl /720

Y | 707 79¢% 112 7100.797/ )1 /732

s | qu. 992012 |94 77/23) (/753 ]
SCALE ROOM ENVIRONMENTAL CONDITION

DATE TIME BY DB % RH A

0224 WSS g'— T4 14q Checkecnigﬂ,nﬂﬂmﬁ&b

0225 1700 72 |77 | HS |pate: 2-2.7—403

Time: J)3,{




0l 9] LL - | O1bV] %lko 5
6 Shl 2L | ~XR | 0r0 | TVeo 2
8 9h Cl W] alel | 's=o €
L Lh S 1~ [ 5¢h] ] Y950 2
9 >h L | W 1sTlal &9/0 !
uoissag | uoissas
HY% gaa Ag awi | ojeq | Buybiop HY% gaa Ag ‘awny ajeg | BuiyBisp

SNOILIANOD TVLNIWNONIANI WOON 31VIS
~ | R w2
FCeEl| Zo| BLS TASE |28, T89S 1R 0510 || 05 2 coom] LS| T2

7 [ | [T TZASeSO T A [0 [@60] Leso| | ) ecx|l-s (St
g [ewiL [@le@ | 4BloM Ag |awil [a1e@| DIBAA Ag |awi) | aleg Wybiap Ag | awil | sieq [# 1eud

—[ S| e @. _ AT 2| €1 R[N 90| Bel7 Ly [~A] W0g| Teo| ST
e Swg
N 50| TZl LI5S Q0|2 Ceel| o] 8155901 | [T Peo| TSI | A 000C] 3%0] #T

h = | R €1b0] Sitol £ 8L hA ] |
B [GhE0 | T4, | T RUT | SR 580 | 7/, [00ELROT [ =R | 2051| %o \TCL h0l]~500R1| %% €2

e

g ————

R Br0 [T (e MDSR | Tl o[ 9ese 201 [~ml|eea\ |7 )4aehse 701 | ~A|00e 3 %a| 22

R e |5hee 3 01 /SN Q91| | 2025 301 | 2RIP0C [394,| 1T
kg | awny | 3eq ITENY g |awi) |=oea| woem | A9 | swiy | @@ uBiap g | swil | s1eq [#1e%eeg
L A CoO-7.-< :3va o) N Qa5 F T1IN

SLHOIIM LNV.LSNOD : € # 133HS YLVA IAOLSAOOM



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET -

Dates: Scale: Model SN:

From 05 - 19-2002Through [0-27-200Z. | Sartorius A120 S 37010004
100 1 100 m D .
weight wl?gght amight \:e:gi Tech | Date | Time | pj, | %RH

99 9% | 10.0000 |, 9999 0999 | M- | 05-18 [ 908 27 | 9
49957 | 9.999% 9999 0995 | Ma o9 S| 77 | Y¥
P AR | 1o 0000 L 199¢% aa9a | i los 0| 085S | 70 | 47
G997 | 9.9998 | 1.0000 0999 | bW (052 | 2120| 78 | Y9
99.99%2¢ 92,9999 7. QOGO o0 | b—~0522] 185 7% | Y&
99,9991 | 9.9997 | l.0voo 1061 | DEmosze| A0 K | Y49
994999 | [0.000| 1.0001 059¢ | newdlos-23| 2105 | 17 | ¥R
ga.999¥% | 9.99% . 992 L0599 | bifA|05-28| (225 | 78 | 47
29299¢ | 9.9977| |.o00 | 0999 | M 058162578 | Y7
999997 | /0,000]| ].000Z 1000 | W 06271 195D TX_ |1 49

299793 | 10.000 1] 1,0002 | .100)_| Q] OGA1[1%30| 7¥ 9%
Be99 9 9.9599 | lovoo | _097¥ |0 [DFol[osts] 1T 199

lp0.C000|  2.979 | .00 000 | e |07-0\|2220| T8 | 47
F9.9993] 710.0000| 9999 | 0999 | e —0%14[18D | 7% 49

100:00011 9.9991 | 10000 “1000 | e 108-16| 1045 | 28 | 97

1000009978 | 10000 | .097¥ | M- |0%22 (0490 3149
566999 49999 . m99| .0797 | ¥a 023 0 0| I3 | 97
94,9595 10.0000 | [.0000 | 0995 0329\ 4715 2% | 49

[00.0000 | [0.0060| (.0002| /00| 0529|2225 )8 | 7

G598 9 RKGLLopo] .79 |5 0903 | )(Z0] 7% | 47
|_77.979 2.9998| 9999 L 099K 09-0319230| 72 |19

/00.000 [0.000] 9999 | . 0999 | ¥ 090511915 B 149

99.999 | 92,9977 1.0000 | 0999 |f— -85 78 |48

29777 3.9999 | 1. 0000 | 099% (¥ 09071 7% 147

000000 | /0. o002 | . 9998 099 F |l [TQ-10[NliD | 27 142

Q4.9 F [Jo. 0002 | | 0000 oloo 0P 19-11 1500 [ D4 [ 47

99,9999 [ 9.99449 | ) 00eo oA491 |0, 1913 [doao| 7( | 38

1000003 [ 10.0002 | . 000l L0299 [y [9-14 [ Bow | 6 | 4/f

foo . 0owp_| 1D, 00p | | /. (900 0999 3y 91U 1930 %4 4yq

100. 0000 | 4.8499 [ 1993 0999 [» 9-N0 [Nw | 77 1927

(R -O0O0] b 000/ !\ogﬁ: . 1000 (% Q-9 [looo | 74 | Y7

|00 . 000 | | 1D.00b + 499 % 0999 o [INS | 74 | 44

@AM | Aaa9e | 1.o0ol | 0999 |pe— 10718 [21ss"] 77 | d4.

G AN | Y P [ .0pDY 000 e |10 722.55] 10 (Y

[00.0001 | _[0.0002 | roooo | 0999 %4 |1023 2315 a7 =
949997 9.499% | 9999 | .l00U 10-25[125D0| 71 | 43
99 9H%| 4.9999 | 10000 1000 02 1%5 -7 1 41
99973 | AHhI¥ 4495 | 1p00 | Mo 1102111120 | 77 |36
42.999%] 94,9994 | 9494 ;0%4 Wi 1D 27114351 21 (3%




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
From /2 =05 - 2002 Through OR 33 -200> | Sartorius A120S 37010004
m ‘ D 0
&;gt Je?ggﬂt w:;gm m,ighit; Tech | Date | Time | pjp, | %RH
99 99 | 9.:999% | l.oovo 0997 | bt (2205|1225 ) | 41
99.99%8 | Jb.0000 | 9 joop | M| o6 | 112S| = | 4S5
4].9991 | 10.000l | [.0000 Jopo | M- 1100l 1301 96 18/
qa.4%¢1 | (0060 | [.0000 | ,©O997 % 17221 )420] 77 | 44
99 .9999 | .9.9759 /000 | 0597 | 8+ 201 |1ts | X :Ié_
Q9 AT | 10.0000 9995 | 0998 |l [NZ710 | [220| 975
—on 99| 0000 | 9928 | 0942 Mec 1211 16| 70 14S
99,9997 . 000) 5699|0999 | M NZAZ[IU4S| 77 147
9%.999%| /00000 929 | joun | |172141 1520178 |4
99.9997| lg.0000 | [ooop | 0999 | [ pi-lo [ 2200] 78 |YX
08 G598 9999 | 1.000 1 | . 100 R o4 (111571 777 |48
029999 10,0000 Sog9| /o000 | B |p1-15 1765 | 7 | 43
924990\ 0.0001| .9977 087 | pBllorie] Ig30] 7% | Y&
59 997 lo,oo00| L0000 | D799 | e lor-/7 | ZIS | T 4 |
99.99971 9.9279| 10000 2G99 | Mrt01-11 | 2035| 1l | YZ
99 TR, p.0000 4999 | _,0999 | L m-8 20 71 [ 4%
991 9.9999 79| 0999 | W 01191210 ] 6 | $2
A IH%| 100000 L oo0n] 0977 KL a-20[2105| Wb | N4
994799 _)0.00c0 | . 9997 “099% | Yo | 01-21 [093S| 75 | 44
49.9%9% | )0.0000| 9999 0999 | %< (012211251 09 Ry
D0.0pfd| _.999%| .99 1000 | WP |o1-22[ 1420 | 17 | H¥
59,990 _10.000) | [-ooo) | 1000 W& Aoz (700] 76 4%
B aAE 99995 . 2999] 0% | Y [012S] (MO 7Tk | 47
49.9997]_10.0000 . 0000 | .09 | lo125 | 1850 | 73 4g
AHAFAY] 9.999Y% [ovov | . looo  |&A o211 1415 75 | Y]
B a9PA] .FA9 | Loood | 1000 | pd<L]o1-20[ 1920 | 17 | 4Y
QA% | 10,0000 °o[3 | .01 | M |p1-31]2205 | 9% |47
Qqceaql 39998 | 9978 1000 % 02-0) [ 18551 27 197
AT AN¥R | 9999 L1100 | 0202 [4720| 16 | 46
A 100000 | 92 0799 | Y |02-1g| liss| 77 |49
999992 999599 .NE 4999 91 RE [ 727 |
999941 __14.0000| . 0000 - 0PA_|Meu | 02-22] 2010 78 | 4S |
998945 lv.ooml L9999 | 1000 |~ [o223| N30 | I3 | 44
o A2 | /Lx"? P I N
o/ AL T S VM | 1
J////// A
/7 7N 777 7
VAV V.
v 1 7z




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: Scale: Model: SN:
FromA2-2 4 -200% Through Sartorius A120S 37010004
m i D
v:glo gt wlleti'gght w:igght wl:)ig h!t; Tech Date Time Burrb % RH
05 9558 | 10.000 | lLoowo | .05 |&eoz2q]loss | 74 [ YY
89 997 | 99998 | 10001 029N | WA oz 25| ) | 77 1S
1000000 | )p.000 ]| ].0000 “099% | & p3-00| 1010 71 |4
9q.Fa71| 100001 .999% , 0999 | #e— |03-02] /1420| 15
295999 gm0 | 9997|1000 | DR 03-cal 12DS] 16 %%
N1 10, 0000 /. 00D 000 — | 0303] 200S| 17 | Y7
] 00, 0060 10,000 ( /) .000 | 0299 | pe |dr-0t| Jo3s| 75 | 41
999996 _Ipwpol] Lowo | OEa | A |os-uslogbsl ) 197
999091 10.000/ J.0000,1_J000 | ¥—{6306] (34n] Y | 4o
79°6%95 | 9.9999| Loopo| .099% | W [0307| 2D5p| Db NS
9993 GI.‘?‘H% Coon0 | L0999 | M| 03-03| |150 | 117 | N5
99939771 9.997 ool JooD | B 03-® 1250 | 70 | 45
Q9 997% | 10-0000 . 194919 1000 | W 03101220 17 | R |
AL9%7| 92799 1, 0bod 1000 | K2 | p3-1814740 1 7 | 46 |
999997 9.9999| __ L.o0o00 | 0799 | b |03-20| 2145 | 74 4s
Gqao°q | 1o.00cp| 1. 0op0| 0998 |8 | 32219261 )b 47
99.9992|__Lo.00) 2977 000 | 02231405 | 177 | 47
99.999%| Q.999% | .9979 L0995 | & |pa2Y[[4D] 74 | =4
100.0000] _ 9.999% | L0200 | . mAag | @-{03-25 | 1120 | 95 A5
A 10.0000 GFe (0999 | trmot20ln200| 715 | 4
a9 | 10.000)| 9 1000 | . |05@2/1130 | 71 |49
999992 1999 L0op0 | oFae | B losoelrids| 20 | Yo
9999971 999 Loool | .0%%T |8 osr|0li5 | 71 | ds
Saaps | [Oc0on 9999|0799 |k [0S0 [43S [ 78 | 1]
Q9 655% | 9.999]  1,0000| . 0993 | d. lo<-1n [\AO |77 | Ho
A g | )0-ool 9999 . 0999 | ¥ A0S5-R |40 U | 94S
10).0001 10,0020, 9999 [.0000 | B [g5-Blo10] 77 14




BLANK PROCESSING DATA SHEET # 5

UNIT :

Fe00

RUN :_é__DATE

DATE BLANKS DONE :_02-23 -03

_ J5/07/03

BEAKER

A

B

C

200 ml
ACETONE

75 mi
DICHLOR

200 ml
WATER

FISHER OPTIMA
LOT# 011758

FISHER OPTIMA
LOT # 994469

DWNA , TNC.
SPARKLAITES
DIST) LLED

FINAL WEIGHT

102.9007

LOG, 2074

[0l Y0

TARE WEIGHT

|0% 29945

1D6. 2057

1069 L4

NET WEIGHT

Dl L~

0017~

0014 7

TARE BEAKERS INTO DESC : TIME :/430_DATE :
DATE :62-|3BY : t-DATE :p2:19

02-12-03

BY : ¥~ DATE :

BY :

3 RDWT

BEAKER

1 STWT

TIME [2NDWT

TIME

TIME

A

0F, 8%

153 {18 08

)| 928

v

B

106 20k0

N4 (1062067

) 1930

v’

Cc

\0p.aL49

\Z00

(

:
1931

v

|0 96Hb)

FINAL BEAKERS INTO DESC : TIME : 00O DATE :_O2- 20-0%

DATE : 02-22.BY : B4 DATE : 02:25 BY : ¥~ DATE :

BY :

BEAKER

1 STWT

TIME__| 2 NDWT

TIME

3 RDWT

TIME

A

1089010

2013 (/08,9007
“5._,—==-lt;

) 1132

-

B

[06.2018

7015 ([Job.207Y

)33

'

Cc

10l Qb

216 (106356601134

v’

TARE QC

FINAL QC

DATE | TIME

wWB

DB

DATE

TIME

BY

DB

0BS5S

BY
Wer (

1 al—i‘?

