TEST REPORT

SCOPE: EMISSIONS AND OUTPUT
FUEL: EPA TEST FUEL (CRIBS)
TEST STANDARD: EPA

MODEL: DECO WOOD STOVE

Notice to reader: Our Deco wood stove was tested as part of
our S-27X Series firebox. Therefore, the S-27X Series is
referenced throughout the attached test report.
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8
™
PT

=
L

-

-

——

iv

L)

T

i;;];ﬂi“;

]




_—

L

[——

]

)

i

=

wWale=prermid
Rev 1/99

- REPORT CERTIFICATION

The sampling and analysis for the woodstove desoribed in this report v
carrisd out under my direction and supervision. I  have also raviewsd .
of the +esting data and esults found in this test rerort and her:s
certify that the test report is authentic and acourats,

Date
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MSE INDIVIDUAL TEST RUN PAGE INDEX

The Data Sheets in the Individual Test Runs'

Are Organized in the Following Segquence

Computex Printouts

Table 1 Field Data - Sampling Interval Data
Table 2 Field Data

mable 3 Field Data Averages

Table 4 Calculations .

Table

5 Proportional Rate Variation

Raw Daté.Sheets

Data
DPata
Data
Data

Data

Data
Data
Data

.Data

Data
Data
Data
Data
Data
Data
Data

Data

Sheet #1 Computer Input Data
Sheet #2 Meterbox Data Sheets
Sheet $3 Moisture Catch Sheet
Sheet #4 Scale Sheets
$4-1 Initial Filter Weights
$4-2 Initial Beaker Weights
$§4-3 Constant Weights
$4-4 Scale QA Checks.
Sheet §5 Particulate Catch Processing Sheet
$§5-1 Front Half Catch
§5-2 Back Half Catch
$5-3 Blank Catch
Sheet 3$6 Net Particulate Catch Calc Sheet
Sheet $7 Particulate Calec Sheet ’
Sheet $8 Miscellaneous Test Data
Sheet $9 Stove Operating Data
Sheet #9A Stove Operating ‘Data
Sheet $10 Fuel Moisture
Sheet #11 Wood Density
Sheet #12 Burn Rate and Flue Gas Data
Sheet $#13 Pre Burn Data

Sheet $#14 Temperature Data

Sheet $15 Pre and Post Test Zero/Span Audits
#15-1 CO3 :
$15-2 Q3
$15-3 CO
$15-4 S03

Sheet $16 Quality Checks

No. of Pages
1
variable
1 .

variable
.variable
variable
variable
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variable
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1
variable
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TEST SERIES INFORMATION

Unit name and model number: 8-27X Series

Type: Cat _ Non-cat XX Pellet
Manufacturer: HAUGH'S PRODUCTS
Address: 10 ATLAS COURT
BRAMPTON, ONTARICQ, CANADA L6T 5C1
Contact: TOM DAVEY
RBERNIE CAPSTICK
Phone #: 416-792-8000
Observers: NONE
Date Recvd: 4/10/92 Aged: 4/20/92 Tested: 5/13-19/92

Tested by:

EEMC using EPA Methods 28 and 5H

Test Location: 1315 S. Central, Unit C, Kent, WA 98032
Test Site Elevation: 42 feet :

EEMC Field Team:

Supervisor:

' Bill Nowak

Other Members: Tim Kelly

Jerry Stoddard
Darla Kingman

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

the EPA.
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STOVE STORAGE INFORMATION

The tested unit was returned to the manufacturer via commen
carrier, and is being stored and held in custody by the
manufacturer, unless otherwise noted.

A. Temporary storage at EEMC until certification is granted
A single strap of steel banding is placed around the stove,

crossing the door horizontally, and making it impossible ta open
the door on the unit. If it is necessary to break the banding to
check some internal dimension or component, the banding is
immediately replaced after work on the unit has been completed.

B. Permanent storage after certification has been granted

The following measures are taken to seal the unit against
tampering: Steel banding is placed around the stove in a manner
which prevents the stove from being opened. At least two lengths
cross at right angles. An EEMC address label is placed over each
cressing point, and is taped to the stove with 2" clear packing
tape. These labels have the name of the stove written on them.

C. The stored unit is identified as follows:

In addition to the EEMC labels mentioned above, warning labels
are affixed to the sides and top of the unit clearly identifying
it as a test stove being stored pursuant to 40 CFR Part 0. These
labels alsc have the name of the stove written on them. A sample
label follaows below.

WARNING

SEALED EPA TEST STOVE

DO NOT TAMPER WITH THE SEALS AND PACKAGING ON THIS STOVE

TO DO SO WILL VOID THE CERTIFICATION ON _THIS STOVE

UNIT NAME
S—27X SERIES
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Laborataryﬁqud-Héater Information

Stove Manufacturer: HAUGBHS FRODUCTS
Model Identitication: 5-27% SERIES
Btéve Typelr 1l=cat,

2=noncat, 3=pellat: 2

Laboratory Name: EEMC

Laboratery Contact: Bill Nowak

“Tes

Telephone no.: 206-859-B318

Test Dates: S5/13-1%/72

t Methods Used
Method 28/0ther:
Sampling Method: S
Burn Emission Heat Wid Avg
Rur Rate Fate Cutput {g/hi")
et . {ka/hr ) (g/twv) - (Btu/hv} .4
L 3 0.86 3.07 10370 |
p 2 1.03 b.l4 12420 S12034
VAT 1.39 5.34 15676 _ Door
|+ i 2.43 : 2.78 . 29301 S
= 1.1 4,21 fan confirmation run
= i.e2 . 5.0% deoor confirmaticon run
: ) 2120323 Door
7 1.07 6.538 door confirmation vun

12032 Door
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Date A fA0/92 '

Technicians_Kx«J 7% & T3 -
Page / of _/

WSTS-Form3
CATALYTIC COMBUSTOR AGING DATA
OR
STOVE AGING DATA
WOODSTOVE TEST DATA SHEET #25
rcs B 7
Firebox | Secondary| Fost In
¥ Hr. # | Date | Time Temp Burn Temp| Cat Cat Comments
| [ b/l osed | 930 Ckd” sTRETZY D760
. 0? oo | 167 908~ , QpR__Fucts
3 1690 | J/23 (D95~
- ed Hoo | qy< | €49 | AlD_Fect
< oo | pdl | 3
2 13ca| |8 &6
i 7 ool 439 | by ADD Fusi.
| g = /975
a 2 162o | B 2=
/O 7ool 7946 | @73
-
%m-{i>
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o CLIENT : HAUGHS PRODUCTS TEST No. : ' 3
! MODEL: S5-27X . DATE: 5/14/92
AR AR A AR IR R AREARARAEAET AR AR AL AR A LR AL AR TR ARk hrhhkrhkRAdhkRhdhhkdhi ki
! 1 TIME METER DELTA METER PERCENT PERCENT S02
N READING H TEMP. co co2 COCENTR.
) (MIN.) (C F) (IN. H20) (DEG. F) ( %) ( %) PPM
M 0 529.200 0.150 82 0.77 3.00 575
j 5 530.700 0.310 82 0.65 3.70 400
10 532.903 0.120 83 0.63 2.00 . 650
™ 15 534.264 0.130 84 0.55 3.00 625
B 20 535.686 0.120 . 85 0.67 3.10 650
- 25 537.057 0.150 85 0.72 5.60 575
- 30 538.608 0.160 86 0.59 6.00 550
i 35 540.235 0.160 87 0.72 6.10 550
) 40 541.868 0.180 88 0.44 7.40 525
45 543.584 0.220 88 0.37 6.00 475
7 50 545.481 0.220 89 0.31 7.80 475
B 55 547.385 0.240 89 0.24 9.60 450
60 549.394 0.240 80 0.15 10.10 450
— 65 551.413 0.220 90 0.23 10.00 475
gi 70 553.325 0.220 91 0.26 10.40 475
L. 75  555.244 0.240 91 0.23 10.60 450
80 557.269 0.240 91 0.29 10.80 450
~ ) 85 559.295 0.240 92 0.28 9.80 450
—1 e 90 561.328 0.210 92 0.33 9.50 475
95 563.254 0.210 92 0.29 9.80 475
- 100 565.180 0.210 93 0.28 8.80 475
! 105 567.113 0.190 93 0.37 - 8.00 500
110 568.950 0.170 93 0.43 7.60 525
115 570.699 0.190 93 0.47 7.50 500
- 120 572.536 0.170 93 . 0.62 7.20 525
| 125 574.287 0.160 93 1.25 5.60 550 .
130 575.959 0.130 93 1.70 4.80 600
135 577.492 0.130 93 1.86 4.60 600
o 140 579.025 0.130 93 1.87 4.40 600
J 145 580.558 0.130 93 1.81 4.10 600
150 582.091 0.120 93 1.86 3.90 625 -
5 155 583.563 0.120 93 1.83 3.80 625
¥ 160 585.035 0.120 93 1.77 3.60 625
= 165 586.507 0.120 93 1.72 3.50 625
170  587.979 0.120 93 1.60 3.20 625
™ 175 589.450 0.120 93 1.58 3.10 . 625
'} 180 590.922 0.110 93 1.51 2.80 650
185 592.337 0.110 93 1.49 2.70 650
— 190 593.753 0.110 93 1.57 2.70 650
| 195 595,168 0.100 93 1.59 2.70 675
) 200 596.531 0.100 92 1.63 2.70 675
205 597.889 0.100 93 1.70 2.70 700
- 210 599.203 0.100 92 1.69 2.70 700
B ® 215  600.512 0.100 92 1.78 2.70 700
SR 220 601.822 0.100 93 1.33 3.50 700

225 603.136 0.100 - 92 1.28 4.20 700




- 230

235
240
245

250 .

255
260

265

270

275

280

285'

604.445

605.755

607.064
608.374
609.683
610.993
612.302

613.612-

614.921
6$16.231
617.540

0.100

0.100

0.100

0.100

0.100

0.100.
0.100
0.100
0.100
0.100
0.100 -

1.27
1.39
1.29

1.32°

1.39
1.50
1.55
1.47
1.47

1.55
1.61

4.10

3.90
4.00
3.90
3.80

3.70
3.50.

3.50

3.30 -

3.10
3.00

700

700

700
700
700
700
700
700
700
700.
700
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o ' TABLE 2 ==--m- FIELD DATA
o | - -

' CLIENT : HAUGHS PRODUCTS- ' - TEST No. : 3
M _ : ' '
L MODEL: S-27X : DATE: 5/14/92
********************************************************‘k*******
a METER CAL. o Wt. WOOD
. FACTOR (Y) ------- 1.066  BURNED(LB):i=m===nn 10.7  Lbs
_ _ _
;j- BAROMETRIC : WET, FUEL |
- PRESS. (Pb) —=m=w== 30.01 in Hg MOISTURE % i-—mm=—mm 17.752 %
“ LEAK RATE . Wt. PART. |
L POST (Lp) =------- 0.002 cfm’  COLLECTED :-=---—- 0.686 g
. WATER .~ METER
L VOL. (Vlg) -—-—--- 134.3 Ml VOLUME Vm :==-~---- 88.34 - mcf
. TEST - ﬂ " HC MOLE |
,}  TIME (MIN) ------- 280 min FRACTION  -—--~=- - 0.0132

I

i;ﬂ

(N

i;J

e 2
. ,;)

L)
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TABLE 3 =---- FIELD DATA AVERAGES
" CLIENT : HAUGHS PRODUCTS TEST No. : 3
MODEL: S-27X . DATE: 5/14/92
R T R g g R g S PR T T P T I T PR T S TS T3 T ST LS R T b LA bt
AVG DELTA |
- S — 0.15 in H20  AVG PRCNT |
co ———— 1.07
AVG METER .
TEMP. Tm  ~——=-===- 91 deg F AVG PRCNT
C02 —memm-- 5.21
AVG PPM

S0z, P - 595 PPM
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TABLE 4 ---—— CALCULATIONS
CLIENT : HAUGHS PRODUCTS ' TEST No. :
MODEL: S-27X : DATE:
***********************************************************************_**** .
STD SAMPLE STACK GAS
VoL, Vm(std) --—=---- 90.57 dscf FLOW Qsd = -——w=—-
VOL. WATER PARTICULATE
VAPOR Vw(std) ----- 6.322 scf CONCTRT. C § -=~——-—
PRCNT PARTC.EMISS. '
MSTR BWs  —====-- 6.52 % RATE E = ====---
BURN MOLES OF GAS :
RATE BR  ~=---- ~--  0.86 Kg/Hr PER Lb WOOD Nt ----
CO EMISSION _ PART.EMISS.
~ RATE- | mm———— 145.43 g/Hr . RATE —————
o & :
169.89 g/Kgdry

fuel

3

5/14/92

404.988 dscf/Hr

&
6.75 dscf/min

0.0076 - g/dscf

3.07 g/Hr

. 0.56 Lb-mole/Lb

3.58 g/Kgdry
: fuel




/wj | TABLE 5 ----- . PROPORTIONAL RATE VARIATION
- HAUGHS PRODUCTS TEST No. : 3
5 S-27X - DATE: 5/14/92
*******_*******************************************************_*******
~ TIME PPM'  PROPRTN. PROPRTN
i INTEVAL * RATE VAR. RATE VAR.
o s S vm PR AVERAGE
- 5 898.9 96 1.00
- 10 917.9 98
15 919.3 98
20 921.9 99
’7 25 923.5 99
30 923.4 99
35 924.9 99
g 40 926.6 99
) 45 928.7 99
50 928.1 99
- 55 930.7 100
o 60 929.5 99
5 65 933.3 100
70 932.0 100
~ 75 934.6 100
| 80 934.3 100
85 934.0 100
~ 20 936.3 100
5 95 936.3 100
L 100 935.4 100
105 938.0 100
w? 110 938.3 100
| 115 937.9 100
120 938.3 100
125 939.0 100
"] 130 939.3 100
) 135 939.5 101
140 939.5 101
~ 145 939.5 101
| 150 939.5 101
155 939.6 101
160 939.6 101
~ 165 939.6 101 )
@ 170 939.6 101
175 939.0 100
- 180 939.6 - 101
4 185 939.4 100
- 190 940.0. 101
195 939.4 100
3 200 1 940.5 101
i 205 937.0 100
' 210 940.2 - 101
215 937.5 100
220 937.4 100
225 - 940.2 101