0222

wlo

T

wB

/

Jg[s

52-19 |1q25

A

P

79 | 4

0223

1139

A

N\ 4y

/

:




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT 600 RUN:_ & DATE . 05/O ’7,/0 &
BLANK CALCULATIONS
Acetone : ,00/2, g+_200 m= __Q0000& “g/ml
Dicholoromethane: 00/77 _g+_175 _ml= __. 0000 2.3 va/ml
Distiled Water: . 00/4- __g+_200 _mi= __. 000007 Vgiml
FRONT HALF CATCH

— . i 3 r:,
fLters: 2543 g | (oo gy= _ 3513 g

Total Catch # of Filters Blank Value / Filter
" W .

BEAKERS : . O93% 4. o5 (.00000bg) = , 0924 g

Total Catch ml Acatone Blank Value / ml Acatone

b7,

TOTAL FRONT HALF CATCH : 44 7]

g
BACK HALF CATCH
FILTERS : 354 "5 | (.0000 g) = 354 9
Total Catch # of Filters Blank Value / Filter
BEAKERS : i ' ~ T
Acetone : (75 g- 00 (.000000 )= Y163 g
Total Catch ml Acetone  Blank Value / ml Acetone
% 4 00‘? . e
Extract : /Q% g-__175 (4@23 q)= /Q\7tfo g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
v o — o ’ ¥
Water : .Q(p,3 g- \_)7J (.C00007 q)= *25?7 g
Total Catch ml Water Blank Value / Water
v
TOTAL BACK HALF CATCH : 9330 g
TOTAL CATCH : 12857 %
~
% FRONT HALF : 6:’1 - 5 %

(00.0)
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TEST DATA SHEET#8
unit:_ P00 Run: Lo DATE: S 103
Test Chamber Air Velomty Start : /@/ Stop -’6 Avg.: D~

Wet Bulb / Dry Bulb -
Pre : WB : 5‘8 DB : 77 Q? “%RH_.O 1.0 %tg0

post:WB: 99 pB: 17 = DA “wrH_L % Ha0

o

Average : 5;)-§ EE’ARH .«O % H20

Empty Stove Weight (lbs) w/ stack & oil seal : Wet :_ Dry: O;Q__
Kindling Weight (Ibs) : ~ Paper D ) Wood: &
. =2 v
Preburn Fuel Weight _ZO o "" .S "' W 8 Total : 50"2: 2
Kinling & Proburn Fuel Weight (wood oniy) (bs) Total .2 (o] &
_ - 5 -
' Coal Bed Wt Range (Ibs) : ‘Lré "L - 2, (0 “Scale: ’L/ /\[ =
Upper : .25 x fuel weight : Always round DOWN to nearest tenth "
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Woeight : _ﬂ_y
e 4 3,09) 6
Maximum Coal Bed Removal (Ibs) : ( 2) .25 =
Test Fuel (.75" x 1.5" x 5" spacers ) = 20 pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load
2 7 Y s 534 |7
o B Z 33 | Yolb |*
v’
- Test Fuel Weight : ”& —_lbs
Estimated Dry Burn Rate ; / o
7.8 = (17.8% ,/824S) 60  _ L
X = ! kg / hr
2.2046 23 S v
. TIME 7 o
v 1
Estimated BTU's/hr : 19,140 x 1(855 x lbls}aq = 13,426.2 Brusie

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




WOOD STOVE OPERATING DATA PAGE #9

Unit: (00 Run: o _ Date: S 1o3

FIRE STARTED:___(O715

WARM UP AND PREBURN:

PRIMARY ALR Set wide open for all warm-up / preburn fuel charges. Then set to
/’U at start of preburn.

SECONDARY AR : N A caTBYPASS N /A

CHARCOAL BED PREPARATION :

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

last fuel, raked and leveled. In stove 55 sec.
TEST:
DOOR wide open during loading min. 45 sec. ’
PRIMARY AIR : Opened full for first é min., then set to run setting of 3/ lb
SECONDARY AR : AR CAT BYPASS : __J0 [A
FAN:

ON &}F during warm-up ON LOEF/during preburn

ON /(OFF first__rTLL-_ ALL minutes of test ON I@alance of test run

Fan speed setat ___ O [ ~
WOOD DATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood ~ #2 or better s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : ﬁ\{ A BRAND : N .«/ A
All Grades WCLB rules: !
WARM UP INFORMATION:

All pre-burn / warm up fuel p:eces were either KL or __—__ _inches.
1st warm up / pre-burn fuel charge ( 20D Ibs) addedat  _O92 S
2nd warm up / pre-burn fuel charge ( 145 Ibs) addedat__ /030
3rd warm up / pre-burn fuel charge ( ’7 B Ibs) added at Al 35
4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( lbs.) added at




TEST DATA SHEET #10

Unit : F: (o0 © Run : o Date:S 1‘03
Room Temperature : 2 oF  Correction Factor : @
Uncorrected Values are corrected for room temperature ; Yes Nc:a‘JI
Time Test Fuel moisture reading taken : oo
Calibration Checks : X Y_ V¥ 120124 220 28]
pc# | Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T 28 | K [0 | R.2|lks |16 165 | 176] 10.500  [*
2
3 \
T | P | 85| 48| A-s 200 S [204] 20522 |7
5 [ Z%a%8 | P |20.0 |2/.(| 200 20U w0 |21 4] 21,400 1~
6 | 2xa=& | P [22.5 94 (|0 |22S|US |23.0| 72.225 V
7 [ 2% | P )56 [192]|8s (209 |18y |99 [996) |7
o Il L A N T el
9
10 1 sl RS 192 118> [/9<¢] [9.423 |
" + |25 (23, 2.5 (23,12 |23,(] X3.100 |*
e T [-s[23.1 802 [214] 228 1237|2275 [7
" T35 [&5a2lRs [252]3.F |52 RS, 200 :
4 [qein 7 | T | os]220|20.5[29.0]20S 94,0 | AR 000 |*
B« | | 20.5(220| 210 935|220 |QAS| ADA.2B3 |7
o 124799 |~
17
18
19
20 | Spacers | T | a5 23,1220 [280[220 | 22| 23.500 |/
Key for Use: K=Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : {7‘%00 %) Q\I-Q%‘S %.» (29(4(0.7 %)
Wet Moisture % : /S .10 % | |7.s4¢ % | /%3q5 %,
To obtain Wet from Dry : 100 x % Dry Reading % Moisture, Wet Basis

100 + %Dry Reading

Acceptable Ranges : 16 - 20 % wet: 19 -25 % dry (17.5-22.50n Meter Uncor. reading) at 70°



GAS DATA SHEET #12

WEIGHT: ﬂ.’\f DATE: ¢ 5/07 /03
UNIT: Fl.O0 RUN: (&» PAGE: ) OF %
[ TIME |SCALE| FUEL |DROP] V. | ©O: | V. 2 V. CO |STATIC| 50:
T a9 = LoeLl 1.2 90| 8.C|.0bl | L1 |=009] o0
s ol 21,71 0.5 .5 1.193 | 4.8 | R /S0t | Ys |z032| 95
o= .51 1.2 |22 ]3.0].684] [7.1].06C] 7 {707} SIS
/5 T2 [Cal 2112222 .6l | 163 nja [.73 170D O
20— 2110 X192 136 .52 162|108l | g 70;%__&
22— 2041sS] 2 .1(4 20| 620159090 |91 | =2yl eSO
0 2061 el 2L 10C [yl isslorg [ .99 Lo SO
202 158 - F [.227] 50 |.553[13.81./33 | 234 |7020] 650
0 21152 .0 Loo| 6y |52g](3.2].020 | .23 |<029] S5O
2249 522652 |.sey |4t | 103 [ ro% |-03[] S
17 21U A L2251 8.2 L 96| (7 [.ogd| Aas [035] 475
250034 .3 | o) 9.0 1.429] 110 L0671 68 1=05% RS
SU BTOTAL Wi i e e e i el i e drde il wrhdedr T e — ?7 l _:.ttﬂ
0 71 12.0] @ |28 [ 94 .47 [[o4 JOW | ds | ONI] 579
L7122 3 1,223 4.0 | .43a[10.% [.02¢ | .29 | 18] 370
20— (o2 (12| S22 [ %.0]4eS [12.0 106l |21 Ll | 298
11561 102 el 252 78 | de2[]1.s | .0¢7] .48 |501S 250
<1 15.0] 10.6] L2271 96 14201 /og | .036 | 3T | 046 250
3 d 10.0] 6lza2] 9.2 1997 [ (02 [0S [ 36 |iadbl 375
137 | 3] 72 204 9.2 .42 [ 16,6 .02 [ 4o | o472 ] 31S |
131 12| 40l 1100 ] YIS 0% [.a4¢ | Mo~ g | 0SS
|\l | 2] .5 L.oo0 ] 5% | M| [ [.036 | 29 |70US 425
Voo 7% | 4 .23 [ 1.3 | 5] 126|072 [.92 |-042 1 UsO
! T .3 1041 9 L.2% | 1.2 |.ool[a.s|id | LIO 1-0%1] 450
= .3 Lal S[.3s] gal Jugf il ] Ve s |04z Ho0
UBTOTAL Wi ddrdr Wil v Wil T E g i) Alrdww oir e e e oy Wi i Wi o lSag L334 4]
e 10711 L] LM [102 [Lupo .0 f,04Y | Ys 1modk] HOO
D10 (0011501 Ll A 1.2 1299 %7 103k | .22 |zou7] 23S
2=l Q. 4|50 D ‘37’ ho [3ugl e oy | U3 |204Y%] 375
22—l ga | Uys] Sl 422110% 3%5 Q.G |02 [.20 | -oye]| 425
M 2 514yl [ .M .zjg 2 142 W Lo 118 o848 ] Yoo
B 90 | 3% 3349 (<7 Y] [Le |.0ax| .2 150431 o
179 12.5] > L2221 1479 122 .05 | 4l |zoda] 128
S 37 1 3.25] .2 19065 | b .54 [13.0dal [1.22{-039] 40S |
=] 0.5 [ 3] 2 [.265] bl 521120 [T 1.7 [2028] 875
lig> a9 3.0 0 22| 4s [.53S113.Y | 18Y | L | Z7036] S2S
17 172 1 2Ll .2 |.19% A Lave 1187 12l 1.1 17033 ] 850
Z 1Al [ige AT ssnly3.g 1L o8l 29]7031] 55
'SUBTOTAL wedeeded Wl Rk dedede e F T 2.0 F T2 2.2 i el v i I T2 2 L - L'qu T Tl 2
TOTAL ardrikw Wi L3321 dedrdedrr rhewrhd ik i drdr ek il - ’ , '5@7 rdrdrdrdr

av



GAS DATA SHEET #12

weichT:_1. 4 oate: _0S/07/03
UNIT:  F OO0 RUN: (0  PAGE: << OF é
TIME |SCALE| FUEL [DROP| V. CO: | V. 0: V. CO_[STATIC] SO:
A 7.0 [R] 1 g [Yu ]S> 140 |,#352 235 | n3o| S5
1.0 1ol |1G | 4 | Sel | 1§.0].2% [ 241 17(2o] S
%] 0. a1.5] | J92 4.5 [ .Ssi] 138 ] . 2% | AS0OppLl SAS
= ol a5 o[ 162] 4.5 |.552] [5% AU | 2498 | 728 | S22
AL b %1 LYl T8y (U Lsusli13 .24 | 2.501:027] 525
A 0. 11 2.2 L | 18% |40 |.Sto] 3 |.,299 | 2Ol OAG 5AS
' Lo 2 - L13S U 1as3] a6 250 12501 :006) SIS
2l L.l 2.2 (R | Y. | /553 \2.% r;Bq 2. 35| 02p] S
d sl ] [ag>ld.s | s5A] 13.% LS5 [ 2. 4G 7025 | SAS
T dldol o L1g=4s|-So 13l 2e]2ylaas) 525
BT .31 L] . |1sl 45 556122 [ .94 [24] ZpaS] S50
=) b Lo & %) |us [.SST 1o .25 12220001 500 |
'SUBTOTAL wridrdrdr *ddrid el dededededr **::* ekl L 34 3.1 ] L 144 i A AR ,..‘ 6 il
W] ] 110 12 L8] U [-96l]| 140|226 [o04L] [027 1550
L L 10 = 150 [4.5 [ 563] [h 1 | 23S |22 -
A ol | 179 9.9 [ Sea] (41 [.a2¢[227 | 625] 550
250l 1, O Ll -l 19.2 | sl 14.9].90) [ 22 7028 S5O
2|5 Al .S T I 42 S| |v2].92712%] -0 500
2L 5] 1.5 & |70 [ 4.2].S7¢e 14N .22 (2192 ] 550
S3| 14| 0 L1973 4% [s72] (131,919 |R.2015022)] SO0
S 1] ] [ 17202 [ ST [42 1.2 [2ARA709 L 530
537 1A Bl 342 .o 1423].20%] 2241704 gs%
5, 2173 1943 [LS13[ 145 |.e 2,191-04]] S8
5S|[0 (ol sy 25 |21 | 7021] 578
Sl (e .1% [Ho-],.e1a ] (s |25 | 2/4 |70 550
UBTOTAL whkd i Wi e e 112 :t:'* drdr ey Wi Wi _' hieddkw
z| 6.4 er 1 IHO% Y, .SZD lL\'r(s .2—” Qc(g- 0 | S50
S Al g o yo| S WY [ [215[-02 11 S5O
65| 21 N3 4y>].572]142 992 142570 550
=10 5. (| 1] (2] 43 ].57211\3 219 [220]5021] ~SO
.0l W< [ 92 sacllyd | .20M |2 [I]70M
22 5.0 (ol L ho [F|.Sgo\4.S 1,208 [2.Alz020] 950
32 Jol .S . L2422 . S1s]1aaldl3 119 J.oal | SSO
U %] 9] .1 Lodol.0 LS 132162 [L.eH]z02)] 528
s—dd a2 [ [F231SS Ul v>S LIl {10210} 5elS
305 ol 2\ 20350 [.SL[123 1% | 1R l0a(] S2&
O | . 1.[a2 | 4.% .50 140|200 |ROM50a0) 925
== la d[< | T aed 4ol sea[14.0-]1,900 [L.0[{pa)] 52
‘SUBTOTAL akddd Ll Wirdhhw L i i wehfeied L2 20 whd ok L2111 rddhl .p'qﬁ Ahwdd
TOTAL wewiidr Tedevededr whrdrdrd ke ww el hdhidd e de i i e drdedr i '& ’ao Wik

=103y 210
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Jotul U.S.A., Inc.

STACK AVG

BACK AVG

FIREBOX AVG

244

284

549

Run 6

TEMPERATURE DATA SHEET #14

TEST TIME

TOP AVG

RT SIDE AVG

SEC/CAT AVG

END
START

355
275 LT SIDE AVG
257 BOTTOM AVG
775 AMBIENT AVG
221.4
o817 ¥
— 603 DELTAT

CIRCLE: 1 GAIN

Page 1 of 1

05/07/2003

276

204

72
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ZERO / SPAN CHECK DATA SHEET #1 5-1

vate: O5/07/ 03 Analyte: CO; (15-1)
unit: ___FLOO Run #: (p
zero Cyl. #: OH2TAC Z-A conc.:  0.00 % CO: cyl. Press.: Q.00 Psi

Certified by : AlR Ll QULIDE Date: 02-20-02 _
Span'Cyl.#: &’5[‘_’2! Conc.: 1240 %CO, Cyl Press.: “QZ.S PSI

Certified by : QLI DE Date: OD-[2-0D
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

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

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

PRE RUN Audit: by : Ao MAOLL:M%!\me : Q_)_«S'_'I{emp 2 _j_L" F

+ 0.625 % CO2
+ .05% CO2

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

ZERO| 00.0 | .000 | 00.0 | » O|-00] —04Y& -o4g |-19] o
S 5
AN | M (1240 Had] 4 12317 | 2023 |5 523]"
N bt .

POST RUN Audit : by : __ é//é/{f9v (1 "Time :Q_QQ_S_Temp:_ZL_'F
AUéIT RESULTS '
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 | 00.0 w o oo = ~OR7, 'OQ/ v
SPAN : : :
0% | 490 iAo | Ha.s| Has] 12242 | cpsz |-233 |

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

Zero % Difference = Act % m) - Exp % m) X 100
Full Scale Value
Span % Difference = Act % m) - Exp % m) X100

Full Scale Value



ZERO / SPAN CHECK DATA SHEET #1 5-2

Date : QS / O'ZZQ?) Analyte: Oz (15-2)

Unit : 00 Run #: b

Zero Cyl. #: n44Tpe. 2-A  conc.:  0.00%0: Cyl. Press. 9(2;2 PSI
Certified by : AR U QLD Date : (02.-20-07Z

span Cyl. #: _(C 212\ cone.: | LHO %0, CylPress.: 15 psi
Certified by : R LIQUIDE Date: 02 -12-03

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % Oz = % 0.625 % O2
Method 28 A = + .2%of 256.0% Oz = & .05 % O2

PRE RUN Audit: by: AWM@;@ ) Tirhe : /Q(S 1{emp: 78- °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
7| .500 1250 12,55 .0 1] /2.52¢ | ©02C 7] 0

POST RUN Audit : by:A %(éﬁ f%@l---'rime:QQO:S'r:mp: 1) __°F

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

ZERG| 00.0 | 000 | 000 | nnol, 00! OSSO <050 | 7,20/
SPAN Wvéb 50 (123D /2.55| 6D /2.590 +,036 |7,10S

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

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

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




ZERO / SPAN CHECK DATA SHEET #15-3

Date : 05/ ) 7/ 0_% Analyte: CO (15-3)

Unit : F@OO Run#: (a

Zero Cyl. #: O“J’Zﬂqﬁ QH Conc. : 0.00 % CO Cyl. Press. : 9{20 PSI
Certified by : AR L AUINE, Date: NZ2-20-(2.

Span Cyl. #: (( - 3131 cone.: 12,40 %CO Cyl Press.: | b1D _psi
Certified by : AR LI QOUWIDE. Date: O2-12-0D

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

Range: 0-10.0% cO Analyzer Output : 0- 1.0 v

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % cO
EPA Control Limits = * 2 5% of 10.0% CO = £ 0. 25 % CO

Method 28 A = + .2 % of 10.0% CO = + .02% CO

PRE RUN Audit: by : Ar{/JC?(/[/M%me: [A]S y‘lj'emp: 7% oF

AU&T RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO| 00.0 | 000 | 000 | ~, sl 0O | 0/ o/l 110V
SPAN
507|500 5.02] 50.1,S0 (] 5.020 000 | 7003 |7
| 7 :
POST RUN Audit : by : A ////Cf ol -mme 3 gﬁﬁiﬁmp : 70 °F
AUDIT RESULTS |
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
( "

SN 55 5 |.502 1502 | 50.0].509] 5.020 | foro | 1097

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

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

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



ZERO / SPAN CHECK DATA SHEET #15-4

Date : 95/0’7/ 03 Analyte: SO, (15-4)

Unit © F_ 660 Run #: (&

zero Cyl.#: OH2TAC 2-A Conc.:  0.00pm S0, Cyl. Press.: 900 psl
Certified by : _[\| € D QAITE Date: OZ2-20-02-

Span Cyl. #: 6%21%4 Conc.: _| @O ppm SO,  Cyl. Press. : Z(zzé PSI
Certified by : MR LIQU IDE pate: _O1-29-0)

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit: by: ﬁ //ﬁ% Time : _/_;_QLO_.ENP : _11_" F

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

ZERO | 00.0 .000 00.0 00 ? ‘00:)‘ // @9@ (—// é\?(e ,;"/7[@ a
=W 5101516 11290] 6/.2|,5/8] 1295.008|75.028 | %201 |

POST RUN Audit : by : A 0/4 oéff;igT MTemp 70 °F

AJ IT RESULTS

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

ZERO[ 00.0 | 000 | 00.0 [ 29 9| 02| /(.69 |?11. 696 TS
SPAN 5.0 1.5 !Zqo 5/.% ,S{g 129S 028 +5.028 | . 20

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

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

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




QUALITY CHECKS DATA SHEET # 16

unir:_ T (00 ron: (o pate;_ 91O 3
Thermocouple Check:

TIC # 1 — °F TIC #13__ 530 °F
TIC#2 - oF TiIc#14__ 5| oF
TIC#3 24.% oF Tic#15___ ST oF
TIC #4 sq.7 oF TiIc#16___S3-0 oF
TIC#5 FA. oF TIc#17___S3.9 °F
TIC#6 529 °F Tic#18__ (oll °F
TIC#7 S22 °F TIc#19__ 593 °F
TIC#8 5¢.2 °F TIC#20__ —__ ___°F
TIC#9 535 oF TIC#21___—___ oF
TIC #10 839 °oF  TIC#22______ °F
TIC # 11 £2.0 °F Tic#23__ 54 °F
TIC # 12 (4.0 __°F TIC # 24 — °F
Thermocouple Readout:

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

ZERO ¥ oF Adito 0.0 of  zERO___.lo °F Difference_-O20 %
sPAN [9AUS oF Adj.to2000.D°F  SPAN_209%.2F Difference_- R0 %"

Thermocouple Readout Pretest Linearity Check:

6 =0.0 o 200 =206 of 400 =_39% oF
g0 = WOIZ o  goo =4 oF 1000 =1000Y cF
1200 (198.0 of 1400 =13990 o 100 =_S96 °F

1800 = I2000 o 2000 =20000 of
Wi

Sample Train Leak Check Pre Post ___~
C-gas Train Leak Check Pre Post
SO, Train Leak Check Pre Post
Static Gauge Zero Check Pre Z Post
Scale Check Pre : 2.9 = ]35.20 v

Post : Ho - [ L( v

Stack Cleaned Prior to Test Run : YES NO 2'5






INSPECTION CERTIFICATE |

Phillips
Morris

Scale

CUSTOMER: LO@ T'ED'(: M@ DATE OF INSPECTION: _ -
Avoress: 13235 Prarie Cieloe  M=Zb-0Z _  sumloiemt.
NEexT INSPECTION DUE: :
Swumngs™  Wh 983<0 Ph#(206)284-6090
N 5 073 Fax#(206)282-6612
TECHNICIAN: Lot ck Mc{e.((cw\ RGO Tyee
AUTHORIZATION STANDARD
SIGNATURE: — IS0 9000
_ MIL STD-45662
EQuUIPMENT TESTED
INDICATOR BASE OP’I’ICl)NS INSTALLED
!
MAKE M\d{/rlcr()ﬂ < . PRINTER
MODEL ui‘f; WO - Score BoARD
SR# \6 404 COMPUTER
CLASs n (1 T OTHER
Car. 1000 05 |
|
PRE-TEST é POST-TEST MANUFACTURER TOLERANCE
' 499.9
448 .7 (000,0D
Corner Test P ﬁ .
SHIFT TEST gl v
StaTIC TEST 2MmN. _US5MIN. :
WeIGHT KiT# NIST# !
| |
SErRIAL NUMBERS OF WEIGHTS USED (OR COPY OF cummcxm)
113 -1 T23-\4 |