230 - . 937.5 100
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: WPUTE INPUT D TA GDDBTDVE DATA B8HEET #1
Client a

Client Address [0 g‘f'/dJ_QHl"f R

L] -

Project No. Model No Sﬂﬂx
Run Nao. .3 Date of Test S’//y Est Grams/Hr
Stove Type: Cat Non Cat x Pellet

| Bramp Ton _ Onturw, Corada LT scl
Client Phone HZ(Q 222 _&M_

Data To Be Submitted To: Oregon__X  Colorado_ EPA_X

Burn Category: Low (<0.8 Kg/Hr)____ _ Med (1.26 - 1.90 Kg/Hry__ |

Med Low (0.8 - 1.25 Kg/Hr) Max (>1.9 Kg/Hr)
Fuel % Moisture (dry) (9‘//358% “{wet)

AN
(00.00) (Data Sheat #10) -
Stack Static Pressure "'/Q% "Hz0

{0.000) (Data Shest #12) -

Barometric Pressure 3)00( "Hg
(00.00) (Data Sheet #2)

Temperature (Average Room) Combustion Air 09 oF
(00) (Data Sheet #14)

Flue Gas Hnisture (L§§€, / ' : %

(00.000) (Data Sheet #7)
| 1.5~

Ambient Moisture
(0.00) (Data Sheet #8)

Stove Weight 231 -~ 1bs

(000) (Data Sheet #8)

Stove Temperature Change _qs - oF
(000} (Data Sheet #14)

Particulate Emission / //éq gr/dscf , -~
(0.0000) (Data Sheet #7) ’ . . '

Fuel Higher Heating Value (dry) —__BTU/1b
(0000) (CTXE Sheet)

Fuael Type: Wood: K Pellets: /

Total Fuel Consumed During Burn lO&’] lbs 2~
(00.0) (DPata Sheet #8)

Total Particulate Catch :4@0 / g +

(0.0000) (Data Sheet . #6&)

H20 Captured 15q3 / g

 (00.0) (Data Shest #3)

Dry Gas Meter Volume 540 ' CF 2~

(00.000) (Data Sheet #2)

vy \\\

v

R

Dr‘y Gas Meter' Y Factar: ‘/J--j Qé‘ Post Test Leak Rate _m__LCFM_ vd _
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Meter Box Data Sheet Page # 2 | Page __j_.___ of _~2

Meter Box ___,’_ZZ:_J___ Y Factor _/L.Q.é_é__. Unit: /@0&/?"5 S o 7X
-/{ N Run: _,__\'_3___ Date: S‘//C//?Z.

Leak Checks: T ':- g f_gc%%: g;::: Operator(s): gk) TS‘S
i g |

Inject SDE @ 100 cc/min Nozzle: Probe @ 3/8 " ad

Initial Valume: /1@0 .

ROTO PRESS: _ /10 ___|Sampling Ratia : __9¢C _ ¢ 1 |BARODMETER: 30,057
SEEEEAEEE R
oof 15" |99 oo Lodl ] 15 | 888505 |
os| L0 530,700 26| 31 | &5 Ao 7515
1] 51535903 2249 | 4 183 a9 75 IS
ts| 20 (534464 sxd| 132 &Y (a5 176 1O
20| - 451535, 4LE0)] <2781 18 & 6ol 76 1O
= )530.057 Cood | 5 |05 BB (o
30| 4515338 6349 G % &0 | 77 1%
35| L Fjoh3s L3S Lle |E0) 1552 77110
40| B/l E6S o3| A8 |83 8457 718 |10
35| |DoO|sd3 58 7333 A9 |88 V5] 78 lo
so|  S1ads.g) (7333 | 88 (% AN 75 |15
ss| 0] s¢47.285 L) , ) 08 LS

roTo PRESS: ___, 10 _|TOTALS ¢119.000) 94@/@9@‘ BAROMETER: IGO0 3.
NS EET 1755 | 24 A 7815 |
85| bl 551d(3 2398 | . 98 Oo 475178 148 |
70} 51553395 738 | obb 9] s |78 115 ]
78| Z0|5554d 1735 A 14 ol 98 s |
80| |55 2.735] 2 191 ¥ | 78 115
85 [—f() &H.54 S @9&"-1"/ g9 |AD79 115
%] 45140130 2314 | H) |98 W19 15|
95|  Ol<L34 2230011 A 198 4B 80 LS
100| 55| %5120 7899 A |93 |5l o/ (s
108| | 2007 (3 64921 (9 193 20181 |15
0]  SI8950 A3 | A7) 193 188515/ /s
us|  10|570.699 ,gr% A9 193 1mzol8] ol

ToTALs 4| 2), N INMD-525 T |0 Y [mex vace =

TOTAL CU FT ToTALS: | |((4%0] Y14 ~TOPGTav BP: _________

L0.08
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Meter Box Data Sheet Page # 2 Page ___a\_____ _5____
Meter Box __:_L_/,__S____ ¥ Factor _’_’_%_é_____ Unit: HMH/D &99% :
l 0. Ruris __f)_“_ Date: 67/‘4’/4—'2-
Leak Checks :E;E : Eé lg -fé:g:: ggg Operator(s) ROTS
- Hg @ _Z___ cfm |

Inject SO2 @ 100 co/min Noszzle: Probe @ 3/8 " ad

nitial Velume: __l-SOC

ROTO PREBS: .....-...LL&..._ Sampling Ratio : _CQ_Q____ : 1 EQRDMETER:ﬁ%EE_
] T | meren STac | o= [venen| o5 [SenR [oHE
120} [S 15¥Ws36 Csho | 1T | 9% 1585 |G~ | [0
25| o [504.400 6093 | b 93 1er0 |85 110
20| 25 15795959 S50 | 13 193 |2 |88 | (0
135) A0 1597448, 8551 ~13 95 e |84 | 1O
40| ACI599.085 59510 13 oo 124 [].0
145  YOI5LOS8 | [5-9511 IR cra Loo |84, 1.0
50| 46 Epneql 58] | B T9REEs 185 /o
155] D] 5P363 SShl ] 18 192 6% | &5 |10 |
160| 66 |50 ssO ] & R s 185 (1.0 |
163 HOO Plo 5501|190 1655 % 3
70| S1589.9A Ssbt ] s 192 e 188 |10
17s] 10| 5B9dD s.2ll LIBT3 Ibs &8 /0
roto Press: __ (& __|toTALs :(bR,Q1051 NG ’iannamsn_:g:_@jﬁ_ _
180 l< | 90958~ é % /| CD |84 | 1D
185]  JO|599.337 308 (1193 |solée |5
190 451593753 s28 U 9300|889 1<
195 30|\sALd | SHed | 10193 |6I5182-|-S
200| I L53) S U1 101 gpleis |88 |5
zos] 40| 5# .99 4999 | 10| 93 [T [BE |5
ato] 5| &79503 49041 0] GB-| )DL D 15
215 <Dl ha).SIA. | AWq |10 | 9101 &9 |3 |
2zo| 561 Col.25. La | 40 193 (70189 1.5 |
2es| | SO0 | (3 126 A4 )0 [Qp-1700 | 8E-1.%
20| S|lod.4us el 10194 (00|65~ | 5]
233 10 o5 155 J45a] o lan | kol8s |5

ToTALs :(LOLSTH (] 11103 MAx vact =
TOTAL CU FT| — TOTALS: W?Mfa‘/ Aav BP:

<9%6‘5(»/ VH” 4355/ 0.0
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Meter Bax Data Sheet Page # = Page
Meter Box ___“_f_/ﬁ___ ¥ Factor _,z_’_Q_éz_G____ Unit HA"U-CJ{S 3905(
S Y Ruwri: ____3___ Date: é_ﬁ_({__/j_@:
Leak Checks: :5:{: EE ILZI-: LEN g;:ﬂ Operator(s): BL T,
_____ Hg @& _____ cfm -
_____ Mg ® _____ cfm _
Inject S0&8 B 100 co/min Nozzle: Praobe @‘3/8 " od
Initial Volume: ”SOO
ROTO PRESS: __ <18 __|Sampling Ratic : __ &G0 __ : 1 BAROMETER 2999 _
T ] R SRR | e e oo [vohe [OHEE
N A 4459 1 10 1 G| feo & |5
2ss| DO |408,37¢] 44851 10 G4 |0 |EP |5
A% 440q | 10 | 98 [ol88 | &
zms| 201010943 499G | 10 149 oo |84 'S
20| 35| (18200 H4ara | o | gh |9 | £8- |5
z6s] Y01 (13619 4959 | 101 Qb | X0 4. | 5
zro]  JS1 (14q4 | <L9dg | 10 [ Qb 700 1 88 |.§
275 Sl WA 49859 o [qd [ olesb | s
2s0| 551 () g1 10 |95 | o |86 |5
285| | (00 2Bt (oY@ T
230 S ,,/\;-‘""/‘\ e LN
29s] 0 A0 UL 5183 E 5 7=
ROTD PRESS: _______.__ TotALs : e | e P BmReMETER:______
GIRATIE
305 |
310 e E3L1 i
215| ~—
320 -
325
320
40
345
350
355 .
— TOTALS ! MAX VACC = |4
ToTAL cu FT| B9 3YD~] TOTALS: Av BR: 200 <

e
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’_‘ ' MOISTURE SHEET
Woodstove Data Sheet #3

Moisture Determination

Balance Balance
Initial: Level d Zeroced_ %" Unit: H%i[ 3 %

SN S

Final: Run:

IMPINGER #1 Date: C// ?/93
H{ Final Weight (ﬁﬁf‘r grams  Technician(s): Inltlal’Lé H
Initial Weight !?::g grams ‘ Final: .S'Q
T Net LO’L’? grams Approved By: ﬂ?(

IMPINGER #2

Final Weight ‘(3‘524,0 grams
Initial Weight __ §7L.) grams
Net ’)/C] ‘/ 'grams.
IMPINGER #3
. Final Weight 4/¢§,ﬂ@ grams
’1/—\) Initial Weight Y. L/ grams
Net " grams
IMPINGER #&4 (SILICA GEL)

Final Weight _ g @5,0 grams

Initial Weight S"-{é’“f grams
Net Ir)fg /grams L/

TOTAL MASS OF Hy0 CAPTURED .300 “grams

Zgro £ Front Half ﬁilter # /{ |
S$Y9.0 & #
. g

-3

-

d

Scale Check: 295.0g

590.0g = :
~ 885.0g = L Back Half Filter #m
L Notes:
A
»

]

{ind
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WOODSTOVE DATA SEEET #4-1: INITIAL FILTER WEIGHTS (‘IARE.WEIGHTS)

Into Dessicator: Date\'ﬂﬂ ZTimquoo By DK @L Back Half

Manufacturer: 5(_‘. 5 Size: _ﬁ__m_ Lot .No. :Z_&_gg_z_ Grade: ﬁZS%SS

Filter| First Second Third

# Wt Datef Time | By} Wt Date| Time] Bv] Wt Date | Time | By

2! Bl0.:987 [Zao | 08 [DIC].029 1 [3h= | BsO

2028070 1T N110 I 7007 b1 11381 | | Hiwadg 23

20350888 | / |ilb12.] 710925 1344

24006893 [ [1d ! 6894 303

2WSF0.9120 \ |l N1.6%17 1354

2L FoLd] N 1e ] 7] 493 G851

2070920 /20 | |0937 A | |

2L3F0.7015 / | 1,221 110]0 (399 | |

209F0.L9%3) 1 i | 6926 e ||

27006965 N | jab| /1 GieA \\ 124 %

271 F0.953 130, 11,28 (DL 695 1 | R3] ]

272807002 | ™ Tiezo [ ] Zeos] | 112311 ]

27300.978 | / lie32] /46450 1/230 [

27450 L300 [ iw3d] 10903 2550

275F0.975 | N\ 1636~ 14275 23 |

270R0.LAT78 1 ) Dhe3s | MAAR 1335 |

217006475 / o | Nerqd 23]

1800.6992 | 1 Ltz | /1692/ 1337 1

27956.1,901 | \ | itd} { V6900 (332

2800994 1 ) | ibdo| 16497 339 |y

,/” i ¢
Checked by //’%/ Date: 3{2\{{?( Time ﬂ?é’t)
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS

Filter # WT Date Time Byl W B DB T RH Date Time] By
O | 74 | 4 3/20 | 10k |OK
F 173 43 b3 |13 B,




MU Aw mwT=Ts»r "pe=yv 7 & v
7l WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Dateb!ﬁ!?ZTime Oq OQ_ By Dl< Front Balf Back Half

ﬂ—;/\\ Manufacturer: 5$S Size=3.2 (M Lot.No.: B QQI Grade: 22 QLASS
Filter{ First Second Third

1 # Wt Datel| Time [ By| Wt Date| Time| By| Wt Date | Time | By
& 2618]0.2846 | Zholisze, [0K].384% 8BS | 34T 1w

- 2283822 | (o2 [N]3849 | [ 13481, [ dhwerts eul3

N 263R3. 3%05] ]| 1S30 38 O 1243

| 2u4Rl0. 281 | /liszal (13274 134e]

] 25002321 | [ 1534 | []3224 134<

| 2LH0.2822 | | 11836 1 | 13824 124 b

. 2,760, 3917 1$33 [/ 13885 (347

20 3110.3772 1540 3770 1348 |

- 21960. 3875 sq2 1\ Lzene | | 1134g

| 27080.313 [ N isyd | \3eeq [30

o - .