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PrrLLPs & Morris SCALE ComraNy VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF AGRIC ! l LT l I RE

METROLOGY LABORATORY

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

D\ 4 WOBMRA2:01. 11/98

Test Date: February 13, 2002 Group ID: SHOP
Report Date: February 13, 2002 Due Date: February 13, 2004
' |

CALIBRATION REPORT

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

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

Seattle, WA 98119-3608 Condition: Good

Contact: Todd Mackie Temperature: 21.0°C

Phone: 206-284-6090 Pressure: 762.0 mmHg

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

SOP: 8 Technician ID: DW i

Description Value /Range Qty ., Material Manufacture Serial Number

Test Weight 1000 Ib 5 Cast Iron Rice Lake, OFTO, OFT1, OFT2,

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

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

1to T23-10, T23-19to
| T23-28, WA171-0,
| WAI1712-0 to WA172-2,
| WAI173-2, WA237, X694

Test Weight 25 1b 2 Cast Iron Rice Lake' WA238, T23-11

Weight Set, 7pc -~ 10Ilb-8oz 1 Stainless Steel Rice Lake @ WAI177-7

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

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

LABORATORY SERVICES DIVISION ; &
WE[GHTDT:D MEASURES PROGRAM ‘ :! ll:.: : ? f::
A Ly

AN WRIG

STATE METRDLOGIST NVLAP LAB CODE 200446-0
MAR 0 8 2007

Page lof

|
|
i [
2747 29" Avenuc Southwest ¥ Tumwater., Washinglon Y8512 ¥ (360) 753-5042 ¥V (360) 556-4728 lax

|
|
|



QUALITY CONTROL SERVICES Inc.

2340 S.E. 11Th. Avenue Portland, Oregon 97214

( istomer and Contact
(503) 236-2712 / FAX:(503) 235-2535

okee Testing Labs

13235 Prairie Circle East Report Number: EESPC37010004030515
umner, WA. 98390
vhip Wadington
CERTIFICATE OF CALIBRATION AND TEST RECORD
INSTRUMENT INFORMATION
ltem Make Model Serial Number _ Customer ID Location SOP Used_
Balance Sartorius A120S 37010004 N/A Lab QC004
nits Readabili Range Calibrated Tolerance Used Cal. Dat: Last Cal. Cal. Due
Grams 0.0001 0-100 Factory 05/15/2003 11/07/2002 11/2003
Functional Checks !
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wt:  Tol: Test Wt:  Tol: Test Wi: Tol: CONDITIONS:
100 0.0003 50x2 0.0004 100 0.0001
AS FOUND: AS FOUND: AS FOUND: ] O
Pass: M Fai:[J._ | Pass:¥ _Fail:[] Pass:™ . Fail:L] Good Fair Poor
AS LEFT: AS LEFT: AS LEFT:
Pass:™¥ Fail: [] Pass:™ Fail:[] Pass:¥ Fail:[]
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 20.0001 20.0000
10 10.0000 10.0000
5 5.0000 5.0000

i
CALIBRATION STANDARDS |
Cal. Date Cal. Due Traceable ID#

Item Make Model Serial Number Units
Grams 11/12/2002 11/2003  822/265349-01

Weight Set R.L./Troemner 1MG-25KG A45
|

Comments / Info Concerning This Calibration:

|
Permanent Information Concerning This Instrument: Technician: m
Signature: L AL

SALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONS FOR THE
SASS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS.
CALIBRATION DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY.
CALIBRATIONS CONFORM TO ISO/IEC GUIDE 25-1990(17025) AND ANSI / NCSL Z540-1-1994 SPECIFICATIONS. INSTRUMENTS LISTED
ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.I.S.T.).

THIS CERTIEICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
Form Number: BA62 Customer Code: EESPC Rev. Date: 05/13/2003




QUALITY CONTROL SERVICES Inc.

{ istomer and Contact 2340 S.E. 11Th. Avenue Portland, Oregon 97214
.okee Testing Labs (503) 236-2712 / FAX:(503) 235-2535
13235 Prairie Circle East Report Number: EESPC37010004021107
swumner, WA. 98390
vhip Wadington

CERTIFICATE OF CALIBRATION AND TEST RECORD

INSTRUMENT INFORMATION

ltem Make Model Serial Number _ Customer ID Location SOP Used
Balance Sartorius A120S 37010004 N/A Lab QC004
Units Readability Range Calibrated Tolerance Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 0-100 Factory 11/07/2002 10/31/2001 05/2003
Functional Checks i
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wt:  Tol: Test Wt:  Tol: Test Wt: Tol: CONDITIONS:
100  0.0003 50x2  0.0004 100 0.0001
AS FOUND: AS FOUND: AS FOUND: O v 0
Pass:¥ _Fail:lJ | Pass:M Fail:[] Pass:™ Fail:[J Good Fair Poor
AS LEFT: AS LEFT: AS LEFT:
Pass: ™ Fail:[J Pass:™ Fail:[J Pass:™ Fail: [
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 |
item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#

Weight Set R.L./Troemner 1MG-25KG A45 Grams 12/13/2001 12/2002 2261-1201

»mments / Info Concerning This Callbration:

yrmanent Information Conceming This Instrument: Technician:D

Signature:

ALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPECIFICATIONS FOR THE

\SS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY CALIBRATIONS CONFORM
TO ISO/IEC GUIDE 25-1990(17025) AND ANSI / NCSL Z2540-1-1994 SPECIFICATIONS.

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
#m Number: BAG2 Customer Code; EESPC Rev. Date: 03/19/2002




|
QUALITY CONTROL SERVICES Inc.

C stomer and Contact 2340 S.E. 11Th. Avenue Portland, Oregon 97214
~okee Testing Labs (503) 236-2712 / FAX:(503) 235-2535
13235 Prairie Circle E:

Report Number: EESPC37010004020506
umner, WA. 98390 _
hip Wadi |

Chip Wadington .o riFICATE OF CALIBRATION AND TEST RECORD

INSTRUMENT INFORMATION

Item Make Model Serial Number _Customer ID Location SOP Used_
Balance Sartorius A120S 37010004 N/A 'Lab QC012
~_Units Readability ___Range Calibrated __Tolerance Used _Cal. Date Last Cal. Cal. Due
Grams 0.0001 0-100 Factory 05/06/2002 10/31/2001 11/2002
_Functional Checks .
CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wt:  Tol: Test Wt:  Tol: Test Wt: Tol: CONDITIONS:
100 0.0003 50x2 0.0004 100 0.0001 !
AS FOUND: AS FOUND: AS FOUND: 0 W ]
Pass:¥ _ Fail:LJ Pass:™ _Fail:[J Pass:M _Fail:[] | Good |Fair Poor
AS LEFT: AS LEFT: AS LEFT: |
Pass:¥ Fail:0 | Pass:™ Fail:[J Pass:M Fail:[]
CALIBRATION DATA
Standard As Found Instrument As Left Instrument
100 100.0004 100.0000
70 70.0003 y 70.0000
50 50.0002 50.0000
20 _20.0001 20.0000
10 10.0000 10.0000
5 5.0000 5.0000

CALIBRATION STANDARDS |
Item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#

Weight Set R.L./Troemner 1MG-25KG A45 Grams 12/13/2001 12/2002 2261-1201

|
asmments / Info Concerning This Callbration: !

““srmanent Informatlon Conceming This Instrument:

ALIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SP IFICATIONS FOR THE
ASS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION
DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM

TO ISO/IEC GUIDE 25-1890(17025) AND ANSI / NCSL Z540-1-1984 SPECIFICATIONS.
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
rorm Number: BAG2 Customer Code: EESPC Rev. Date: 03/19/2002




|
QUALITY CONTROL SERVICES Inc. |

2340 S.E. 11Th. Avenue Portland, Oregon 97214-5306
(503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION

Customer and Contact
Lokee Testing Labs

|
Report Number: EESPC37010004011031

13235 Prairie Circle East i
Sumner, WA. 98390 I
Chip Wadington !
I
INSTRUMENT INFORMATION ,
ltem Make Model Serial Number _Customer |D Location SOP Used
Balance Sartorius A1208 37010004 N/A Lab Qco12
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
Functional Checks ;
Cornerload W Linearity 0 - 1/2 - Full Capacity Reproduceability v
_CALIBRATION DATA |
As Found Instrument Standard As Left Instrument
100.0002 100 100.0000
50.0001 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 -
Item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 5MG-25KG A45 Grams 12/11/2000 | 12/2001 A45-2000
Comments / Info Concerning This Calibration:
Permanent Information Concerning This Instrument: Technician:D.Deleasa

5/00 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.100,50,20,10,5,1 :
Signature: .,8 @&QM‘—-——‘

CALIBRATIONS 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

DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM

TO ISO/IEC GUIDE 25-1990(17025) AND ANSI / NCSL Z540-1-1994 SPECIFICATIONS.
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.

Form Number: BAOG Customer Code; EESPC Rev. Date: 10/25/2001




Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 32.9 |
Boiling Water A% |
Room Temperature 70, |

Barometric Pressure 301

DATE: ll-1F o2

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 27.2 207

2 Dry Bulb 32.3 21.8

3 Stack 7.0 2/, 7)

4 Stove Top QU | 0.9

5 Left Side 324 2119

6 Back .32 . l '2.‘ , L g

7 | Right Side 217 Al 7

8 Bottom 32.0 Ul b

9 Firebox 222 2.3
10 Secondary/Cat 22. 7 21l (o
11 Ambient 32. 211, 7)
12 Tube Furnace 27. 219
13 Sample Box 3Z2.0 21 7
14 Impinger Out 221 )8
15 C. Gas Box 327. 0 2/ B
16 C. Gas Out o I 2.0
17| SO2 Out 32. | 20117
18 Upper Ambient 32.) ul ?
19

20
21

22 '

23 Calibrator 2.2 211.8
24 Oven 3Z.3 212,3




|
|
]

Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: __I/-]I- 02 Thermocouple Number: | T/C Readout
Ambient Temperature: _ (9. 8 Barometric Pressure: _ 30, | |
Technician: _%_g. Reference: Mercury in glass
FISHER #9123454
Other: OMEGA CL-}S()!]
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermometer | Potentiometer (%)€
Temperature | Temperature
°F °F |
32 Ice Water AL.0 32.0 I,
212 Boiling
Water 220 21149 0471
250 Omega 2500 a50.0 1 ¢
300 Omega 200.0 299.7 | 4100
400 Omega H00.0 399. ¢ 050
500 Omega 500 0 499.9 020
600 Omega | Lboo.o s94.9 183
700 Omega =00.D 94, 029
800 Omega 3000 =94, 015
900 Omega Q00.0 900.0 | ¢
1000 Omega |000.0 938 | 1o
1200 Omega 12000 119%.7 . 108
1400 Omega ] 400.0 1394.7 ozl
1600 Omega J(b00.Q 1598.9 v 0b9
1800 Omega |%00.0 1784.9 ,00lp
2000 Omega 2000.D 20000 g

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

reference temperature

c:\winword\report\cal.doc




TRACEABILITY DOCUMENTATION Semi-Annual

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

pate: Y\ 1)V 0Z

SO? INJECTION ROTAMETER ' FISHER SN
9123454 |
NIST Traceable
Actual °C = °F oF
O.O 27.0 RL.O
EYNG) (4.8 (9. %
37 vl q.q lq JOO . D

DRY GAS METER THERMOCOUPLES

Actual °C=°F 5H in 5Hout KK
0.0 2.0 7.1 322.0 : 32.0
Z21.0 (9.8 (4. 7 L9 | C4. %
325 64.5 94. Le aq. G 94.1
&4, 0 129.T J24. | |24. 0 1.9

SLING PSYCHROMETER
Actual °C = °F Wet Bulb | Dry Bulb
1)) 32.0 32.0 32,0
7.!10 '-ﬂq L lﬁq|g L‘ rkg
2.5 Ao, 37.0 7.0
Jo. 9 10S. o5 H /05 .+

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



e

—

" megr
- -

VANEOMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer to measure test
chamber air velocity. The manufacturer's specifications for accuracy are £ 5.0%
to 100 FPM and £ 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. | Aocording to
EPA personnel (Westlin, RTP) no further calibration of the instrument is

Necessary. |

DRAFT GAUGE CALIBRATION

‘ ; o
LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manometer (readability resolution + 0.001" of water) to measure the static
pressure in the stack. Once leveled and zeroed as per the manufacturer's
written operating instructions, the Dwyer manometer is a primary standard and

requires no additional calibration.