271 8.0.3884{ ko [)54¢ [0K].2888- 13\

™ 728 0.3313 | 11548~ 1313 |34,
21380.23825  \isso| \izgdh | 1353

-7 [21dBo385e]_J[y5s2] Jlzesa B

275k0. 29221 [/ llssy] /13820 1355

27 80.3%2 [ [)ast]/ 1380 13
2717%0.2826] [ /8581 B34 1267
278802300 | 1160010 V380d /38
8 2719606.233271 | 160211 12860 (354
230R0.3221] \ [JLod| \|2e18 (v fldoeo [N

) Checked by ,//,/"," Date: JZN;?L Time NG
“/
j QA REWEIGH : BALANCE RCOM ENVIRONMENTAL CONDITIORNS
Filter # WT Date Time By ]WB DB % RH Date Timel| By l

Lo l7d | 44 [ 3a0 | 1524 |DIK |
% |73 | 43 3/ |34 |

1
N
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INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: 4‘}17/93 Time: 00O By: D}<
Beaker[First Second Third _
# We DatejTime | Byl Wt {Date | Time | Byl Wt Date § Time | B:
501193870 [ Too 1004 | DK %6 2274 | 411230 1oy |
502 188.5625] ™ 100k | ) 98.5630 1334
503 W2091 | JTives | /l4) o4y 1236
Sod 95,0582 ] / eto 1/ [95.0584 28
505 Ipgsow] L o U et - 4524 2do|
S0l |W.1boo [7z0 101y [DI] 9160y 342 -
507 18893671 Nhoik (N8990 1 RYY 7
S02 3.m17] /hois | Je3d0121 | 1346 ¢ Naubis €2
S04 ksapad | / Noso | /1959860 | 113481 11
S10 letegss | C [ioax [\ {04877 3ol i/
St hor.77421950 lo2d 15K {107 07 =
512 D0.3852] ~ ho2lo I \ o385 | 13
513199.292 |/ 1023 | /199 441, BRG] ]
A9 Ru3do |/ hoso |/l k3] | |13se] |
515 Jow22sd] U 1033 |\ oo g6l [ ool |-
; H
5T su7501 0 n3d i lvs 62451 | i
517 197160 |~ _Do36 [N e 200l T |red
519 103826 ) livag| /|8 Bacol i |14l
19 o033/ liowo I o, o3 1 402
520 1986206 C hoda > e .ol | o
521 1813535 [Yholoyd D] 92%37] (qlD
S22 1183,9227] ™\ liodie [N\ 10398091 Wil
523 1941397 ) Lys | /14 9408 1418 |
S2Y4 iowgsu7] /11080 |/ let g5l po |
525 las e O Degx I\ 195,12l AN
Checked By: jf Date: ‘-{/j'lf/?)_ Time: /Y37
QA REWELd/ BALANCE gbOH ENVIRONMENTAL CONDITIOI
Beaker # WT Date | Time | By DB %RH Date Time B+
59 T2 | 9 1Hian 1100 [0k
@119 | dag Vdmi [ i3se [
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/2| Ve | e L LS \ﬁx‘m, 5
Fi oL LS, [T O ™
B3 U3MWUIOY w&? ﬂ,w\ _umm (,mm# Q@ ﬂo&\\m € Ag IM 18urd | # 2937174 ale(q
6 ARSI AN
8 A EAIEEIEE LR | .
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WOODSTOVE PARTICULATE CATCH PROCESSING

unst: (MUAHS SDYOY

WOODSTOVE DATA SHEET # S Run: ES

Technician(s)t ;:?3;

FILTER #{éﬁéysr_

paver S/ /9n

FRONT HALF

wr:_94- 94@'7’/ §

TOTAL VOLUME OF ACETONE

USED IN

WASH

BEAKER #: 306 FINAL
FINAL WT:__ 832302 7 ml g o TARE WT: _QL{ oL o
TARE WT:__, JO17 = desc: ACETONE NET WT:____« 05~ 1
NET WT:__.Jd86 7 __
FILTER #:_____ BEAKER #:________ FINAL WT: _ g
FINAL WT: ___ ' mls_ o TARE WV __ g
TARE WT: desc: ACETONE NET WT: g
NET WT:
TOTAL VOLUME OF ACETONE Ay
USED IN HASH A T wm
BACK HALF
FILTER #: o205 EEAKER #1 <2 . FINAL WT: B9 fﬁfe/,
- FINAL wT.‘_JggL miz_ - TARE WT: B8, ‘TB ____ g
TARE WT:__ desc: ACETONE NET WT:____ 1713
NET WT'___LQ o
FILTER #:___ BERKER #1_ - FINAL WT:_ 103, I&Q—l/
FINAL WT:__ ml: 75 TARE WT:_/[O ELJQQ ~
TARE WT: desc: METHCHLOR NET WT: r
CNET WT:____
- /
BEAKER #: (0 FINAL WT: . 8o fa;};
ml _ TARE WT:_ fi;?_ LG -
desc: HE0 NET WT:_____L,Q@:I“ g
EEAKER #: (& FINAL WT:_JOY < CLIQ_Q_T‘
mi: i Ad TARE WT: _LQQ—E_ZZE
desc: HZO NET WTz_____Ff "h
BEAHER #: FInaL wT:___ 1990 ¢
mi:__ TARE WT: _ 0
descs__ NET WT: [u]
BEAKER #: ______ FINAL WT: _ g
wmlz TARE WT: __ _ _ =]
desc: NET WT: s

TOTAL VOLUME OF DICHLDRDMETHQNE

USED IN EXTRACTION

TOTAL VOLUME OF DISTILLED
WATER DRIED '
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NET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6

Unit:
Run:

_ﬂﬁu%l«.ﬂ_s__&?k’

Date.d

Technician(s):
WSTAPPl-AppDocld- pagez

Back Half Catch:

ml of Acetone

Total Front Half Catch

. ;,' -~
Filters: fo’?eg g - ( .0000 g) =
Total Catch No. of filters Blank Value/
: filter
Beakers s
l. Acetone/Impingers: o,
| xet DO ( .cooool) o

Total Catch

2. Extract/Impin ers:

‘ml of acetone

Blank Value/
m]l of Acetone

oco~/
(0000833 8)

10764¢ g = 75
Total Catch ml. of
Dichloromethane

3. Water/Impingers:
40 <5 -

#

200

Blank Value/
ml of Dichloro-
methane

(/CZZXXD‘/ g) =

Total Gatch

‘ml.

of water

Blank Value/
ml of water

Total Back Half Caﬁch
Total Catech
% Front Half

Rev 6/90

Blank Audit: ‘///b—q /{?{/w Date:
‘Blank calculations: //-
Acetone: /OOO’-/ g = 200 nl = 000005 g/ml
Dichloromethane: ’wod g~ 75 ml = MB/NI
Distillted Water: _rCOO8 g 4 200 mi = ,OQ:)OOCI g/ml
Front Half.Catch: _ ! -
Filters: -:/é%%; - ( .0000 g) = 45 (E

- . Total Catch -  No. of filters Blank Value/ Net Cateh

: ' filter
- "
Beakers: 10&5 g - CQDO ( ICI:D@Q g) = /0742 g
: Total Catceh M1 of Acetone Blank Value/

Net Catch

fé}jgd;:’%

/07.:98/8.

Net Catch

Net Catch

Vil 3®

Net Catch

1478

Net Catch

HT75

t%QéOi%
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O el
Run ¥
Date___ 37)5;?2 '
Technician BN ¥ _DF. JS
WST6-Forml,Revl1/89

MISCELLAREOUS TEST DATA
WOODSTOVE DATA SHEET #B

Useable Firebox Dimensions:See QC Section Useable Volume: _Aﬂs_ft:i

Dilution Tunnel Draft (If applicable): Starto StOPO

Test Chamber Air Velocity: Start:() Stop:O AVEHO

Wet Bulb/ Start: WEB® o0 °r pB: 70 °F /L/ % Amb Moisture 5(9 %RH

Dry Bulb Stop: WB: 59 °p pg: 78 °r /.0 % Amb Moisture 32 %RH
_ % Ambient _ % Relative
X = 1.7 Moisture T = 44 Humidity (RK)
Eopty

Stove Wt: 237 1bs.
[4

Empty
Stove Wt with Stack (Inc. 0il Seal) Wet: 305,2 1bs.Dry: DY 3 1bs.

Empty :

Stove Wt with Stack and Ash_ Ash: () 1bs. Total: O ibs.
Rindling Wt. Paper: ;3 lbs. Wood: 4.2 1bs.
Pre Burn Fuel Wt. 57.2 "’l?"/ 7‘/5 ' Total: 9. ] 1bs.
Total Kindling and Pre Burnm Fuel VWt ' 25 3 1bs.

Coal Bed. Wt-1bs: Range(r?-é -&:2 )‘3010.9'3059.51!)3. Aétual: 2‘7’ lbs.'.

_A__llowable Amount of Charcoal that can be removed:

Coal Bed Wt. Range O?'Q + / .25 = Ié 1bs.
Lower Wt '

Upper Wt.

Test Fuel Wt-1bs: Ideal /0,3 1_bs. Range %3 lbs Actual: /d 7 ibs.:

Test Fuel Size (pecs.)(.75 x 1.5 x 5" 'Flanges) /‘5/ Pcs.
2 x 4's x /83// " < pes /0, 7 1vs. A %
4 x L' x ,U/a " . /U/& Pcs /j/& 1bs. | /()/A1 _z.

Est. Dry Burnmn /0/7 - (/017 x,’7752) L 60 = ;QSL

Rate (Kg/Hr.) 2.2025 280 Est.Dry Burn Rate (Kg/Hr)
Est EPA Heat Output(BOE) (19,140) X @ x J_gsz = /659‘/, 7
(Avg BTU's/Hr) 100 Est Heat Output

(HOg) BTU's/Hr

| '.Comments 940 ?99

/9 = 1,239




Un;t : _/fMA’S gS 497X " Runt: ____\3______ Date: __6_2&_/__2@_.__ .Page 9

- .
'kﬁ> WOODSTOVE OPERATING DATA
FIRe sTARTED: __ Q7S pS_T
;1 WARM UP AND PREBURN: PRIMARY AIR: set wide open feor all warm-—
up/preburn fuel charges, then set to _ CLOSETD - at start of

preburn.

SECONDARY AIR: '_/V%QL' CAT BYPRGSS: /c&422.

CHARCOAL BED PREPARATION: raked and leveled prior to each warm-—
wp/preburn charge. At 1 1/78 min. pricr to loading last fuel, raked and

]

leveled. In stave ______._.—-La._. Sec.
{J TEST: Dcoor Wide Oper during loading ~__J:l_ min JHEL-__ sec
. PRIMARY AIR: cpened full for first S min. then set to run
;J setting of CLOSER :

SECONDARY AIR: /J/ﬁ* _ CAT BYPASS: /\/,[“’?i

FAN: Ndé::)duwin arm—up di;)DFF during preburn )
On First aqﬁf i \t?; of test @DFF-' balance of test run
/:,2/6 :

e e e B gl s st S

-
o
=
1]
‘O
n
M
|3
W
f
o
1]
s

WODD DATA: KINDLING: a mix of the orades listed b?lnw

M}/—\) | SIZE MILL BRADE SPECIES
PREDURN: 2X& Marmbke/Tacoma Stg ov bt s, orn D fir
m} TEST:_2%X4  Pachkwood H2 _or bty s. grn D Fir -
- s Paclwosd #& oy bEr s. armn D Tlf
- .
;é PELLET FUEL APFI#: ——

All gprades WCLE rules
B
i WARM UP INFORMATIDON: _ _/C? /23 -

All pre-burn/warm up fuel pisces wers zither _Jf0/ _ or _/&__ inches.
Tl- 1st warm up/preburn fuel charge < _jz;él__ lbs ) added at 1953451“__ .
B

2rd warm up/preburn fuel charge *ja:i:_” lbs ) added at _gnzggi;__ .
= ‘ :
L} 3rd warm up/preburn fuel charge | __Lﬂil_d ibs ) added at _Jﬂiﬁﬁz___ .
— _ 4th warm up/preburn fuel eharge O lbs ) added at _ __ . -

! Sth warm up/ preburn fuel chavage & ibs ) added at ___ . ___ .




Unit: b L i B !

FUEL MOISTURE ;{22;: 5/
WOODSTOVE TEST DATA SHEET #10 Technician: G T 2 /5 TS
WST1-Form7-Revl11l/89

Room Temperature: _ /O  °F Correction Factor: /8]
NOTE: Record readings to the nearest 0.5% moisture
Uncor Values are corrected for temperature: Yes . No__;::.

Time Test Fuel Moisture Readings taken at: Eﬁﬁzﬁa
Calibration Checks: X__ 7 Y o7 12.0423 22.0_23.0
Pc Top Bottom S§ide Piece Avg

# Dimen | Use Uncor | Gor Uncor | Cor Uncor j Cor Corrected

L kB VK | 40 |40 (45 |48 | 40 |40 | 4/t

2 .

3 .

o Wyfes 1P [ /4o 1AL /80 | A6 | /g5 1200 | H767

s & | P 1 /40 K0 |9 | /0 2071 /9967

6 (,?ﬁ 2335

7

8 .

o sl T 1195 2.3 1 /98 (213 | /50 (207 1 21./00
10 D T laoo |28 12,0 1229 L0 1209 | 4533
b1 kbl 7~ | /95 |2L3 145 |20) | /85 |20) | 30.S00 |
12 b8 T V200 |2 1205 | 2357 /95~ 213 ;29.;% |
13 | (3.3
14 ' :

15
16
17
18 . " -
10 lzer |7 1 /95 a3 |/4s |23 | /40 |a07 ] 20000
20 : .

indlin Pretest Fuel Test Load

<25 /9867 - | 2058374 7
40005 | 574 = | 1175273 <

% Moisture - Dry Basis:

% Moisture - Wet Basgis:

To obtain Wet from Dry: 100 X % Dry Rdg. = 7 Moisture, Wet Basis
‘ 100 + % Dry Rdg.