The manometer is leveled and zeroed at the start of each test run, !d'ledted as
necessary during the run to verify the settings have not changed and again at
the end of each test run. The resuits of each check are recordedon Data Sheet

#16 in each test run.

|

BAROMETER CALIBRATION |
|

|

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

MOISTURE METER CALIBRATION

The Deimhorst Model RC-1C, SN 16152 Moisture Meter is calibrated each time

the meter is used by adjusting the zero and span calibration. The |
potentiometers of each calibration point (X = zero, Y = span) are adjusted until
the meter is calibrated correctly. The meter is then checked against a calibration
block (Deimhorst Model MCS-1, moisture content standard at 12.0% and 22.0%)

in its normal operating range of 11-25%.

LoKee Testing Lab also has a second moisture meter, Dalmhorst Model G-30,
SN 2477 to use as a backup.



POST TEST METER BOX AUDIT DATA SHEET # 32
ot JoTa L UL A Tvie, ~Flo00pate:_05/13 /23

TEST DATA
RUN # 2 3 4 S 6 7 8 9 10

1
AVG AH 153 N .13 23 93 23]

MAX VAC 3.0 A\ 50 40 20 5p

Avg. Test Series AH :__. | 74 in HyO Test Series Max Vac:_.5.0Q in Hg
Audit Dry Gas Meter : K2 Correction ( Y ) Factor : ] 002 (mcf)
Test Dry Gas Meter : H Correction ( Y ) Factor : o (mcf)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 20.2% 30,29 30,24
VAC S.0 £.0 S:0
AUDIT METER :
VOL. Final 4s 4,075 L, 00LD 40397 &
(Vw) mitial _449.0 00 HsH, DTS 0. 06O |
Vol. 5,07§ $.995 10.31 %
TEMP (°F) Initial _9Z Qb af
(Tw) Mid _Ql q) )
Final _90 4q) 9/
(F/°A)  Avg. 4__SS) 55 | 53 |
AH mitial _s 74 174 Ay
Mid 1M 174 Y
Final _+¢74 74 ‘ Nl
Avg. 1Y 7Y 1Y
DRY GAS METER :
VOL. Final 983 000 989,000 q 99 wo
(Vd) Initial _97%.000 983, 000 9£9. 000
Vol. S . 000 (,. 00D /D, (OO
TEMP (°F) Initial __] / 2l &z
(Tm) Mid _ 909 51 %2
Final _%] 32 82

CF/°A)  Avg. 11537 %5 54 &4




(Vor) {met) BF) {T6) Y Factor % Diff. = -A—"-‘-E—;-E"-‘lxwo
'(Vd)[BP+—)(T w) P
NOTE : mcf = meter correction (Y ) factor for Dry Gas Meter used as a transfer standard
RUN 1

¢ (8:075 (/.07 N30.25) (539 )_¥2994.33_ 9%y
(S.000 (30,28 +=LHLYSS 1) ¥3YSCLS

Y =

(999 %Y )yio0- Lol %
sy |

A%=

RUN 2
¢ (5985 )01 )(30.23) (54/)_98239-2Y _ q7¢
( (1000 )[30,23 ﬁﬂ_](gsl e

13.6

(\Ci")g( - .q8L} )x100 = "/'O’(D %
984

A%=

RUN3

(10 318 ) Loot)(30.28)SH2 ) _ 1302 _ ool
( 0.100 )(3022, —‘Di)( x5 ) o S82. 13

13.6

(Lool =99 Dyi00= 2.23b o

A%=
’ .98
NOTE : The Y factor % difference must be < % 5.0 % to be acceptable
IN TEliRPOLATED Y FACT Oclil 43
E 5 inch HOAH = ) Calculated calibration Y factor from calibrations
—‘(ZBT— inch H2OAH = -‘—qﬁ:—)—— Calculated calibration Y factor from calibrations
vz ! _a) xw00 IO

(B) (A) (E)

949 983 _.ep) , 10 ool
(D‘} (C) (E) (F)
2k S| 1 2.4
AvgAH (A) (G)

[.oool /L ]+.q63 _ 98"

(F) (G) (C) Interpolated Y factor

Volume Metering System Leak Check : O .000 inch HoO in one minute




DRY GAS METER CALIBRATION

pate: Il-15-02 DRY GASMETER:__H  BOX:_5
Wet Test Met
BAROMETRIC PRESSURE_30-0L in. Hg. c;re:tuson l?a?:;or is [.obZ
Orifice Manometer Setting,
AH, in. H:0 A 2 3 .5} .75 1.0
Gas Vol ]
B VO | pnal 333 348|391 30| 37 0¢ [312.42)|384.93| 390.00
Wet Test Meter
nitial 1315, 504333348\ 3¢4/. 36/ {31140y 1377 42)| 384,93
Vw ft®
Vi (R348 7,513 |30,093 | L0 T | D492 | 4.857
Gas Volume
Final 33.000 |4¢ 500 1S . 500 |8). soo‘ 89. 000 Q4. 000
Dry Test Meter _
3 initial | 19,500 33,000 |4S 500 75500 Q) S00 | g9, 000
vd ft
wit | |R,50P| 7500 |30.000 Lo | 7.590| 5,000
Wet Test
e Initial g5 |91 |97 q3 b q97)
Met 4
R TS I T X o M K K 97 | 9%
Temperature Final (T':} | q__‘ a9 s 97 ‘?{,
tw : .
Average @ 9 @ @ @
Dry Test |
v Initial 2 N | g2 9] 90 4l
Meter .
midde |35  |%  |# 40 ql al
T t _
TP Final 8? %) 9) qo || 9) Go
tm | ~ | '
Average "3‘5@3 (\@ @_j/\ @ @ @
e X(Vw) (P) (tm) |
(pb + o) ) gy |8y | a8 [.993 |, 998 | 1499

Average Y=

.90




Orifice Manometer
Setting, Delta H
in. H20

Gas Volume Wet Test
Vw, cu. ft.

METER BOX CALIBRATION

Date : 08/09/02
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in.Hg

0.10 0.10 0.10 0.10

Meter
10.052 10.959 10.626 10.369

Gas Volume Dry Gas Meter

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

Mean tm, Deg F
Mean tm, Deg A

Results :

Averages :

69.409 81.103 92.442 103.393

50175 ~ 69.802 81457 92680

10234 11301 10985  10.713

68 67 69 70

528 527 529 530

72 75 77 78

73 76 78 79

74 78 79 80

79 88 95 08

85 92 99 100

89 98 102 101

79 85 88 89

539 545 548 549

1002 1002 1002  1.003
1.003

in

!

i, Hg
i
|

0.10
10.759

14.942

103.826

11.116

72
532

80
82
83

99
101
102

91
551

1.003

ﬁ\'ﬂ < {1002

0.10
10.717

126.250
115.224
11.026

74
534

82
82
82

100
101
102

92
552

1.004



METER BOX CALIBRATION

Date : 08/09/02
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in. Hg

Orifice Manometer

Setting, Delta H

in. H20 0.20 0.20 0.20 0.20

Gas Volume Wet Test Meter

Vw, cu. ft.

10.000 10.000 10.000 10.400

Gas Volume Dry Gas Meter
M Final
M Initial

Vd, cu.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter
Outlet, tmo

Dry Gas Meter
Inlet tmi

Mean tm, Deg F
Mean tm, Deg A

Results :

ft.

1)
2)

1)
2)
3)

=<
]

Averages :

=<
n

125454 135756  146.114  156.919

115224 125454 135756  146.114

10230  10.302  10.358  10.805

67 68 70 71

527 528 530 531

74 76 78 81

74 78 80 82

76 78 81 84

83 87 95 102

85 92 99 104

87 96 104 105

80 85 90 93

540 545 550 553

1,001 1.000 1.000 1.002
1.002

10.000

167.309
1566.919
10.390

: 72
| 532

84
85
85

103
104
105

94
554

1.002

0.20

10.000

177.665
167.309
10.356

73
533

85
86
86

103
105
105

95
555

1.005



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
Vacuum = 0.0 in.Hg

0.30 0.30 0.30 0.30

Gas Volume Wet Test Meter

Vw, cu. ft. 10.000 10.900 10.600 10.000
Gas Volume Dry Gas Meter
M Final 187.917 199.173  210.167  220.584
M Initial 177.665 187.917  199.173  210.167
vd, cu. ft. 10.252 11.256 10.994 10.417
Wet Test Meter
twDeg F 67 67 68 69
twDeg A 527 527 528 529
Dry Gas Meter
Outlet, tmo 1) 71 73 75 76
2) 73 74 75 76
3) 74 75 76 T
Dry Gas Meter '
Inlet tmi 1) 85 920 94 100
2) 88 94 98 104
3) 93 o8 102 105
Mean tm, Deg F 81 84 87 90
Mean tm, Deg A 541 544 547 550
Results :
Y= 1.001 0.999 0.998 0.997
Averages :
Y= 1.000

in,

Hg

0.30

10.000

230.982
220.584
10.398

70
530

77
77
77

105
106
106

91
551

1.000

0.30

10.800

242.208
230.982
11.226

69
529

77
77
77

105
106
106

91
551

1.002



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
Vacuum = 0.0 in. Hg

0.50 0.50 0.50 0.50

Gas Volume Wet Test Meter

Vw, cu. ft.

10.000 10.000 10.000 10.000

Gas Volume Dry Gas Meter

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

Mean tm, Deg F
Mean tm, Deg A

Results :

<
]

Averages :

<
n

252.471 262.818  273.200  283.635

242208  252.471 262.818  273.200

10.263 10.347 10.382 10.435

70 70 & 71

530 530 531 531

73 78 82 84

75 80 83 86

78 83 85 87

87 93 96 101

93 103 105 107

96 105 110 110

84 90 94 96

544 550 554 556

0.999 1.002 1.003 1.002
1.003

in. Hg

050
|
10.200

204.271
283.635

1

10.636

71
531

86
87
87

103
109
110

97
557

1.005

0.50

10.000

304.672
294.271
10.401

72
532

87
88
88

102
106
110

97
557

1.005



METER BOX CALIBRATION

Date: 08/09/02
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.75 0.75 0.76 0.75
Gas Volume Wet Test Meter
Vw, cu. ft. 10.000 10.000 10.000 10.000
Gas Volume Dry Gas Meter

M Final 314.761 324.890  335.031 345.191
M Initial 304.672  314.761 324.890  335.031
vd, cu. ft. 10.089 10.129 10.141 10.160

Wet Test Meter

twDeg F 69 69 70 71
twDeg A 529 529 530 531
Dry Gas Meter
Outlet, tmo 1) 72 74 75 77
2) 74 75 76 77
3) 75 75 77 78
Dry Gas Meter .
Inlet tmi 1) 74 78 81 84
2) 76 80 82 85
3) 77 81 83 87
Mean tm, Deg F 75 77 79 81
Mean tm, Deg A 535 537 539 541
Resuits :
Y= 1.000 1.001 1.001 1.001
Averages :

1.001

<
]

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
Vacuum = 0.0 in.Hg

1.00 1.00 1.00 1.00

Gas Volume Wet Test Meter

Vw, cu. ft.

10.000 10.000 10.000 10.400

Gas Volume Dry Gas Meter
M Final

M Ini
Vd, cu

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter
Outlet, tmo

Dry Gas Meter

Inlet tmi

Mean tm, Deg F
Mean tm, Deg A

Results :

Averages :

tial
. ft.