Acceptable Renges: 16-207% wet; 19=-257 dry
(17.5 - 22.5 on Meter [Uncor reading] at 709F)

Key for Use: K= Kindling P= Pretest Fuel T= Test Fuel
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Unit: m i ok KX

- Run#:
WOOD DENSITY DETERMIRATION Date: 5‘//(//41_L
WOODSTOVE TEST DATA SHEET #11 Technician: BA L
- WeT2-formll-Rev 6/90
Wood Piece: Nominagl Dimensions: & X 'L/ X 8>/¢7_
Depth (D). _ ' 39) cm.
Width (W): : Z?.Tf)o cm
Length (L): 930 cm
' L=y cm _
Jd __cm Length X = ?,BQ_ cm
8, cm
' Volume: & , 1 cm3
(D X WXL
MOISTURE: Room Temperature: /7/ oF _Correct:l.ron Factor: O

Uncorrected Meter Read‘ings Corrected for temperature:Yes No /

NOTE: Record moisture meter readings to the nenrést 0.5%

—
Uncor Cor Avg % Moisture (dry) Q/ 853

Top: /915 Qlfg % Aug 7 Moisture (Wet) /7q;“’o/

Bottom: A‘@,S’ Ja?-"l %
Side: K00 | 28 3 Scale: Leveled In . out_V/

1. 9,333: Zerced: In_______. Cut_(~

Wet Weight: 2&6,‘_—‘ g Dry Weight: IQI’&S g

% Moisture Dried Basis: lS ,355 % /
{1 - (Dry Wt £ Wet Wt)] X 100

?

Tipe
Into Dryer 5222{2 /%OO % oy
Out of Dryer _& /30 /{8 oF
(Minimum Time in nryen 24 hrs.) Minimum Dryer Temp 100°C (212°F)

Deneity = ‘“’6 :4 &"?Q:D 17 cm? = /(ﬁ@//glcm V,«

(dry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. & :

Wet Wt: : g g = g
| Gross Wet Wt. Tare Beaker Wt. Net Wet Wt,

Dry Wt: g g = g
Gross Dry Wt. Tare Beaker Wt, Net Dry Wt.

% L

% Moisture Dried Basis: %
{1 - (Net Dry Wt - Net Wet Wt.)l X 100 -
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WST6~Form8 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: &/i4/92 Analyte:  CO» (15-1)

Source: HHUGHS 5270 559_155 Run #: 3

Zero Cyl #: ] 13272 57 Conc.Q_O__._O_%Qz__ Cyl Press: 300 psi
' Certified by: __LIGD\D g\@. pate: _[0)7 /CH
Span cyl #: 29004 Conc. |2.b% CcO, Cyl Press: QOO psi
Certified by: _MATHESON Date: IO}Sl ‘lql
Analyzer: Make: Horiba Model:_ PIR-2000 ' SN: 407069
Range: 0 - 25,0% CO»y ' Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter:_ X = Flowmeter:

EPA Span Value = 25.0% CO»
EPA Control Limits = *+ 2.5% of 25.0% COp = + 0.625% COy

!Pre Run Audit: By: DK Time: 1035 Temp: 17 2:
Audit Results :
oint Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference 4 %
Zero 00.0 .000 | 00.0 00.0 |.000 |, 4584 .08y 207
Span 50.4 S04 f1z2 44.9 4G9 112363 | -. 231 ~/. 379

Comments:

fPost Run Audit: By: DK Time: [lo] O Temp: 7 7/ OF
Audit Results
oint Expected Response Actual Response + Conc
# ~ Meter DVM % Meter DVM ] Differenc d %
Zero 00.0 | .000 | 00.0 OQ.0 |.000 1,054 | .68Y L2017
s pan 504 [.S04 |12l 49.9 1,499 h2.3L3 | - 231 -1.879

Comments:

+ Conc. Difference = Act % - Exp (5td) %
Zero % Differece = Act % (ppm) - Exp % (ppm} X 100
Full Scale Value '
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
: Exp % (ppm)
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WST6-Formd Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 52)4[?2 Analyvte: 0o (15-2)

Source: RHALEHS D270 Se o Run #:

gero Cyl #: ~1 132257 Conc.00.0 % 05 cyl press: _300 psi
Certified by: L}QU]D QI?_ Date: /0/7/91
Span Cyl #: :)q 00‘4 Conc.M%_qz_ Cyl Press: qu psi
Certified by: HFFI'HE. SON Date: _10 /31/‘“
Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range: 0 - 25.0% O» Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter:_ X  Flowmeter:

EPA Span Value = 25.0% 02
EPA Control Limits = + 2.5% of 25.0% Op = + 0.625% O»

re Run Audit: By: DK Time: __]HYS Temp: _ 13 OF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter | DVM $ Meter | DVM 3 Difference A g
Zero 00.0 |.000] oo0.0 00 O |.603 {=028] ~.02% - 1y
Span .4 [ W96 | 2.4 | 12.4 {496 {12548) 148 1.192
Comments: Teledyne#l Cyl 3 Exp % Act % Add to + A%

Post Run Audit: By: DK rime: {20 Temp.:_1 1 __ OF
Audit Results '
Point Expected Response Actual Response + Conc.

# Meter { DVM % Meter | DVM % pifference AN 3
kero 00.0 |.000 | 00.0 00.0 | 002 |-0s4| -osH4 - 2
5 an 1.4 [ N9k |12 Y 2.4 493 |izen| 077 515
Comments: Teledyne#2 Cyl % ExXp % Act % Adi to + A%

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

+
Fero % Differece = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) — Exp % {(ppm) X 100
o : Exp % (ppm).
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WST6~Forml0 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: S/14/32 Analyte: co (15-3)

Source: HALGHS 5‘270 Sepies. Run #: 3

gero Cyl #: 1132257 Conc.00.0 % CO cyl Press: 300 psi
Certified by: L1guid glfi Date: JOJ7 r}‘”

Span Cyl #: 2@004 Conc.q.QE% jole] Cyl Press: QOO psi
Certified by: _MATHESON pate: 10)31/q)

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: X  Flowmeter:

EPA Span Value = 10.0% CO

EPA Control Limits = +2.5% of 10.0% CO = + 0.25% CO

Lre Run Audit: By: E)FLV Time: _ ]SO0 Temp: 13 oF

Audit Results _

fPoint Expected Response Actual Response + Conc. i

# Meter | DVM $ Meter | DVM % pifference] & % f
Zero 00.0 | .000 | 00.0 00.0 |.000 |-004] 004 - 044
Span 49., .49 | 4.9% | ¥9.3 [.493 | 508 -.058 |i.174

Comments :

[post Run Audit: By:_ DK _Time: 1,25  Temp.: 77 OF

Audit Results
[Point Expected Response Actual Response + Conc..
# Meter DVM % Meter DVM 0 pDifference] & %
zero 00.0 | .000 | 00.0 O00.2 [,002 |.0lL ] .0lb bbb
Span QQ-Q -QQQ 4.95 Q%-g ,q%% 4&&7 L0071 ﬂlq7

Comments:

+ Conc. Difference = Act § - Exp (Std) %
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference Act % (ppm) - Exp & (ppm} X 100
: : Exp % (ppm) _
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'PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5!!‘/[‘?2« Analyte: 809 {15-4)

Source: Bﬁllﬁﬂﬁ 5'270 Sé,ﬂ,@:& Run §#: 3

Zero Cyl #: _TlBQQS'T Conc.00.0 ppm S0, Cyl Press: _ 300 psi
Certified by: L?&U\O g\ﬁ_ Date: 10}7)‘31
Span Cyl #: QLZ%Q'L Conc.|232ppm 50» Cyl Press: 450 psi
Certified by: LIGU\D QIR Date: C”JH!/C”

Analyzer: Make: Horiba Model: PIR-2000 SN: 403019
Range: 0 - 2500 ppm SO0 Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 2500 ppm SO3
EPA Control Limits = +2.5% of 2500 ppm S0, = +62.5 ppm SO03

Pre Run Audit: By: r)ki rime: 030 Temp: 77 oF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter DVM ppm Meter DVM ppm Difference D3
Zero 1oo.0o | oo | 00,0 | 00.2 [.002 [4.4932] @432 . 337
234.
lspan 49.3 |.493 11232 | 49.3 |.493 |'53 | 2.000 |./62
Comments :
Post Run Audit: By: DK Time: /L0 Pemp: 7.0 o
Aundit Results
Foint Expected Response Actual Response + Conc.

# Meter | DVM | ppm Meter | DVM | ppm | Difference| O g
Zero 00.0 | 000 | 00.0 | Q0.1 |.660 {5893] 593 | 231
Span 49.3 [.493 (1232 | 49.0 |49 e | -2.992 |2 243
[Comments: ' -

+ Conc. Difference = Act ppm - Exp (5td) ppm
Zero % Differece = Act & (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X 100

Exp % {(ppm)
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Run:

Date: S/ Y
Technicians: [
WST6-Form3-Revl11l/89
QUALITY CHECKS
WOODSTOVE DATA SHEET #16
Ambient = Tr: é/al oy T/C#30: 4.3,3 o
"Thermocouple Check (at amblent) T/C#1: ﬁ&Zf{ °F-T/C#2--éi oF,
T/C #3: @{ °F; T/C # géiO oOF; T/C #5: Q; °F
T/C $6:__CA 2R T/C #7:_A)  oF; T/C #8: &6/ b

(Allowable % Difference = 1.5
#15 to calculate 7 Difference

Thermocouple Readout Pretest
6°r = OO OF; 200°F
600°F = &0/, 2 OF; 800°F

1200°F= //4’%5’{ OF; 14000°F
/7 ,é: OF;

18009F= 2000°F

Tracer Gas (807) Injection Tr
Combustion Gas (€0,,02,C0) Ir
Tracer Gas (802) Analyzer Tra
Draft (Static) Guage Zero Che

T/C #9: QE.Q °_F; T/C #10: @25[‘ oF;  T/C #11: (fiad _ °F;
T/C #12: Qs,ﬁ . OF; T/C #13: _éﬁ oF; T/C #14: 4,_/{,2 oF,
T/C #15: (gﬁ;é OF; T/C #16: 52:,5 OF; T/C #17: é/,‘/ OF;
T/C #18:_ (5. ] oF; T/C #19: oF; T/C #20: oF;
T/Cc #21: oF; T/C #22: oF; T/C #23: OF;
T/C #24; OF; T/C #25: OF; T/C #26: OF;
Comments: -
Thermocouple Readout:
Pretest Zero/Span Check and Calibration:
Zero Adj Poast Test Chec % Difference

" {0°F) s “2 °F to: 4] °F Zero (0°F): 5 oF O
Span AdJ Span .
(20000%) . /7%, 7 : H000, o (2000°F) ; 2005.0°F 19500

%. Use formulas on Woodstove Data Sheet

)

Linearity Check

= S/ oF; 400°F = 7996 o¥;

oy

000.0) __oF

§0/.2  oF; 1000°F = /000.3
/3988 oF; 1600F = J)SF9 /[ oF

ain Leak Checek: Pre // Post //
ain Leak Check: Pre  Post
in Leak Check: Pre v/  Post e
ck: Pre b// Post i
Scale Check Pre (Wt, #'s): é%é;;?‘ éQx;}Z_:
Post (Wt, #'s): 316.0 30L,.5 ':f(_')o
n: Yes No V/fj

_Stack cleaned pricr to the ru
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CLIENT : HAUGHS PRODUCTS TEST No. : 2
—‘ - MODEL: 8-27X . DATE: 5/13/92
- PR R T e e Pt T T ST TP LRI L L L S L L e
— TIME METER DELTA METER PERCENT PERCENT S02
: } READING H TEMP. CcO co2 COCENTR.
} (MIN. ) (C F) (IN. H20) (DEG. F) ( %) (%) PPM
- 0  443.500 0.150 80 1.14 4.60 625
3 5 445,000 0.370 80 0.66 2.50 400
. 10  447.377 0.150 81 0.55 2.80 . 625
15  448.906 0.140 82 0.60 2.80 650
20 450.382 0.140 . 82 0.67 3.00 650
25  451.858 0.150 83 0.63 3.80 625
30 453.398 0.140 83 0.72 3.80 650
~ 35 454.879 0.140 84 0.72 3.90 650
B 40  456.365 0.160 85 0.67 5.90 600
: 45  457.981 0.190 85 0.71 6.30 550
- 50 459.744 0.210 85 0.73 8.00 525
O] 55 461,591 0.210 86 0.68 8.60 525
3 60 463,444 0.230 86 0.53 9.70 500
65 465.391 0.230 86 0.39 9.90 500
- 70  467.338 0.260 87 0.37 10.00 475
N 75  469.395 0.260 87 0.37 9.70 475
- 80 471.452 0.260 88 0.32 10.20 475
f”j 85 473.516 0.260 88 0.30 10.00 475
?1*w- 90 475.581 0.260 88 0.27 10.10 475
95  477.645 0.260 89 0.25 9.70 475
100 479.717 0.260 88 0.28 9.90 475
- 105 481.781 0.260 89 0.35 8.50 475
Ll 110  483.853 0.230 89 0.57 7.60 500
= 115  485.822 0.230 89 0.73 7.00 500
. 120 487.790 0.230 89 0.76 6.60 500
g 125  489.760 0.230 89 0.82 6.30 500
5 130 491.730 0.230 89 0.53 7.10 500
135  493.700 0.230 88 1.08 5.90 500
- 140 495.663 0.230 88 1.13 5.60 500
: 145  497.625 0.230 88 0.99 5.80 500
150 499.588 0.210 88 1.47 5.20 525
- 155 501.457 0.210 88 1.40 5.10 525 -
ap 160 503.327 0.210 88 1.40 5.00 525
e 165 505.196 0.210 88 = 1.52 4.70 525
170 507.066 0.210 88 1.62 4.60 525
- 175 508.935 0.210 _ 88 1.62 4.40 525
: 180 510.805 0.210 88 1.64 4.00 525
185 512.675 0.210 88 1.64 4.00 525
190 514.546 0.210 87 1.74 3.70 525
1 195 516.410 0.210 87 1.69 3.50 525
1 200 518.274 0.190 87 . . 1.62 3.50 550
205 520.053 0.190 87 1.66 3.40 550
- 210 521.832 0.190 87 1.64 3.40 550
?j. 215 523.612 0.190 87 1.47 3.40 550
»-fﬁ) . 220 525.391 0.190 87 1.42 3.40 550
= 225 527.170  0.170 87 1.38 3.30 575

S e
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230
235

528.872

0.170

87

87
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44

.20 -

575




TABLE 2. ----- FIELD DATA

CLIENT : HAUGHS PRODUCTS . TEST No. : T2

]
M

ﬂv«)

/

_t MODEL: §5-27X DATE: 5/13/92
e ****************************************************************
3
B

METER CAL. - . Wt. WOOD S
FACTOR (Y) =—-m=—=m 1.066 BURNED(LB) ------- 10.6  Lbs
BAROMETRIC | WET, FUEL .
PRESS.(Pb) --—=m=- © 30.11 in Hg MOISTURE § —------ 18.279 %
LEAK RATE . Wt. PART. o -
POST (Lp). =--=---~ 0.006 cfm COLLECTED ------- 1.1913 - g

- WATER ' METER -

>j VOL: (Vl1e) --—===-- 135 M1 ~ . VOLUME Vm  -----—- 85.372 mcE

~ TEST | | | ~ HC MOLE - .
f} TIME (MIN) ==----- 230 min:  FRACTION  —=wwww- - 0.0132

_5;;] .
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TABLE 3 ——~=- FIELD DATA AVERAGES
CLIENT : HAUGHS PRODUCTS TEST No. : 2
MODEL: S-27X DATE : 5/13/92
****'_k*#**_*******************_*****************************************
AVG DELTA _
H  m———ee- 0.21. in H20 AVG PRCNT
- O  mmm——-- : 0.96
AVG METER-
TEMP. Tm = ====-—— 87 deg F AVG PRCNT
: ' co2 m————— 5.82
“AVG PPM

'$02  ~--=--- 532  PPM




N

Lﬁj

TABLE 4 -==-- CALCULATIONS
CLIENT : HAUGHS PRODUCTS _ TEST No. : 2
MODEL: S-27X : DATE: - 5/13/92
****_********************************************************_***************
STD SAMPLE STACK GAS
VOL. Vm(std) --=-~-- 88.53 dscf FLOW QOsd = —-=====- 456.275 dscf/Hr
' N ' &
7.60 dscf/min
VOIL.. WATER PARTICULATE
VAPOR Vw{std) ----- 6.354 scf CONCTRT., C 8§ =w=www 0.0135 g/dscf
PRCNT | | | PARTC. EMISS. |
MSTR Bws  ————~==- 6.70 % RATE. E = —-—-———- 6.14 g/Hr
BURN MOLES OF GAS
RATE BR @ ======- 1.03 Kg/Hr PER Lb WOOD Nt ---- 0.52 Lb-mole/Lb _
CO EMISSION PART.EMISS.
RATE = —=====~ 145.94 g/Hr “RATE =~ —-—--—- - 5.98 g/Kgdry
& _ . _ _ fuel -
142.24 g/Kgdry .

fuel




ol

?th) TABLE 5 —=—== PROPORTIONAL RATE VARIATION
HAUGHS PRODUCTS TEST No. : 2
F} §-27X . DATE : 5/13/92
************************************************************_*****_****
TIME PPM PROPRTN. PROPRTN
A INTEVAL * RATE VAR. RATE VAR.
B Ti vm PR AVERAGE
— 5 983.9 97 100
} 10 997.5 99
15 1000.1 99
. 20 1003.1 99
r 25 1002.2 99
‘ 30 1004.6 99
35 1003.8 99
- 40 1005.3 99
45 1008.3 100
50 1008.4 100
. 55 1007.6 100
r 60 1009.9 100
65 1010.6 100
70 1009.7 100
- 75 1012.6 100
. 80 1011.7 100
. _ 85 1014.2 100
e 90 1014.7 100
Yo 95 1013.2 100
100 1017.2 101
105 1013.2 100
- 110 1016.2 100
; 115 1016.5 100
120 1016.0 100
125 1017.0 101
0 130 1017.0 101
) 135 1017.9 101
140 1015.2 100
145 1014.7 100 .
150 1015.2 100-
155 1014.9 100
160 1015.4 100
M. 165 1014.9 100
L) 170 1015.4 100
175 1014.9 100 .
_ 180 1015.4 100
;1 185  1015.4 100
o 190 1016.9 101
195 1014.0 100
~ 200 1014.0 100
'J 205 1013.8 - 100
210 1013.8 100
- 215 1014.4 100
N 220 1013.8 100
. 225 1013.8 100

230 1014.0 100
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WSTS-Form7

C??PUTE _INBUT D TA7EQDDSTDVE DATA SHEET #1
Client .73 .
Client Address [Q Qﬂ'e,j Caul‘f

__ﬁmz,a_ruj__énm_cmdq_éc'i‘ sc/
Client Phone L[[é- ?Mﬁ@

Project No. Model No wox
Run No. é. Date of Test__ S Z!;# ﬂ Est Grams/Hr_

Stove Type: Cat Non Cat__ X Pellet

Data To Be Submitted To: Oregon__X__ Colorado __ EPA_LKX

Burn Category: Low (0.8 Kg/Hr) - Med Hi (1.26 - 1.90 Kg/Hr) '
Med Low (0.8 - 1.25 Kg/Hr) LQOL Max (>1.9 Kg/Hr) 3

. / b
Fuel % Moisture (dry) (9&9*3_(97 %lwet) /8-«9’7‘7/ &
(00.00) (Data Sheet #10) .
' —od| | |
Stack Static Pressure "HoO o .
(0.000) (Data Sheet #12) . :
0,11
Barometric Pressure 4 "Hg
(00.00) (Data Sheet #2) '
emperature (Average Room) Combustion Air ]
T Combustion A 1254 F L
(00) (Data Sheet #14)
C? 1&9/ e .
Flue Bas Moisture 2 hooL—
(00.000) (Data Sheet #7) g
|
Ambient Moisture 1. I %

(0.00) (Data Sheset #8)

Stove Weight 8_3 1 lbs
(000) (Data Sheest #8)

. L -
Stove Temperature Change 32 oF -
(000) (Data Sheet #14) = : ' _
Particulate Emission ] gr/dscf
_ (0.0000) (Data Sheet #7) _ . . &
Fuel Higher Heating Value (dry) .. BTu/1lb
. (QO00) (CTXE Sheet)
Fuel Type: Wood:_  _X Pellets:
Total Fuel Consumed During Burn 10.6 -~ lbs «
(00.0) (Data Sheet #8) R
ota articulate Cate : g
Total Particulate Catch / /9/3 e
(0.0000) (Data Sheet #6) : / -
H28 Captured lBSzO g .
. (00.0) (Data Shest #3) P -
Dry Gas Meter Volume §355255(7é2~3 ' CF +
(00.000}‘ (Data Sheet #2) ‘ : ) ’
T-106C" e 10007 |
Dry Gas Meter: Y Factor: Y "/Q& Post Test Leak Rate _ A CFM 7
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Meter Box Data Sheet Page # 2

Page __JL___ of _452:;__

Meter Box __45___ Y Factor _l__(x_?_é_.__ unit: AUGHS - ©DHP KL

Leak Ch /.5/ ﬂog . Run: __cﬁ_"__ Date: Q{D—/jgﬁ—ﬁ
ea ecks: G5 " Eg § j‘é_"é:é_ E?E Operatoris): 35

" " Hg @ "7 cfm :

Inject S02 @ 100 co/min Nozzle: Probe @ 3/8 " od

Initial Volume: Z/SOO .

ROTO PRESS: s 342 |Sampling Ratio : __ {95 __ &+ 1 |BAROMETER: 20 1<
T ] SIS | " [Yere| oo [1ehe |oae
oo} |4 JO 194200 Sob | 15 180 |25 |77 1© |
os{ |5 ]44S.o0d 87531 327 180 Wao 1729 |5
o] 2D 1447277 Sl s 181 s 177 s
15| D5 |AH9BGEE 5206 | 44 (25 [esol 77 |5
20| 24380 53801 (4 1899 50197 1O
25| 25| ~/57.668 | 50060 . 15 ?5 D177 |0
3of {O|453.294 S| 14 183 |01 77 |5
=] [0 52061 4d 18 16507710
w0l D G A 520 | 16 |5 | aD| 78 (O
w5 % #5792 L | L9185 5ol B_1s
so} /520 {45974y o] &L 165 195178 |10
ss| S AGLS5t] o) Sl 186 |25 178 LS
ROTO PRESS: __ 32 __|{TOTALS : (jﬁég 2K DAY (G4(, ) eeromETER: 3912
60| JO|A434dG = A3 | 80|50 | 78115
es] 15 |45 #5032 (50 (500 | 79115
70l IDIA133A 1RO o6 AT 78 115 |
75| )9 1M69.245 139 [ Do |87 Hi5 17 [40]
80| 4014430, RSO\ A % TS|/ 4o
8s| 25 |412.5ll 7355 96 8 Yo
0| 4| KR8] 1350 1 A 25 7 o |
95| 4|4 neds 134 | BHo |29 K| B
oo 3D 1111 AR AN AL RATE
05| 541,78/ 1388 e 1 89 AKX | 7o
t10|  [¢p) 478%3'% G854 % & S0l 2810

115 4 -0 405

A2 TOTALS : | i #Eify
TOTAL CU FT TOTALS s




- Meter Box Data Sheet Page # 2 Page _ o ___ of _CIT __

J' or ¢ nit: H AL HS =D X
ﬁ'mj Meter Box _ﬁ_s__,__ Y Fact J.:QQ _____ ';un: _-’(Q\___ N 5_ /{ 3 /4 .Q
Leak Checks: —/,;_E—:'a' :: ng E: %%: ggrr:: Operatoris): Tg:{)‘

| - L B3 § o o o
Ingect SOE @ 100 co/min Nozzle: Probe @ 3/8 " od
- Initial Volume: /«530
#; ROTO PRESS: ___,3&:“_ Sampling Ratio : _ 8= :.1 BAROMETER: Z0/0
w T T | R STesk | P [verr] fhn |TERR |G
5 20| 014950. 80| G q%' A2 89 1500 2%: 90
. 125 |5 Mg, Jo (o4 1?92) %q &0 Q ‘£%
| iz0] _Dl44,.0%] P £ 10 40 20
’ 13| J5 K93 .00 A0 | D3 |E8 &0 7 S
g 140] 20 |53 | %) AR 1 88 | 0 = 9()
9 tez| 25 MG ] q20| D3R 3% <0 c@
- rwo] 00194508 AF AR RV
N | 155 95 | spl.469 R AN IR RS S
M 160 S| %233299 Lbidp | 8l |28 15605 |70 5’5_
1 es| 55 |55 190 Lodp | BT 128 B L LS
o[ [0 | D)dih 49 | O] %@ﬁ@—%@ 5
I 175 ! p z -
! ROTO PRESSg.-. f‘fgﬁ TOTALS =§81,/J LU oA .BRRDMETERéE_QIOr_
5 180 |0 S0, CGFA | L] 3%-_7}(3 ;’5
. 185 )5 | SIS A AREIREEEEES 5 //SS'—
~ 190 SHO|SIY4SH (-6YA| B 87 &95 2 /I |
3 35| D5 [516. 410, o493 51157 5 2 /«si |
7. 205 gg S5HO.0G2 (.3411 19 &R0 & }u
- 210 AO| 58228 L34l 19 180 1680 75 /g:
- e1s| U5 150308 -3 '/9, &7 1550 T
| 220 D £H5.39 R4 g 1 871580 7 /'5/
225 1S 07190 Q,OQG 1 187 1519 2 I
i 2z0| ID0OOVSHR 210, Q101575 72 |itg
- —= > FUTALS: | ‘, : %o‘%%’mnx vace = | 4o
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MOISTURE SHEET
Woodstove Data Sheet #3

Moisture Determination

1 .
Inicials rovere VL erma & vnies FHOGHS 527)/_
: Run: Z,

Final:

IMPINGER #1 | Date: ‘51{15 /qz' o

Final Weight //;99/'/ grams Technician(s): Imitial: B‘”) -

Initial Weight 57"—/:‘! grams Final:__ NN |
Net_ | (FRL0 v grams Approved By: U

IMPINGER #2

~Final Weight ‘O'QC? fq gramé

Initial Weight 3 Jaii O grams
Net 7/? ~ grams

IMPINGER #3 |

Final Weight ~/ qué: grams

Initial Weight 4/?"/:5 grams

l 1

Net grams

IMFINGER #4 (SILICA GEL)

Final Weight 84glq grams

. 1
~ Initial Weight 8270q grams

vee_ (80 grams /

f“

TOTAL MASS OF Hjy0 CAPTURED LSE 52 grams-

Scale Check: 295.0g = ZQS:OO g Front Half Filter # é?iF

885.0g = g Back Half Filter # Zéz 13

Notes:
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WOODSTOVE DATA SHEET #4r1y INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date3!i:”92 Timqu{}O By DK !Front Balgk Back Half