1)
2)
3)

1)
2)
3)

<
|

375.804 386.030 396.294  406.992
365.617 375.804  386.030 396.294
10.187 10.226 10.264 10.698

72 i 73 73
532 532 533 533
77 78 80 82
78 80 81 82
78 81 82 83
85 90 95 96
88 92 96 98
91 93 98 99
83 86 89 90
543 546 549 550
0.999 1.000 1.000 1.000
1.000

in, Hg
|
|
|
|

- 1.00

10.000

417.296
406.992
10.304

73
533

82
83
.83
. o8
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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SO, ROTAMETER CALIBRATION

LastCaIS’\3'0| By : !I%; Date : “'”'02-

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

By :Qp_

SN : 311325

|
Temperature ' 12.0

Barometric Pressure : 0112 “Hg
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME | DIGICAL VOLUME | DIGICAL VOLUME
1 84, % 119.0 \ 4. O
2 %45 na.s 124.5
3 54 b 19, 143
5 59 .4 11g.9 14 4
6 54. 3 §1%9.2 YNV
7 B4 % TN (24, )
8 s4.5 119.3 1N4.3
9 546 119. O 1N {
10 S Z 119. | 4. )
AVERAGE cc/min cc/min i cc/min
SETTING | co/min !
0 )
50 a4, (e
100 1 19.1
150 74.3

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

100cc/mnuTE=_Db.0S




S02 Rotameter

11/11/02 .
|
200 g
|
150 |
Rotameter
100 ’_
50|
0 1 | | |
0 50 100 150 . 200
SO2 ppm .
Regression Output: |
Constant -1
Std Err of Y Est 3.0431891167
R Squared 0.9989275329
No. of Observations 4
2

Degrees of Freedom

X Coefficient(s) ' 1.1748
Std Err of Coef. 0.0272191109




TRACER GAS TRAIN RESPONSE TIME

paTE : =12~ o

Elapsed Time SO, S0, - S0,
Conc. (v.) Conc. (v.) cong. (v.)
00 sec Si12 S 1) ¢S
30 N1y 119 1191
45 U tl\S MO
60 . 0LO LDSA v057)
75 . 042 V037 039
90 . 020 014 D1 ¥
105 « 013 DI ,010
120 . 0% 007 , 007
135 003 004 v0oY
150 +00 3 L0002 , 002
165 voo ! L00) y DOJ
180 .00 | 00D ., 000
Initial Response 12 ) 2 | a
95 % Response <3 K5 X5
Flow Rate LS 1.5 .S
CEM GAS TRAIN RESPONSE TIME |
Elapsed | CO, | CO, | CO; 0. 0, 0, co Cco CO
Time | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
oosec | SIL]. 51| 1515|500 |, 499 498 |, 805 | S04 . 50
5 |, 485 | 482 .483 .56 |.304 | Sh9 |.235 |.240 {1237
™ |\310 | 308|303 | 7M2[.2449 | 74 Z |.060 054 | .85
45 0“{5 ']k‘l-l [] '{D \_%DS '8“ \‘SB sO‘q tOl—) tol{
8 | .o3L].004 |.073 | @2 | .32 [ 322 |, 004 | 008 |.,005
7|, 0S| ,030 | ,029[.%29 [.927 |.%27 |.002 {.001 |+ 002
%0 , 020 DOl 3 Dl% v 331 l%__g | VS’E_;_O L0000 | O00 | 00D
105 [, on | .oto]| o0
120 b DO% \.D D-’ ¥ ODlD
135 \rwq »005‘ |Q_O"‘
150 \002 v003 tbOl
165 W ! |, 002 Lol
180 | oD |.000 | ,000
Response | JU £ s 11z i 12 192 9 q
Sre %2 |23 |82 (50 |so |s0 (36 135135 |
o | ) S| (5| 15| 1sS|s [ 1S ] 18] 1.5 1S




ORSAT ANALYSIS DATA SHEET

DATE : I1<12- 07

Gas 1 2 3 AVE CONC TANK ID

€| O O |o & N, lotzrac-2-A
% ] 0O O O 7 N, |

cO O_ O O 4@ ﬂZf '

Co: 2.5 |12.5 |/25 [12.5 [12.49 |12

% 1125 |95 |15 [!12.5 [12.50 |

0 0.8 |48 |48 |4.8 |49 |

o (91,2 222 |an3 |2.23 |u.23 |ce55904

O |21 | 2% |2t |2L0o |U10

0 | B FL | N 30 | B0

Co: (2 | (2 |3 |23 |[L25  |paLziogy
% (.2 bl | 63 | 623 |62

COfr0 |20 |20 |20 [Zo]

CO;

0,

(610)




Dol
FLOO

CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 04-2‘9 0%
Analyzer: Make: _HORIBA  — Model: _PIR 2000 SN: _ 407069
Calibration by: Z\_ (ALt <‘:7z\
Cal Gas Flow: _1.5 SCFH S Measured by: Rotameter
BP: )Qq OIQ, Instrument ID:__PRINCO
Temp: 75 Instrument ID:_TR
Cylinders:
1. # O“me 2’H Concentration: 00 . 00O % CO,Cyl Press.: QOQ PSI
Certified by: Al R LIQUWDE Date:_m:__w
2. # QC, = Concentration: )Z’L)-O % CO, Cyl. Press.: ((-Olg PSI
Certified by:__ AR LIGMIDE Date: 03-13 -0
3. # 0,0,55CIDHL Concentration: 2)2.3 % CO, Cyl. Press.: ()OO PSI
Certified by: ALR LI DE Date:_ (OZ - V‘J'OO
4. # (LC,")Q.QZ)} Concentration: (prJQ., % CO, Cyl. Press.: l’7232’-—PSI
Certified by:_ 1R L) QUATSE Date: 05 =3 -0
Analyzer: Calibrated Range: 0-25.0 % | Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. % EXPECTED ACTUAL ADJ.
i i cO2 METER DVM METER DVM METER DVM
T 0.00 | 00.0 | .000 | 00.) | .00l | J0.0| €0.0
212240 [49.6 | HIG 9.2 | 498 | 416 | 496
2 3 2195 |94 | .49 [ B5.1 | .B5]
L22 1749 | 249 |25.2 | .25d
5 1| 000 | 00.0 | 000 |00.0 | .000

19 AN




CO, Linear Regression Results:

Y=MX+B
Slope (M) = __* 6004139

Y Intercept (B) = 0400337}

Correlation Coefficient(r) = Q9949 (2
e=_9999%1Y

Z Z
' /

0.7

0.6

0.5

04

L
- .

0.1

oocd 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

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

HGH &5/ 2128 . 2123 - =050 - 4200
v 752 _ (30 . (2% - 080 - 320

I




Cco2

Jotul - F600

% DIFFERENCE

-1

-2

ZERO

@

I I I 1 L 1 I 1 1 1 1 1 1

RUN 1 RUN 3 RUN 4 RUN S5 RUN 6
04/29/03 05/01/03 05/05/03 05/06/03 05/07/03

PRE & POST AUDITS

% DIFFERENCE

-

-3

SPAN

@

1 1 1 1 1 ] 1 ] 1 1 1 | L

RUN 1 RUN 3 RUN 4 RUN 5 RUN 6
04/29/03 05/01/03 05/05/03 05/06/03 05/07/03

PRE & POST AUDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: Oz{ . 29 -0

Analyzer: Make: _ TELEDYNE _\RModel:
Calibration by:__ ) LA ol AT
Cal Gas Flow: _1.5 SCFH Q

320A SN: _ 37400

Measured by: Rotameter

pe._£9.92 Instrument ID;_PRINCO
Temp: 76 Instrument ID:_TR
Cylinders:
1. # OLILQ.JHC Z'H Concentration: OO0, 00 % 0,Cyl. Press.: EKO(Z PSI

Certified by: AI R LIOIAT DE Date: OZ'ZOOZ
2. # CJ “'3\5] Concentration: 'Zgo % O, Cyl. Press.: I(ﬂ% PSI

Certified by:_PH1 R LIGQULITDNE Date: 02-12-03

3. # CC 550,0,_'[_ Concentration: ZJ X0, % 0O, Cyl Prcss.:_]Q_U_PSI
Certified by: A (U] @J [ D, Date:_ 02 -1 LJr;OO

4 # (L-12173) Concentration:_ (0. 25 % 0, Cyl. Press.: 12S psr
Certified by: H‘Q_LJ_C\U/UBE Date: 05')3"03

Analyzer: Calibrated Range: 0-25.0 %. Output:_0-1.0 V.

Flow: _1.5 SCFH Measured by: Rotameter

Calibration Results

12.50)

Point |CYL. % EXPECTED ACTUAL ADJ.

# # 02 METER DVM METER DVM METER DVM
T1110.00 0.6 | o000 | oo o] .0o) | V0.0 | 000
2 12 [19.50 | 12.50| .50 | 1245|492 | 12.50] 200
3 (31010 | 210 | .44 | &|.10] B34S

T4 L425 | 25 ].250 | 20| .24%

5 17| o0 | 0.0 | 000 | 000 |.000




O, Linear Regression Results:

Y=MX+B

Slope (M) = — 0010094
Y Intercept (B) = ,04 001 LL
Correlation Coefficient(r) = 9994 9573
= _1 CI q qq cl ‘g
1

0.9

0.8

0.7

0.6

Z

0.5 2

0.4

0.3

0.2

0.1 /

ogld 2.5 5 15 10 125 15 175 20 22.5 25
EPA Span Value =@ of 25% O, = + 5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = £ A %

(" - B i

HIGH S
HIGH — Qys  _ 2lizs . 2000 - 125 =,.500
LOW . P _
VOLTS |2‘-}8 = (11200 a LO o) T Db(’) = & 200




02

Jotul - F600

% DIFFERENCE

2

3

ZERO|

g g L, "

L4

1 I 1 1 1 I 1 1 1 | 1 | 1

RUN 1 RUN 3 RUN 4 RUN 5 RUN 6
04/29/03 05/01/03 05/05/03 05/06/03  05/07/03

PRE & POST AUDITS

% DIFFERENCE

-1

3

SPAN

<

1 1 1 ] 1 I | 1 1 I | 1 I

RUN 1 RUN 3 RUN 4 RUN 5 RUN 6
04/29/03 05/01/03 05/05/03 05/06/03 05/07/03

PRE & POST AUDITS




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: O -29-03
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _ 408005
Calibration by: E U Ia b {".wf i
Cal Gas Flow: _1.5 SCFH - Measured by: Rotameter
pp_ 2997 Instrument ID:_ PRINCO
Temp: (/5 Instrument ID:_TR
Cylinders:
1. # 04‘277‘(1 Z'A Concentration: OD Q0 % CO Cyl. Press.: E'U:) PSI
Certified by:_ AR LIQU [DE. Date: 027 20-OZ.
2. # CL"BI 5\ Concentration: S OZ % CO Cyl. Press.: ,(OQ\S PSI
Certified by: pll R L QMJH:— Date: (1212 L5
3. # CQ,SSQOLL Concentration: g(oO % CO Cyl Press.:f700 PSI
Certified by MR U QLU DE Date: 02.-1}-00
(728
4, # el Q.r)f) \ Concentration:__| 9% %  CO Cyl. Press.: PSI
Certified by: AR LIQUIDE, Date: 02-(2-03
Analyzer:  Calibrated Range: 0-10.0 % Qutput:_0-1.0 V.

Flow: 1.5 SCFH

Measured by: Rotameter

Calibration Results

5= 5010

Point |CYL. % EXPECTED ACTUAL ADJ.
# # CcoO METER DVM METER DVM METER DVM
T 1] O0.00 | 00.0 | .0COO | 0.0 | .000|00.0 . 000
2 (2] 5,00 | 502 | 502 ] 49.4 Aaod | sp.2 | .50
513 2.60 | 36O | .20 | 5.9 | KA
a4l 9% | [ag | 198 | 195 | 195
5 1] 0.00 | 00.0 | .0OO| ©CO.O| ,000



CO Linear Regression Results:

Y=MX+B
Slope (M) = - 00l 091 C’
L 1o00Zs |

Y Intercept (B) =
Correlation Coefficient(r) = vq 4949 ?-q
9999 354

rﬁ: '8

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

oé;e’ 1 2 3 4 5 6 7 8 9

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

I\’IHSLI-;S -8Sq =3-5q - 8l(_00 -—-"_\O'O =—\|OO
]\Jf?)gTs 95 _ 195 . 198 - ".0306 =", 300

10
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RUN1 RUN3 RUN4 RUN5 RUNG
04/29/03 05/01/03 05/05/03 05/06/03 05/07/03
PRE & POST AUDITS

3

2 =
w [
(o]
=
o H_W
ui 0 — v
e
(=]
2|

2 -

_3 | 1 1 1 1 ] 1 | 1 | i 1 | 1 1

RUN 1 RUN 3 RUN 4 RUN 5 RUN 6
04/29/03 05/01/03 05/05/03 05/06/03 05/07/03

PRE & POST AUDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

OH--29 -03

Date:

Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _403019
Calibration by:__ /). A el AT
Cal Gas Flow: _1.5_SCFH O Measured by: Rotameter
pp.__ 29.92 Instrument ID;_ PRINCO _
Temp: ,75 Instrument ID:_TR
Cylinders:
1. # OHLQ'T?&@_ Q'H Concentration: OOCD % SO, Cyl. Press.: qoo PSI
Certified by: AR LAMIDE Date: (N-20-02-
2. # C/Q(PQJ SELL Concentration: {ZOIO % SO, Cyl. Press.: {OZS PSI

Certified by: p’ﬁ \ R Li MIULL Date:_O ’20! O

3. #_A\ LMO J‘Lq | Q_q Concentration: \ ’? 70 % SO, Cyl. Press.: IOD PSI
Certied by:_SCOTT SPEC AT (BASES ater 05715F]

4. # Pf I/MO 5% Concentration: 500 % SO, Cyl. Press.: %25 PSI
Certified by: r_%QDTf_ SPEQJ ALTY GHSESDate:LE*f 5-91

Output:_0-1.0 V.

Analyzer: Calibrated Range: 0-2500 PPM
Measured by: Rotameter

Flow: 1.5 SCFH

Calibration Results

5= 1250.20]

Point |CYL. PPM EXPECTED ACTUAL ADJ.
# # S02 METER DVM METER DVM METER DVM
T 1] 0.00 | 000 | .000 | 00.0 | ~009 | 00.0 | L1
21217900 | SLi | Sl | 5.l | 516 | S5l | -Sl6
313990 | 90% | . 708 | 11.0 | .70
T4 5o, | 2092 (202 | 1970 | 197
5117 000 | 0.0 | 000 | 00O 000




SO, Linear Regression Results:

Y=MX+B ;
Slope (M) = — 00l L2

Y Intercept (B)=__» 000 dQLO

Correlation Coefficient(r) = 99949350
= tqqqﬁ 1(.9 0

0.9

0.8

0.7
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0.4

0.3

0.2

0.1

0{‘,‘C 0 250 500 750 1000 1250 1500 1750 2000 2250

EPA Span Value = + 2.0% of 2500 PPM SO, = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = + ConcDiff = £ A%

) e
HOR 510 - 15.0.170.0 = 5.000 =200
v )q3 | 4415 . S0k - ~13.500 .= 540

2500
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Jotul - F600

|ZERO]
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GASES FOR RESEARCH AND DEVELOPMENT
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C/0 ED WADINGTON 500 WEAVER PARKRD '~

3730 N. PELLEGRINO DR. LONGMONT,CO 80601 " °- °

TUCSON, AZ 85749 e
NNALVTICAL INFORMATION

Scott Specialty Gases r

TP '_i : 4._4..14...’_.3

500 WEAVER PARK RD,LONGMONT,CO 80501 Phone; 303.4424700 r.,._ 303 ﬂwm. £l
- Sk

Customer Assay Laboratory o \ - Projoct No.: 0&-34135—001’;;4':
ENERGY & ENV MEASUREMENT " T w. PO, Nou: VEHBAL i :

SCOTT SPECIALTY GASES'I :

;. This certification was performed sccording to EPA Traceability Protocol For Assay & Certification of Gl“olu Gllibrl‘lloﬂ Surldlrdi} ke
Procedwe #G1; Septembar, 1993,

bmndu Niimber: ALM052285 Certification Date: 4/21/97
i Cylinder Preasure®®*: 1996 PSIG i
% CERTIFIED : ! _
" CHMPONENT CONCENTRATION ) ANALYTICAI. Accbmcv
SULFUR DIOXIDE * 506 PPM " . 4/-1% NIST Traceabls - ;.
NITROGEN - BALANGE o hT e oW

f{ 8b not umn cylinder pressure Is below 150 plg. - : R ’ ‘-

;. i ‘Analytical -ecurlcv In Inclusive of ususl known error sources which et least Include preclsion of the messurement mcllul. : L 7
+ 'Produot cortifiod aa+ /- 1% analytical securacy s directly tracesble to NIST stendarde, G gt ' v .a'.

" & 1iis Moldool has been certitied using correctad NIST SO2 standard values, per EPA guldance deted 7/24/98 snd will not uﬂmlm ﬂg Uaphbeted Protostlh, "

. f . .,

REFERENCE STANDARD

TYPE/BRM NO. EXPIRATION DATE CYLINDER NUMBER_ CONCENTRATION COHMNEHT
fiTam 18801 b 9/27/08 ALMOEBEOB 488,56 PPM . . - BO2N2 .
‘("k""' i : - S e M

IHBTnUMEN'f : N
LTNSTRUMEHTMODELISEHIALI LAST DATE CALIBRATED .
FTIR System/8220/AAB9400251 . 03/20/97
T ANALYZER READINGS '
if ""'“'.3“ St ] (Z=2ero Gas R=Reference Gas T =Test Gas
:" 'L o Flrut 'I'rild Analyals Second Triad Anelysls
;;. F;J'J A
% $ULFUR DIOXIDE * : _

Dito: 0414/,  Response Unk: PPM Dete: 04/21/97  Responsa Unit: PPM em-nluona-mau __;‘-I';_I'_‘rli!-\
£ 21e03849 5 Omrasnrz  Tresons 21203241  R1=480.20  T1wHO08A3 120999080 1 .-r“ b gl el e by
,r;.'-} Kaane. 70 g .;\_-ulm 12=008.89 A2=480.83 22=1.0080 T2=008.78 Cunstants: i .'-luﬂ.m e :
-5 | 130 1.8420 é@t'.,"!'i-ul.u " R3=4sn.e9 * | 23008340  T3=s0B74  RImass.e0 | e, ouwﬁ . '000,000000- . e
4, w s0b.8 pom Avp, Conventration: 8080 PPM




Vm(std) 1.500
mcf 1

Hg 30.08

DH 0.12
temp 68

mi BA ++ 190
Normality 0.0101

Tank I.D. # ALMO52285

S02 concentration analysis

05/14/02

528

71
72

72

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.600

510

504
502

510
|



CERTIFICATE of ANALYSIS

i AIR LIQUI DE 8832 DICE ROAD, SANTA FE SPRINGS, CALIFORNIA 90670 (562) 945-1383

EPA Protocol Gases

ISO - 90
<ERT
A

[i TNumber: Cyl. Pressure:* Lot Number: ) LE 7
| 62184 2000PSIG SFS34489 Namo| Fia cpnca__ntntton‘[’__ [
Assay Date: Expiration Date: Document Number: Sulfur Dloxlde 1260 ppm 1290 20 ppm
01/29/01 01/29/04 7638112 Nitrogen Balance Balance
stomer: P.0. Number: ftem Number: ks
] R LIQUIDE ) LOKKEE
| cCOMA, WA K '
+ Siifixiure 1s vaid only lo 150 pstg
' [fEPA Brotocol :
ctlon No. 2, 2.._Pf09¢duro.-s-1 Concentration - i _ eyl mple N
. i : e 1540 = 1l‘.'l ppm SuI{ur Dioxide Nilroge'n CC 62136 L99-029 12:‘02!01 GL
nnalyst:
Agerovad hv'
Sulfur Dloxide -
GAS ANALYZER EMPLOYED .
inufacturer: Horiba
Model Number: CMA-331A
Serial Number: 56674503 i
)R Last Calibrated:.  01/12/01 |
alﬂical Principle: NDIR
ANALYSIS SUMMARY
01722001 01122101 0112201 Sulfur Dioxide 01120101 01720001 01729101 gu"ur Dioxide
‘Triad1  Triad2  Triad3 _Units - ! Triad4 ' Triad § T@ 8 Unils
Zero 0 0 0 Vde .Zero 0 0 0
Reference 153 163 163 o Vde i Referanca 153 153 153
. Candidale 127 128 128 - - Vdce - = Gandidate 128 128 128
' Result 1278 1288 1288  ppm. © ' ‘Resutt 1288 1288 1288
Evaluation ' VALID - VALID VALID: T  Evaluation  VALID -~ VALID | VALID- "
£ 1285 ppm L 1
T S ———
|
]
. Analyst: =
n s Unaavbras .

e



| Scott Specialty Gases

6500 WEAVER PARK RD,LONGMONT,CO 80501

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Phons; 303-442-4700 |

Fax; 303-772-7673

Customer
ENERGY & ENV MEASUREMENT

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

ANALYTICAL INFORMATION

Assay Laboratory

SCOTT SPECIALTY GASES

500 WEAVER PARK RD
LONGMONT,CO 80501

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

This certification was performad according to EPA Traceabllity Protocol For Assay & Certiflcation of Gaseous Callbration Standards;

Procedure #G1; September, 1993,
Cylinder Number: ALMO049127
Cylinder Prasaure®*®®; 1860 PSIG

COMPONENT
SULFUR DIOXIDE *®
NITROGEN

®eo Do not use whaen cylinder pressure s balow 160 psig.

Cartification Date:

CERTIFIED
CONCENTRATION
1,770 PPM
BALANCE

4/21/97

Exp. Date:  4/21/2000

i

ANALYTICAL ACCURACY®®
+/- 1% NIST TRACEABLE

2% Analytical accuracy s Inclusive of ususl known error sources which at least Include precision of the measurement processes.

Product certifiad #s+/- 1% analyticsl accuracy Is directly traceable to NIST standerds.
 This Protocol hes bean certified using corrected NIST SO2 standard values, per EPA guidance deted 7/24/98 and will not correlate with uncorrected Protacols.

REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT_
NTRM-R-1696 7/03/98 ALMO057797 3131, PPM SULFUR DIOXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR Byatem/8220/AABB400261 03/20/97 Bcott Enhanaed PTIA
ANALYZER READINGS |
(Z=Zero Gas R =Reference Gas T=Test Gas r = Correlation Coefficient)
First Triad Anslyels Second Triad Analysis Calibration Curve
SULFUR DIOXIDE *®
Date: 04/14/87  Response Unil: PPM Date: 04/21/97  Response Unit: PPM Concentretions A ¢ Bn + Cu2 + Drd + End
21=0,7210 R1=3127.7 T1=1767.1 21=0.4020 R1=3125.8 T1=1770.2 1=0.988980 1098
A2=3131.7 2224.0770 T2=1768.1 A2=3132.3 22=0.6840 T221769.3 Conatents: A=0,00000
2324.6770 = TI=1708.1 A3=3133.7 Z1=4.9410 Ti=1770.9 A3=3134.9 8= 1.00000 €=0.00000
Avy. Conotmtretion; 1788, PPM Avg, Concentratlon: 1770. PPM D=0.00000 £=0.00000

. Bpeclel Notes:

g B L

ANALYST: }m M

DEVON VONFELDT
i "



Vm(std) 1.500
mcf 1

Hg 30.08

DH 0.12
temp 69

mi BA ++ 62 1
Normality 0.0101

Tank I.D. # ALMO49127

S02 concentration analysis

529

05/14/02

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500

1778

1773
1761

1778



Gerlificale of Analysis

ANALYTICAL CONTROL LABORATORY ANALYSIS

C -

Catalog No.: A=929 January 13, 1997
Lot No.: 972630

This is to certify that this lot was tested and found to comply
with the specifications for this product. The following are the

actual analytical results obtained:

TESTS ACTUAL ANALYSIS
Aldehyde 0.0005%
Assay 99.6%
Color 5 APHA
Density (g/mL) at 25°C 0.7851
Clear, Colorless Liquid

Description
Fluorescence Background

Not More Than 1 PPB
(as Quinine Sulfate) . -

Identification pPass Test
Isopropyl Alcohol 0.01%
Methanol 0.03%
Optical Absorbance at 350nm 0.001

at 340nm 0.05

at 330nm 0.69

Pesticide Residue Analysis Not More Than 10 ng/L

(as Heptachlor Epoxide)

Refractive Index at 25°C 1.3560
Residue after Evaporation 0.3 PPM
Pass Test

Solubility in Water
substances Reducing Permanganate Pass Test

Titratable Acid 0.0003 Meq/qg.
Titratable Base 0.0001 Meq/g

Water (H.,0) 0.4% | )
Robert Dowd

Q.C. Laboratory Manager

Approved By:

Fair Lawn, N.J. 07410

@ Fisher Shismies! Fnsion

Scientific (201) 796-7100
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Appendix A

EXAMPLE CALIBRATION/DATA FLOW

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

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

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

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

loading/dscf is calculated in equation 4.
Some data sheet specific information is listed below on a page by page basis.