/—\"\ Manufacturer: SE 5 S@ze:\l!)mm Lot.No.=Z:ngZ Grades'&zsgLﬂSS
Filter| First Second Third
# Wt Date| Time | By | Wt Date!{ Time | By]| Wt Date ]| Time [ By
12l] Flo.1:987 [3ho | Ip0% (DX .99 [ |32 | 1300 o] 2014
~ 2ZH2 70 | N1eIo | NTo17 L] 36T ||
| 20380988 |/ ilb12| 710985 1344
- 264706893 [ [1d ]l o894 EZE;
1 2SFo.L12] \_ [t | N ].6917 135
ol 0934 N 161&) /16330 (25 | |
7 207F0.6820 | /|20 | 4437 Rl |
a 2.8f0.7015 | 7 [z | 1aej0 B34 | ]
: 209F0.933) | 1N | 16926 12
] 270H0.Lb3L3] N [leab| 2146365 |\ {13
3 271 F0.053 [0 [ 1628 [BL] 055 ] B3| |
27280, 7002 | ™ | 1630 | N | o8] 237 ] 1
g 21300878 | / lie32| /16920 (230 [
2740 Lq00 1 (i3] o902 1323 {
- [Zaskolms| N a6 | 16275 35 [
. 2700873 | ]38 | NAAR 1335 ||
217006975 / Do | Ner94 2361 !
] 2188069921 | w2 | 71679/ 1327 |
27980..901 | \ | wHd] L l6900 | | 1332 !
g 230F0.994 T ) [ idio]  1eAQ9 | o 1335 [N 5
"} ;
/.-P / /
| ‘l Checked by ﬂ/}"? Date: 3{2\1/'[?( Time_ J 40
a QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
8 Filter # WT Date Time Byl B DB %RH Date Time| By
- | WO |74 | 44 |30 | 16bob DK
| T 1731 43 | 363 |13 B,
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WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator: DatebliT‘QZTimqu 00 By D’< Front Half Back Half '

1}

IR B U B S

e

i

Manufacturer: Sf:",s Size=2.2 (o Lot.No.szB QO! Grade;#z;b GLASS
Filterf First Second Third
# Wt Date| Time { By { Wt Date| Time | By| Wt Date { Time | By
20 18]0. 2846 | Zholi521, [01].38¢4G 363 | [RdF |y vauedd eNS-
2280, 3822 1 N\ 11528 3847 1 1 11342
2033, 3308|  J11s20 3810 1343
240280 | /30l (]2 /s 1344
2L5Ao.as21 | 7 lisad | /13924 1345
2ol H0.38221 | 1830 |/ |-3244 1240
26,780,307 | 1 |i539 |7 3884 (347
28d0.3712 [ 1 isyo i 13770 1348
20,9d6.3875] | 842\ 13818 134
27080.3%131 > 1544 | \[2e0q [3
211 @ 0.3884 | 2o 1546 |01].3884 135S\
27250331 ™SNISYE |~ 3RS |2
271360.23%251  \[15S0| \lRed | 353
274803856 Niss2 L3083 13
27580.2832] /1l /13220 1355
2B 0.3%2| [ [ASShi [ 1220 3G
217%0.2824] 1 115531 1234 1287
278803801 | 11600]t |3Boh- (38
21960.387271 | 1160211 2260 |3&
230R0.22211 L P)God | N [2218 ldao
' /://,/7 |,
Checked by 6///? Date: 3!2\{!?( Time /¢y
QA REWEIGH BALANCE ROQOM ENVIRONMENTAL CONDITION!'
ilter # WT Date Time By IWB DB Z%RH Date Time| By
| Lo |74 | 99 30 1824 |01
5 |73 1 43 |3/2% |1340 &7
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INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: 4‘/1_7/99. Time: OO0 By: D)<
Beaker[First Second Third
¢ Wt DatelTime | By] Wt ,|Date | Time | Byl Wt Date | Time By
5011963870 | Too] 1004 [DK] % £274 | 4111230 ford ~
502 1a8.56251 ~ hoow I @-5630] 1 1324V |/ -
503 W.2090 1 JTiwes | /141 Jody 1226] || > Wudds o
Sod 18505321/ hero 1/ 195.0584 2| LG |
505 Wpasob] U Tioia U jre6 4504 1240
S0l | .10 [ao]lord |01 T4 1oy 348
507 [88.9861] N\ lioilo |\ ]88.99%0 344
S0% 3017 /hoi8 | Je34017 346
309 bsgdd | / Toao |/ | 95,996 348
Si0 h.e358 | L oo |\ | ed-87%7 1350
511 wr.182]7ho load 1007 s 260
512 |18.3852] ~\ ho2lo | \ k3855 |13
213192421/ ho2s | /1998417 1356
Z1Y hs-wol /7 lezo |/ |18 L34y 1252
515 o225 | L 1032 1L o6 084t i’ oo |
Sl Wsse1501%50]034 DiClis bMs] | lldon, |
517 1947160 1~ Dosb [N lad 20e0] | Jded |
518 1033861 ) lioas | /3 Beol i 14l
519 Wo.os3 | / oo || lo o3| I {j4og |
520 1986200 ( hoda ! B8.6067 | 4/
5721 1911835 [Yhohiovy PK|1942,%371 1 4B
S22 13,9227 1 ™\ Dodi [Nz 269 | it
522 1949397 ) 1wowg § J19d 3408 | R
524 685,71 / :060 /[ o6 esni Mo |
525 [as. )70 | € \ 95 .m3l< Lgbl
Checked By: df Déte: ‘{/ﬂ'lf/?}_ Time: /Y
QA REWEIL/ BALANCE &00}1 ENVIRONMENTAL CONDITION
Beaker # WT Date | Time | By WB DB %RH Date Time By
59172 1 4L |Hlao 1002 D
W 179 144 |4y | is3u %
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] | units UL HS SOV

WOODSTOVE PARTICULATE CATCH PROCESSING

- WOODSTOVE DATA SHEET # S Runsz ) Date: & /[3/@
ﬁAQ’) ' _ Techniciani(s): "S“'%
M FRONT HALF |
n .
FILTER #: cﬁaﬁ___ BEAKER #:_| é?i__ FINAL NT-JEZQJEE
FINAL WT: g mi: o TARE WT: G ""Q
-
s TARE wT._ __:7 g desc: ACETONE NET WT: fLC
e NET WT: f%t ~ g
~ FILTER #:____ BEAKER #:___ FINAL WT: g
o FINAL WT: - mis__ ___ TARE WT:_ g
TARE WT: g desc: ACETONE NET WT: g
- NET WT: _ g
g TOTAL VOLUME OF ACETONE
USED IN WASH
-
g BACK HALF
- FILTER #.dékli_ﬁb BEAKER #: (0D FinaL wT:_98. 8079 g
ol TARE wT-___; ~ g desc: ACETONE NET WT: YS9~ g
NET WT:__¢ ~ g
] FILTER #:________ BEAKER #1050 _,_3___ FINAL WT: /- 350’7/
. FINAL WT: q ml: TARE WT:_ JLxﬁcfé%g_ o
-~ TARE WT:_ g demc METHCHLOR NET WT: 21D
Ly NET WT: g
. BEAKER #: _@_L_/__ FinaL wt: 95 & 14 U5
~ ml._ TARE wT=j1§2,j3§§§_ “B
} desc: Hz20 NET WTz____ O
C BEAKER #: (LS~ FINAL WT:_[0G- ‘3:99'/
L ml:_ NS TARE WT: 06 -4
- desc: HZO0 NET WT:____ OB ]-18
fj BEAKER #:________ FINMAL wT.____LQEQJ:Z:"'
mls_______ TARE WT: o
. deses_ NET WT: «]
AL '
nE .
BEAKER #:_____ FINAL WT:_____ q
- mis__ TARE WT:__________.__ g
E desc:__ . NET WT: g
o TOTAL VOLUME OF QCETGNE
jl USED IN WASH _séﬁéﬁiijfi'hl
TOTAL VOLUME OF DICHLOROMETHANE
s USED IN EXTRACTION 75 ml
N TOTAL VOLUME OF DISTILLED A AN
. ~ WATER DRIED St m 1




WOODSTOVE BLANKS PROCESSING
WOODSTOVE DATA SHEET # SR

sLanks pone: S /1 /44

BEAKER #: I)

200 ml ACETONE ., mmp
FISHER OPTIMA LOT #:i[ﬁ%

» BEAKER #: (=
ml DICHLOROMETHANE
FISHER opTIvMA LOT #: {6306

BEAKER #:=
200 ml DISTILLED WRATER
RaIEMRA, ATt EIE

Unit: HA'ULCJ-LS_ v\l ¥
Run: ﬁ) Date: 5 /5/?&

Technician(s) @ _SSDKT‘(

FINAL WT: | 06,9839

g

TARE WT:_[O0R435 . o
NET WT:___s000%~" g
FINAL WT: _96-8468 o
TARE WT:_ (6.2 —_ g
NET WT: 000 4" g

FINAL WT: GG 01 o

TARE WT: Q:SZOS__. g
NET WT:___,000# g

BEAKER TARES  INTO DESSC: Time:(J00 paTE: 3/17/92

R # 15T WT TIME SND WT TIME

SRD WT TIME 4TH WT TIME

068938 | 1396 (106.2235) 1036

D
E oo | 258 (30.842:9] 1039
F

Q6.5 09] 1330 (. 5100)] 104

SCALE ROOM QC : TARES

SCQLE RODM GC = FINALS

DATE TIME BY WB DE %

DATE TIME BY WB DE %

2h= | 1200 [X%n 189 192 |43

S/73 ) Jode | QI | 89 | 79 |50

S/au (637 |PIC [ 88 |79 [9a

e et

s/ty | 1200 o | Y |4

BEAKERS: FINAL WEIGHTS

BKR # IN DSC | TiMeE | 18T wT | TIME

ﬂ

T ZND WT TIME 3RD NT_ TIME
D 5112|4900 | 062293 | 1048 | 0824 |[06Y
s | S |0900|% w3 /55D 924081178

/o
E Is/e [ 7320046510 | 118D

-1y

7e.5114 | 1330

e —

|

———

BKR # 4TH WT TIME STH WT TIiME

6TH WT | TIME 7TH WT TIME




' _ : Unit: H QA_M_QHS > ¥
~ ' _ ' Run: ; '
| S L5798

ar _ ' Date:
i NET PARTICULATE CATCHE CALCULATION _ Technician(s):
"WOODSTOVE TEST DATA SHEET #6 : ' WSTAPPl-AppDocl9-page2
Rev 6/90

Blank- Audit: By: /ﬁn A?itf Date: g,

Blank Calculations:
Acetone: ' 10904 g 000005 g/ml

Dichloromethane: rOC)OC—{ g~ 75 ml = Mglml-

e

200 ml

~
Ay
i

- -
} Distillted Water: rC)OOB g :‘. 200 ml = rOOOOO"/ g/ml
(}. Front Half Catch: :

Filters: _ 3|S5 “ g - { (_.0000 g) = 355 %
™ Total Catch No. of filters Blank Value/ Net Catch
 } filter
o -
- Beakers: 104Gy - OO ( coopl g) = L0945

‘;j Total Catch =~ M1l of Acetone 3Blank Value/ - Net Catch
. - ' ml of Acetone
f} _ Total Front Half Catch /Légng g
ffﬁj Back Half Catch:

R / .
Filters: /1(975"/3 . I (  .0000 g) = 167S %
Total Catch No. of filters Blank Value/ Net Catch
f“*i . filter
L ' '
Beakers: _ '
- 1. Acetone/I?fi ers: e -~
. : .2 Q?fwfg - 19J3&3 ( 000l g) = /2}{415 g
ol Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone :
’—] _ 2. Extract/Impingers: ~ ‘OCO";/_ P
NP D g - 75 (coo008338) = I&Sq g
_} Total Catch ml. of - Blank Value/ Net Catch
:}  Dichloromethane ml of Dichloro~
vt methane
3. Water/Impingers: o
. o -
-~ 5247 ~5 - __3D0 (conoor o) - 5337
 & . Total Catch ml. of water Blank Value/ Net Catch
- : ml of water
o~ ' |
} : . ' Total Back Half Caich 13'?
' Total Catch _ ' g
r /f

f} ' - % Front Half
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Unit gzxrfw_g@ 2o /X

Run #
Date &,
Technician . DA T

W5T6~-Forml,Rev11/89
MISCELLAREOUS TEST DATA
WCODSTOVE DATA SHEET #8

Useable Firebox Dimensions:See QC Section Usesble Volume: £ izg ft3

Dilution Tunnel Draft (If spplicable): Start /) stop ()

Test Chamhér.Air Velocity: Startzo Stop: _O_ Avg:_Q

Wet Bulb/ Start: WB! .56’ °r pE® 7(0 OF /l % Amb Hoisture 37 %RH

Dry Bulb Stops WB: 59 9p pg: 74 o°p /.1 % Amb Moisture 37 TRH

_ % Ambient - % Relative

X = /.1 Moisgture X = 37 Bumidity (RH)
Empty -
Stove Wt: ;?573 lbs.
Empty T
Stove Wt with Stack (Inc. 0il Seal) Wet:. 1bs.Dry: 3@4,{ Ibs..
Empty ' ;
Stove Wt with Stack and Ash Ash: O  1bs. Total:  304S 1bs.
xindliﬂ_m:./éﬂ‘ Smer Paper: { 1bs. Wood: O 1bs.
Pre Burn Fuel Wt. 7:9 + /3 | Totsl: 92 1bs.
Total Kindling and Pre Burn Fuel Wt ' 9.2 1ps.

Coal Bed Wt-1lbs: Ransg(cp.(_e -,;LD. )307al"3ab.71bs. Actual: 2.l 1bs.

Allowable Amount of Charcoal that can be removed:

Coal Bed Wt. Range Db + / 'é 1bs.
Lower We.

Upper Wt.

Test Fuel Wt-lbs: Ideal 1bs. Range: 1be. Actual: M. 1bs.
Test Fuel Size (pes.)(.75 x 1.5 x 5" Flanges) }4 Pcs_."
2 x 6's x MK v 4/ pcs /D, (» 1bs. 000 %

4 x &' x X)/il no AP Pes /U/ﬂ 1bs. A///J %

Est. Dry Burn /), b - (/0.6 x,&n‘mq) X 60 = [O0R

Rate (Kg/Hr.) . 2.2025 R230  Est.Dry Burn Rate (Kg/Hr)

Est EPA Heat Output(HOg) (19,1400 X 03  x /0L = [/R37/9

(Avg BTU's/Er) 100 Est Heat Qutput
(HOy) BTU's/Hr

_Comments: 9‘/0: ,983

/qa ~ j,-Qf-/Z.




- S Un:t. Z%%A’S S o 7X run: —_ed.____ Date: 5/ 3/92- ‘Page 2

£
U WOODSTOVE OPERATING DATA
- FIRE STARTED: ,Aél__é‘zzf?ﬁ ________ PST/PDST
E WARM UP AND PREBURN: PRIMARY QIR- set wide apen for all warmn-—
: up/preburn fuel charges, them zet to 4fZ£25522 ______ at Starf af

preburr.

' SECONDARY AIR: Aé/f/é’? CAT BYPASS: M

e

7 CHARCOAL BED PREPARATION: waked and leveled pricr to each warm=

tod up/preburn charge. At 11/ mir. prior to loading last fuel, raked and
leveled. In stove _______lAc Sec.

,% TEST: Door Wide Open during loading ____9__ mim ___3__9__ sec

~ PRIMARY AIR: opened full for first ___;2___ mir. ther‘: set to run

i; setting of CLOSEC -

e SECONDARY AIR: A///d CAT BYRASS: /U/ [42

o FAN: Nduring warmn—up @DFF' during preburn _
anN/ Fi*st _3_Q_______ mirutes of test OFF bhalance of test run

_________ Hreke™ T T TR

n
/]
3
n
o
n
1Y
o
1]
0
ot
]
ct

WOOD DATAR: KINDLING: a mix =f the grades listed belnw

ﬁ?ﬁ) 8IZE MILL GR_GDE SPECIES

PREBURN:z _2X4 Manke/Tacoms Std o btr s. arn D_fir
—S TEST! X4 Bac kg ys) #E ar bt S. arm D Fipr
_4x4 Paclkwzod _ #2 ar btr s. grn D Fip

PELLET FUEL APFI#: ______J/ﬁ ______ —

All pgrades WCLER rules

i WARM UP INFORMATION: : / D / 8 .
A1l m‘P-bHr“h/warm up fuel pisces wers 2ither _ /S5 ar _{0 . inches.
\- ‘ 15t warm uo/ pr‘ebur*ra fuel charge ! __..7_.1 lbs ) added at —'/-Z"‘;ZQ--" '
2 - 1 char ( J_ 3 1bs ) added at __130 o
2rnd warm up/preburn fuel eharge —b s a L e
} Zrd. warm up/prebury fuel charge o lbs ) added at _____ .. -
) 4th warm upg/preburn fuel charge € 1bs ) added at -
B ibs ) added at' __________

Sth warm up/preburn fuel chargs e eem i




.

)

UDit: Q@A e LA
Run: =l

. FUEL MOISTURE Date: =73 ]92
WOODSTOVE TEST DATA SHEET #10 Technician: BN THK- e S
' . WST1l-Form7-Rev11/89
Room Temperature: 72 OF Correction Factor: gz

NOTE: Record readings to the nearest 0.5% moisture
Uncor Values are corrected for temperature: Yes .
Time Test Fuel Moisture Readings taken at: Ko®)
Calibration Checks: X_ Y ___.~12.0 42,3 22.0_22.0

No_ ;7.

c Top Bottom Side Piece Avg
# Dimen | Use Uncor | COT Uncor | Cor Uncor | Cor Corrected
1| RO START

2

3 ‘ TN
s g | Pl s Q200 1200 1229 | a5 1B R2/61
p _

6

7

8 -

o |2ehnty| Tl zi0 1229 1220 i 1215 1235 | 23500
10 vk gl T /95 1213 zho 1229 |20.0 a8 | 22.000
11 |akis] T 1205 laad lzro 1229 /85 V200 | 21,800
12 /5% T l2r0 1209 1210 |4 |40 |20 | 22lel]
13 AT
" o ——
15

16

17

18 ‘

1 [Fer | T [g00 [20,8 205 [204 {198 |23 | 21933 |
20 :

indling Pretest Fuel Test Load

% Moisture - Dry Basis: /V/d' Zf/ﬂ?f?f 157/' 22'3(’7/1:/
% Moisture - Wet Basis: N/Ig 79/ /g- /45/:7" /?';761/% = .

To obtain Wet from Dry: 100 X 7 Dry Rdg. = 7 Moisture, Wet Basis
. 100 + % Dry Rdg. ' :

Acceptable Ranges: 16-20% wet; 19-257 dry
(17.5 = 22.5 on Meter [Uncor reading] at 70°F)

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




Dry Wt: g

Unit: AN 2 b S ST
_ ' Rund: _Z
WOOD DENSITY DETERMINATION Date: =s//3 /22

WOODSTOVE TEST DATA SHEET ¢11 Techniciant - L
' " WST2-formll-Rev 6/90

Wood Piece: Nominal Dimensioms: Z X 4 X B/L

Depth (D): 395 cm
Width (W) : ‘?,Qg cem
Length (L): 9. 46 cm ' _ .

g 8 em :

% %E cm Length X = 3,478/ em

cm
Volume: ﬂ)l, 57{ cn3 ‘
- (D X W X1L)

MOISTURE: Room Temperature: 73 oy Correct:l.'on Factor: D
Uncorrected Meter ReadAinga Corrected for temperature:Yes___ No /

NOTE: Record moisture meter readinga to the nesrest 0.5%

Uncor Cor Avg % Moisture (Dry) 22’ Qé i

Top: /6]3/ 2.3 % Aug % Moisture (Wet) /74'5

Bottom: /C],O 20,’, %
Side: Z&,O 258 % Scale: Leveled In l/ Qut ~

A
3. @_/%77. Ze__rnedg In.

Wet Weight:o?c;,-\')" g Dry Weight: &&3 g

% Moisture Dried Basis: L@O?}Q‘ 2
" [1 - (Dry Wt § Wet Wt)] X 100

Date Time i Temp

Into Dryer s J13/72 4&% 235
Out of Dryer G
(Minimum Time in Dryer: 24 hrs.) Hinimum Dryer Temp 100°c (2129F)

Dénsity = (dlﬁsflé g 50/ 373 ! - /@/7/ g/cm3 l/

(volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. :4
Wet Wt: g = ) g = g
Grose Wet Wt. Tare Beaker Wt. Net Wet Wt.

LR L

g " g

Grose Dry Wt. Tare Beaker Wt. Net Dry Wt.

% Moisture Dried Basis: %
[1 - (Net Dry Wt - Net Wet Wt.)] X 100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERQ/SPAN CHECK
WOODSTOVE DATA SHEET 415

Site: EEMC - West, Kent, WA 9B032 Date: 13/92 Analyte: COo (15-1)
Source: HAUVGHS 5210 5&g1£5 Run #: o)

Zero Cyl #: 1 132257 Conc.00.0 % COp _ Cyl Press: 300 psi
Certified by: l_IGD\D EA\Q. Date: 10)7/QI
span cyl #: 29004 Conc. {2.l, % CO5 Cyl Press: QOO psi
Certified by: _MATHESON Date: 10!5|Jq1

Analyzer: Make: Horiba Model: PIR-2000 ' SN: 407069
Range: 0 - 25.0% CO9 : Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH | Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 25.0% CO»p
EPA Control Limits = + 2,5% of 25.0% COp = + 0.625% COjp

e

re Run Audit: By: D’< Time: 13 S Temp : ‘8' OF
Audit Results »
oint Expected Response Actual Response + Conc.
3 Meter | DVM | & Meter | DVM ] o pifference|] 4 s
ex 00.0 | .000]00.0 | 00-0 |.000].084] .05Y 217
boan 504 |.s04 |12 | 50.2 |.S0a|zest| =163 |F1.299

Comments:

JPost Run Audit: By: D K Time: / 8/5 Temp: Z Z of
Audit Results -
[pPoint Expected Response Actual Response + Conc J
# Meter DVM % Meter DVM ) Differenc 4 %
Zero 00.0 .000 | 00.0 00.0 ,000 |.054 054 I.ZI'T
Span 504 |.s04 {12, | 50.0 [.500 |23 -2i2 [ru$3

Comments:

+ Conc. Difference = Act % - Exp (Std) % -
Zero % Differece = Act % (ppm) - Exp &% (ppm) X 100
_ Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % (ppm) '
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 pate: S5//\3/92analyte: 0o (15-2)

source: HALGHS S270 Secruo Run #: 2

Zero Cyl #: ] 1320257 Conc.00.0 % 0, Cyl Press: 300 psi
Certified by: L1010 AIE. Date: /0/7/‘”
Span Cyl #: Dq OO‘-’ Conc.m_%_gz_ Cyl Press: 400 psi:
Certified by: HF}THE SON | Date: IOI/BI/QJ

Analyzer: Make: Teledyne Medel: 320 Ax SN: 37465
Range: 0 - 25.0% 0o Analyzer Output: 0 - 1.0 2
Flow: 1.5 SCFH Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 25.0% 03
EPA Control Limits = + 2.5% of 25.0% 09 = 4+ 0.625% O»

Pre Run Audit: By: DK Time: [|335  Temp: 19 OE!
Audit Results
Point Expected Response Actual Response + Conc.

# _Meter DVM $ Meter DVM % Difference A s
zero 00.0 |.600| 0.0 | 60.0 1.004[70063] ~003D SO0
Spén '3-'1’ NGl 12-4 /a’j’ .4/99 12. by ,Q:l‘-l /809
Lomments: Teledyne#2 Cyl 3% EXp & Act % Adj to + 8%

Post Run Audit: By: . D l< Time: 1825 Temp. : 7 Z OoF
Audit Results
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM D) Difference 2N %
ero 00.0 |.000 | 00.0 06.0 |.,003|.028] ~.0283 <14
Span 1.4 [ 49 12.4 12.3 {490 [12.395] -.005 - 0472
Comments: Teledyne# 2 Cyl % EXp % Act % Adj to + A%

|

* Conc. Difference = Act % - Exp (Std) %
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
L L - _Exp % {ppm) ' '
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Site:

EEMC - West,

WST6—-Forml0 Rev 8/88

PRE AND POST TEST ZERQ/SPAN CHECK
WOODSTOVE DATA SHEET #15

Kent,

WA 98032

Source: HALGHS 5'270 Sepies

Date: 913
Run #: 55;

G Analyte:

Cco (15-3)

Zero Cyl #: 7132257 Conc.00.0 % CO Cyl Press: 300 psi
Certified by: L1guiD Aie pate: 10/3 IQI
Span Cyl #: ?\Q()OL‘ Conc.q.QB% co Cyl Press: QQO psi
Certified by: MATHESON Date: ’0‘)311‘“

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:__X  Flowmeter:

EPA Span Value = 10.0% CO

EPA Control Limits = +2.5% of 10.0% CO = 0.25% CO

l.l:re Run Audit: By: DK rime: _J 340 Temp: _ 30 OF
Audit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM 3 Difference] & %
Zero 00.0 .000 |} 00.0 00.0 .000 I 004 "'OOL{ '044
lepan 49., |.496 | 4.9 | 49.4 [.499[S5.08 .06% /1.380
Comments: | |
fPost Run Audit: By: DK Time: _| 830 Temp.:_ 1/ °F.'

Audit Results
fPoint Expected Regponse Actual Response + Conc.

4 Meter | DVM | % Meter | DVM | & | Difference] & %
zero 00.0 | .000 | 00.0 | 00.0 |.000 |:004| 004  |.044
Span Yg.Lb |. 49 | 4.96 | 49.1 | .y9r 4992 033 oY
Comments: |

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

Span % Difference

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

~ Exp % (ppm)




WST6-Formll Rev b/db

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: S/13 Analyte: 802 (15-4)

Source: HHUGFHS 5270 Siﬁlﬁ& Run #: ol

Zero Cyl #: TISQQSW Conc.00.0 ppm SO, Cyl Press: _ 300 psi
Certified 5y: L) a0 p\\la Date: lO}T)QI

span Cyl #: QAL2%92 conc.|23% ppm S0, Cyl Press: 450 psi
Certified by: Liguid Qlﬁ. Date: QIQ'{}QI

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

Range: 0 - 2500 ppm SO9 Analyzer Output: 0 - 1.0 V.

Flow: 1.5 SCFH Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 2500 ppm SO02 ‘

EPA Contreol Limits = +2.5% of 2500 ppm S0, = +62.5 ppm SO»

Pre Run Audit: By: D|< Time: 1320 Temp: B/ OF

_ _ ﬁudit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM | ppm Meter | DVM | ppm | Difference| A%
zero 00.0 | 000 | 0o.o | O0- [.002[8.932} §.432 |. 337
lspan 49.3 |.493 1232 | 49.3 |.493 '22‘3‘ 2,000 |.lbx
Comments : |
Post Run Audit: By: [)ki Time: /31D Temp:__/ / OF

Aundit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM | ppm Meter | DVM | ppm | Difference Dy
Zero 00.0 | .000 | 00.0 00.) |.007 593 593k |.237
Span 49.3 |.493 11232 | v9.1 |.491 |3y |-2.992  |-.243

Comments:

¥ Conc. Difference = Act ppm - Exp (5td) ppm

Zero % Differece = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % {ppm) X 100
' Exp % (ppm)
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S Co B Run: z.
g'_]. ) _ o Date: S//3/9L
j : : : ' B - : Technicians: gy TX 2k T3 |
| WST6-Form3-Revll/89 .
jf"\ QUALITY CHECKS
e WOODSTOVE DATA SHEET #16
© Ambient = Trs:___ _]q oF T/Cc#30: 78'-6 OF.