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

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

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the

correction equations or tables supplied by the moisture meter manufacturer. (These are

standard, known corrections.)
P 1l The moisture meter readings are corrected as discussed above,



P. 12 The gas concentrations shown for each gas monitored (COy, 0y, CO and SO,) are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The SO concentration is determined
using the manufacturer's calibration curve and the current calibration curve.

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

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

printouts:

Dry Gas Volume (standard):

Ve *¥17.65* mof * Pmiﬂ-]
13.6

Vmstd) = T
m

Volume of Water:

Vulua) =(0.04707)m! H20)

Moisture Content:

Vw
Bws=| ——— [*100
(Vw+Vm(ﬂd))

Dry Burn Rate:

s wm-(th*%Hzo)]*gg
2.2046 6



Carbon Balance (Ny):

_ KsNc
Nt =
(YCO:+YCO+ YHC)
Stack Flow Rate (Qgq):
Qs = KaNBr
Particulate Concentration (Cy):
M
Cs = —
Vm(std)
Particulate Emission Rate (E):
E = Cstd
Proportional Rate Variation (Pr):
S. * V .
Pr=| — 2o T laj0p
10" [Si* Viics ]
Where:
Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cs = Concentration of particulate matter in stack gas, dry basis, corrected to
standard conditions, g/dscm (g/dscf).
E= Particulate Emission Rate, g/hr.
AH = Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).
K= 1.0 1b/Ib (English)

1000 g/kg (metric)

K4 = 002406 dsm>/g-mole(metric)
384.8 dscf/Ib-mole (English)



Tm =
Tstd =
Vm =

Vm(std) =

Vw(std) =

th=

Yco=

Ycoz2 =

Yuc=

13.6=

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor.

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

Percent of proportional sampling rate.

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

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

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

Absolute average DGM temperature (see Figure 5-2), °K (°R).
Standard absolute temperature, 293°K (528°R).
Volume of gas sample as measured by dry gas meter, dem (dcf).

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

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

Wet wood weight.

Dry gas meter calibration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of CO (dry).
Assumed mole fraction of HC (dry);
=(0.0088 for catalytic woodheaters

=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters

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

Conversion to percent.



MS5H PARTICULATE SAMPLING TRAIN

L Probe
3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer.

2 Filter Holder
A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.

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

4, Front Half Filter Heater
A box containing a fan for air circulation and a cone heater. The temperature in the box is
monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F.

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

6. Filter (Back Half) Holder
Same as front half 3" or 4" filter.

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

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



APPENDIX | R . i Gt b
: & o .t

!
i
i
H
/
K
i
i
|
|
!
!
4

} :
M b
: :

y _ m . i m
wi b i R
P P “ : ; ;
. g i ___. m

“ 1# | _ i
b B
; ] il S|
) ] s I i
_ _ 3o

) ! w ' .. i

i o _ i gt Al b __ _*

: : SR

: : SR
m B3
i | 1 N
i m
_ !
_ H
! |
| !
y L]
" “
m i
_ n_
"

i



Appendix B

SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

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

LoKee Testing Laboratory uses EPA M5H for the particulate sampling procedure and collects the
required data so that efficiency of a unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

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

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port

is sealed with high temperature silicone sealant.

3. Liquid Seal
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made

of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.

4, Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the

stove. The upper half of the seal and the insulated flue pipe are hung from wooden supports.
5. Platform Scale
Platform (30" X 30" deck)
Manufacturer: Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 1b.



Capacity:
Resolution:
Accuracy:

Fuel Balance Scale

1000 Ib.
10.1 Ib.
40.1%

LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area

LoKee stores the fuel in a humidity and temperature regulated room.

Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.

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

Accuracy:

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

+0.1% moisture
6-11%, 11-25%, 25-80%

Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point +2.0%

Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. - The unit is also checked with a

calibration block.
Electrode and Pin Type: 26-E probe and #496 insulated pins
The backup moisture meter:
Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: +0.1% moisture
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

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



10.

11.

13.

Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determ ination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature

using the correction tables for each parameter supplied by the manufacturer.

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

calibration is checked prior to use.

The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58
°F to 1999 °F (type K) and an accuracy of +0.9 °C, which can be read at £0.1 °F. EEMC reads
and rounds to 1.0 °F. The single channel readout is interfaced with a manually operated selector
switch that allows 24 channels to be monitored with the same readout. The thermocouples are

attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperature are sealed at the point of entry with sealant.

Draft Gauge
Manufacturer: Dwyer
Model:
Type: Inclined Water Manometer
Range: 0-0.25" water
Resolution: 0.001" water
Accuracy: +0.001" water (readability)
Anemometer
Manufacturer: Dwyer
Model: 480 Vaneometer/SN S 222 D
Range: 0-400 FPM
Accuracy: +5% of full scale from 0-1 FPM
Humidity Gauge
Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: ELSE
Accuracy: +1 °F
Barometer
Manufacturer: Princo Instruments, Inc.
Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: +0.01" when calibrated and installed as per the

manufacturer's written operating instructions.

Equation 6.3.1a of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves" and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during

the test.
In order to successfully maintain the correct sampling ratio, the following data is recorded on

Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SOy injection rotameter (Tr), pressure
(inches HyO) at the SO injection rotameter (Pr), SOy injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO,), sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.
CEM MONITORS

1 Calibration Gases
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations

purchased coincide with ranges specified in 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 MSH train. It contains the

following components:

SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" MSH filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA M5H filters.

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

gases being routed to an exhaust.

CO Analyzer
Horiba PIR 2000/SN 408005

Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated

range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification

given for linearity is £1.0%.

CO, Analyzer
Horiba PIR 2000/SN 407069

The CO, analyzer is also a NDIR and is operated in exactly the same manner as the CO
analyzer. The range of the CO; analyzer is 0-25.0% CO;,.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation, Checks and Audit Procedures
1. Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

2. Remove the filter holder from the sample box and change the filter.

3. Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 ml of water.

4.  Remove the second filter holder from the train and change the filter.

5. Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel.

6.  Turn on the pump and perform a leak check on the entire train. This is done by placing

the exhaust line in water. A successful leak check is accomplished when no bubbles are

detected.
7. Slowly release the plug from the probe to prevent any buck flushing,

8.  Turn off the pump.



10.

12.
13.
14,
15.
16.
17.
18.

19.

20.
21.
22.
23.
24,

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

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

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.
Record the zero gas readings of the DVM on Data Sheets #15.

Turn off the zero gas at the cylinder.

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

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

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

Insert the probe in the stack.

Close the bypass valve on the pumps.
Approximately 15-20 minutes before the actual start of the test, turn on the pump and

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

Operation During Testing

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.

Make any necessary adjustments.

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

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).
b. Record the combustion gas (CO,, Oy and CO) analyzer data and the SOy

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

Post Test Checks and Audit Procedures

1.

woa W N

Remove the probe from the stack. (Be careful when handling the probe as it can be

quite hot.)

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing,

Turn off the pump.
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11
12.
13.
14,

15.

16.
17,

Open the bypass valve on the pump.

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

Turn on the zero gas and adjust the flow rate through each analyzer to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained
from each analyzer.

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

Turn off the zero gas at the cylinder.

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

Connect the zero/span gas delivery line to the span gas source for each analyzer.

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

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

Turn off the span gas at the cylinder.

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

Determination of the Combustion Gas Train's Response Time

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.

G Calibrate the CO analyzer,

d. Insert the probe for the combustion gas analyzer train in the stack.

€. Sample flue gas until a stable reading is obtained.

f. Remove the probe from the stack, note the exact CO concentration as measured

on the DVM and start a stop watch at the exact time of removal.

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

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's output equals zero (0.000 v).

i Repeat steps d-h 2 or 3 times to verify results.



E.

Zero % Difference =

Span Act % Difference =

Calibration and Audit Procedures for the Combustion Gas Analyzers
1, Calibrate by presenting zero and span gases to each analyzer at the probe and through

the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on

the appropriate calibration forms.
2 Immediately prior to and after each test run, present the zero and span gases to the

analyzers through the entire sampling train as is discussed in section C. Record each

analyzer's response on Data Sheets #15.
3. Calculate the + concentration difference and the actual percent difference as follows

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

upon the actual gas concentrations involved.
+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) %100
Full Scale Value (% or ppm)

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

Then refer to Section 4.2 and 4.3 (MSH) to determine whether the audits are acceptable or not.

TRACER GAS (SO,) EQUIPMENT

SO Injection Probe

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

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

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

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



10.

11

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

EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.
Sample Probe
3/8" SS tubing inserted at 13.5 0.5 feet above the platform scale. No obstructions are in the
stack between the injection and sample probes.
Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube
furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F £25 °F.
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
SO, Analyzer
Horiba, PIR 2000/SN 403019
Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SO at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A.

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

Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe

Immediately Prior To Running A Test Or Conducting A Leak Check.
2. Turn on the tube furnace in order to insure that the unit is at the correct operating

temperature (1425 °F) at the start of the test.
2 Remove all water and clean the impingers.
4, Change the filter.



3. Turn on the pump.

6. Perform a leak check on the entire tracer gas train. This is done by placing the SOy
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

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

8. Turn off the pump.

9. Bypass the pump.

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

1. 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 SOy analyzer is 1.5 SCFH.

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

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

14, Turn off zero gas at the cylinder.

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

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

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

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

19. Turn off the span gas at the cylinder.

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

21. Insert the probe in the stack.

22, Close the bypass on the pump.

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

Operation

Is 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 SOy,

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

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

so that it remains at 1.5 SCFH,



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

At the start of the test and every 5 minutes thereafter, record the SO analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SOy injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.

© N e AW N

10.
11.
12,
13,
14,

15.

16.
17.

Remove the probe from the stack. (Be careful when removing the probe from the stack
as it can be quite hot.)

Plug the end of the probe.

Perform a leak check.

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

Turn off the pump.

Bypass the pump.

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

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

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO analyzer's DVM output on Data Sheet #15.
Turn off zero gas at the cylinder.

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

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

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

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

Turn off the span gas at the cylinder.

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

Determination of Tracer Gas Train's Response Time

1.
2,
3.

Zero and calibrate the SO, analyzer.
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and 50, concentrations in the

ranges normally encountered during wood stove testing.
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8.
Calibration and Audit Procedures for the Tracer Gas (SO,) Analyzer
I

Sample flue gas with SO, concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn
so that the SO concentrations are as stable as possible.

Remove the probe from the stack, noting the exact SO concentration as measured by
the DVM and starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO, levels begin to decline.

Continue observing the stop watch and DVM. Record the time when the SO analyzer's

output equals zero (0.000 v.).
Repeat steps 3-7 two or three times to verify results.

Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.
Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

Calculate the + concentration differences and actual percent difference as follows using

values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

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

Zero % Difference =

Span Act % Difference =

Act Conc (% or ppm) - Std Conc (% or ppm) , 100
Full Scale Value (% or ppm)

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

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS
A. Operate the thermocouple readout selector switch and record the temperature for each

thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #'s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

A.

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotten
areas.

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap seams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be

taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A.

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to

5-inches in length.
Take a moisture reading from the top, bottom and side of the piece. Record readings on Data

Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the piece on a balance.
Take measurements of width, depth and length at the four corners with a micrometer. Determine

the volume of the piece. (Length x width x depth = Volume in cubic centimeters)
Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,

Reweigh the piece on the balance.
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G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - dried weight, o,
wet weight
H. Calculate the density.
Pensing (g fee) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 1b. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 1b. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.
Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

J. As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hour
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13.

If necessary, sometime during the last 15 minutes before the start of the test, open the door and
brake up all large pieces and then rake and level the pretest fuel in the stove. At this time, level
the coal bed as necessary to accommodate loading the fuel charge into the stove. Close the door.
Total time door can be open during the last 15 minutes is 1 minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel charge, load the test
fuel. Take a photograph of the fuel load in the stove immediately after loading the fuel. Leave the
door open as per the manufacturer's instruction, but no longer than 5 minutes.

Document all stove operating data from ignition through loading and test start up on Data Sheet
#9.
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