-Thermocouple Check (at ambient): T/C#1l: 833 OF;T/C#2: .37 b oF;

'"* | T/c #3:_594. D  or; T/Cc #4:_41]. ] oF; T/C #5:_ 212l OoF;

r/c #6: 229.8 oF, T/C #7:_D9.0 _°F; T/c #8: UOD.S '°F';

-~ T/c #9: 10S].8 oF;. T/C #10: QB OF; /¢ #11:_ 7Rl ©°F;
§ - T/C #12:_ D3 1 OF; T/C #13:_ 12D |, OF;  T/C #l4:_B4.D  oF;
= T/C #15: 13%8.1 ©oF; T/C #16: 51"'7 oF; T/C #17: Q}Q °F.;.
| t/c #18:___90.1 eoF; T/C #19:____ °F;  T/C #20: oF,

~T/C #21: _°F;  T/C #22: ' oF; T/C #23:_ oF;
N T/C #24; ' oF; T/C #25: oF; - T/C $#26: oF;

Comments: fﬁj‘f fEfTFHErr

Thermocouple Readout:
Pretest Zero/Span Check and Calibration:

po ' Zero Adj Post Test Check % Difference
/} (0°F) t__. ‘J °F to:__0 OF Zero (0°F): .4 _ OF 29

| Span | Adj | Span ,

- (2000°F): Q003.9 or t0:2000.0°F  (2000°F): 2003, ¥ yiid

(Allowable % Difference = 1.5%. Use f_ormu_las on Weodstove Data Shegt_
#15 to calculate % Difference) ' '

o Thermocouple Readout Pretest Linearity Check

- 0°F = o) oF; 200°F = N OF; 400°F = 3‘?99 OF;
_ 600°F = O S  ©oF; B800°F 203.0 oF; 1000°F = J002.3 _°F;
- 12000F= _]2pN. 3 ©F; 140007 = {40).T ~ °oF; 160007 = _[(:0D.% oF
g 1800°F= J903.5  oF; 2000°F = DO00. 0O °F -

L}

3 Tracer Gas (SO;) Injection Train Leak Check: Pre_ .~ Post_.
Combustion Gas (C05,02,C0) Train Leak Check: Pre + Post v

_ - Tracer Gas (S03) Analyzer Train Leak Check: Pre Post-/

:m_ Draft (Static) Cuage Zero Check: Pre V// Post e

/-\l Scale Check Pre (Wt, #'s): ’é' 5}/b - /0,0

— Post (We, #'s): 317-0' 307.6 = 100

' Stack cleaned prior to the run: .Yes_ No Ié.'

oy




CLIENT : HAUGHS PRODUCTS TEST No. : 4
-
| MODEL: S-27X | DATE: 5/15/92
hekkkdkhkkhkhkkkhkkhkhhhhhhkhrhRrkhkdkidkhhhhhhkhhrrhkhrhrrhrhdbhiadbhrhbidbrihbiad
. _ TIME METER DELTA METER PERCENT PERCENT S02
“ READING H TEMP. co CO2  COCENTR.
. (MIN.) (C F) (IN. H20) (DEG. F) (. % ) (%) PPM
- 0 617.800 0.150 77 0.78 5.10 475
5 5 619.300 0.210 77 0.67 3.20 400
' 10  621.099 0.150 77 0.69 2.90 475
— 15  622.615 0.120 78 0.75 3.20 525
; 20 623.992 0.120 - 79 0.89 3.20 525
= 25  625.374 0.150 80 0.64 6.20 475
30 626.907 0.200 83 0.15 8.20 400
~ 35 628.747 0.200 84 0.19 7.80 400
t 40 630.593 0.180 85 0.19 10.30 425
45  632.338 0.180 85 0.12 10.40 425
- 50 634.083 0.180 88 0.09 10.40 425
\ 55  635.847 0.260 84 0.10 11.00 350
60 637.957  0.260 "84 0.07 10.00 350
65 640.067 0.260 86 0.12 9.10 350
- 70  642.192 0.230 86 0.09 9.70 375
) 75  644.176 0.260 87 0.09 10.00 350
" 80  646.310 0.220 86 0.14 8.60 375
- 85 648.294 0.220 86 0.33 8.00 375
] e 90  650.278 0.200 86 0.28 8.50 400
95  652.138 0.200 86 0.25 8.30 400
100  653.999 0.200 86 0.33 6.70 400
- 105 655.859 0.160 86 0.70 5.90 450
110  657.513 0.140 86 0.79 5.70 475
115 659.080 0.130 86 1.09 5.60 500
120  660.569 0.130 86 1.40 4.70 500
1 125 662.058 - 0.130 86 1.29 4.40 500
. 130  663.547 0.130 86 1.40 4.20 500
135 665.035 0.130 86 1.35 3.90 500
~- 140  666.524 0.120 86 1.48 3.70 525
j 145  667.942 0.120 86 1.48 3.50 525
150  669.360 0.120 86 1.46 3.30 525
155  670.778 0.120 86 1.50 3.20 525
e 160 672.196 0.120 85 1.46 3.10 525
o 165  673.609 0.120 85 1.46 3.10 525
170  675.022 0.110 85 1.45 3.40 550
- 175 676.370 0.110 85 1.39 3.60 550
1 180 677.719  0.110 85 1.40 3.50 550

185 _ | | 85
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7  TABLE 2 ----- FIELD DATA
~' CLIENT : HAUGHS PRODUCTS ' TEST No. : 4
MODEL:  S-27X o DATE: 5/15/92
’ ********_*********-**_***********_************************_**********
"] METER CAL. . Wt. WOOD -
..} FACTOR (Y) ----—-- - 1.066 BURNED(LB) -=--—-—- 10.5 Lbs
BAROMETRIC - . WET, FUEL
PRESS.(Pb) --——--- 30.12 in Hg MOISTURE % -----—-- 18.306 - %
”1 LEAK RATE. : _ Wt. PART.
.y POST (Lp) =—=—==w- 0.005 cfm  COLLECTED =--——-- 0.5836 g
| . WATER o METER _
VOL. (Vigc) ~====—~ 104.2 M1 VOLUME Vihn —=-----— . 59.919 mcf
. TEST ~ HC MOLE |
i TIME (MIN) ------- 180 min FRACTION  ~-—==-- 0.0132
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TABLE.3: ————— FIELD DATA AVERAGES

CLIENT : - HAUGHS PRODUCTS : _ TEST No. : 4

MODEL: 8-27X S - DATE: 5/15/92
P L L R R e s eI T e T T E LT L R TR T S e T L D Tt e e Lt Lt L L

AVG DELTA
H =-=---- 0.17 in H20  AVG PRCNT ,
_ L : co L mm———— .- 0.76

AVG METER - S :
TEMP. Tm wwmm—==" 8B4 deg F AVG PRCNT :
: : co2 @ - - 6.10

AVG PPM . o
- 802 -————-- 457 - PPM




d
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/f> TABLE 4 ----- CALCULATIONS
' CLIENT : HAUGHS PRODUCTS TEST No. : 4
™
‘j MODEL: §-27X . DATE : 5/15/92
***************************************************************************
7 STD SAMPLE _ STACK GAS -
VOL. Vm{std) ---=-- 62.40 dscf FLOW Qsd = -==———= 571.338 dscf/Hr
. . . &
- : ' 9.52 dscf/min
VOL. WATER PARTICULATE .
- VAPOR Vw(std) ----- 4,905 scf CONCTRT., C 8§ —====- 0.0094 g/dscf
| PRCNT PARTC . EMISS.
MSTR BWS —=—=m=- 7.29 % RATE E = =—-=———nm 5.34 g/Hr
‘ BURN MOLES OF GAS
RATE BR  ------- 1.30 Kg/Hr PER Lb WOOD Nt ---- 0.52 Lb-mole/Lb
s CO EMISSION PART. EMISS. |
RATE .  mmm——— 145.10 g/Hr " RATE = -—====- 4.12 g/Kgdry
. & _ . _ ' fuel
e . ' 111.79 g/Kgdry ' '
! ' ' ' S : fuel

0
i;) '

L




q TABLE 5 =ww—== PROPORTIONAL RATE VARIATION
™" HAUGHS PRODUCTS TEST No. : 4
i) S-27% : DATE: 5/15/92
*********************************************************************
TIME PPM PROPRTN. PROPRTN
INTEVAL %* RATE VAR. RATE VAR.
Ti Vm PR ' AVERAGE
”] 5 752.2 98 100
10 759.8 99
15 759.5 99
— 20 761.0 99
J 25 762.4 99
30 762.3 99
35 767.8 100
40 768.9 100
F} 45 771.5 100
50 769.4 100
— 55 778.5 101
l 60 769.8 100
J 65 768. 4 100
70 772.4 100
a 75 771.9 100
3 80 775.0 101
85 772.6 100
90 772.6 100
Fifﬁ) 95 772.6 100
* 100 773.0 100
105 772.6 100
110 772.8 100
115 772.8 100
120 773.0 100
125 773.0 100
130 773.0 100
135 772.5 100
: 140 773.0 100
f] 145 772.9 . 100
: 150 772.9 100
155 772.9 100
- 160 773.6 100
*T‘ 165 771.6 100
L 170 - 771.6 100
175 771.1 100
¢7 180 771.7 100
P 185 L
s 190
)
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WSTS-Farm7 -

' C?_?PUTE . INPUT DATA ;UUDBTUVE DATA BHEET #1
Cl ient .7 % .
Client Address H} di [’QJ Cﬂal‘f

Bramp Tya Ontario, Canada LCT ¢/
Client Phone HZ(Q Zﬂz_ﬁaﬂ_o

Project No. ' Model No Sg?ﬂX
Run No. g Date of Test_ﬂm_ Est Grams/Hr

Stove Type: GCat Non Cat___ X Pellet

Data To Be Submitted To: Oregon__ X _ Colorado EPA K

Burn Category: Low (<0.8 Kg/Hr)______ . Med Hi (1.26 - 1.90 Kg/Hr) ﬁﬁ

Med Low (0.B - 1.25 Kg//Hr) Max (>1.9 Kg/Hr)
&9.do8 18200

Fuel % Moisture (dry) “{wet)
(00.00) (Data Sheet #10)

Stack Static Pressure #rO'qB - "Hz20
(0.000) (Data Sheet #12) . 30 / :

Barametric Pressure ’Iﬂ‘ "Hg &7
(00.00) (Data Sheet #2) ' /

Temperature (Average Room) Combustion Air /7C/ oF -

(00) (Data Sheet #14)

Flue Gas Moisture 7“989"’, - % —

(00.000) (Data Sheet #7) /

Ambient Moisture
(0.00) (Data Sheet #8)

Stove Weight é_l? / lbs //"’.

(000) (Data Sheet #8) / _ .
Stove Temperature Change _q / ___F s
(000} (Data Sheet #14) . -
Particulate Emission A4 gr/dscf
(0.0000) (Data Sheet #7) . . :
Fuel Higher Heating Value (dry) — BTU/1b

(0000} (OT&E Sheet)

Fuel Type: Wood: K Pellets:
/

Total Fuel Consumed During Burn !O«S
(00.0) (Data Sheet #8)

lbs +

Total Particulate Catch 1588_5 / : g V/

(0.0000) (Data Shest #6)

H20 Captured _ ZO(‘{’Q\ / g o

(00.0) (Data Sheet #3)

Dry Gas Meter Volume | SQ,C‘?(Q / cF / :

(00.000) {(Data Sheet #2)
ya _
Dry Gas Meter: Y Factor: "/J-"l- &6 Post Test Leak Rate 2 CFM o
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Meter Box Data Sheet Page # 2 Page ___1_ o _of __ =
Meter Box _-_E_-Lj_‘_____ Y Factor __,_'__O_LL__ Unit: _HAUGHS 897X
Leak Check 15.0 » Hg @ 005 cfm Run: L Date: '5/!5/92
= :IZI): u Hg @ —’__df‘:' g‘!’m Operator(s): T
" Hg @ cfm
" *"Hg e efm :
Inject S02 ® 100 ce/min Nozzle: Probe @ 3/8 " od
Initial Volume: /fOD
ROTO PRESS: ___ /. __|Sampling Ratic : __2& 5 : 1 |BAROMETER:JA.LZ_
TIME METER | STACH | DELTA [METER| S02 [ROTD |PUMB
READING DSCFM H TEMP | PPM |TEMP |VACC
ool 1405 | ((789d 72 yz2 g | 77 Y222 | ed
os|{ m| @239 326 A 117 1y |72 |05
1of ) 6208971 L 2yzzl 0o | 79 19257 72 2.8
15| 20| (22617 lezar| 2 |77 lor|ia (6571
20| 5| 239921 lpor| (2 |72 | 525l 72 |45
25| 3y | (2037 2¥7 | 8 | o | ¥ 72 |45
| 25| k26 &2 20 3 Ly | 22 127
3| Wi 877 | £ | &Y | Yoo | 72 112
sl 4| 39 592] | &29 72 g5 || 2 110
45) v | (32372 R 2% Ay | ¥ | Qe | 23 140
S0 63Y07 g2/ (g | 88 Y27 272 /ST
ss| 100 | (35N | [0.063 yr | 350|723 147
ROTO PRESS: ___« % __|TOTALS @ 2.J6 7% 777Pf| parOMETER: : 3OLA
&0 S 3729571 1 20062 26 | Y1 35D 73 12,0
65| | ¢rdob7 00y9 1 25 1 86 | 362 | 7 |20 |
701 Tl GRIR 9379 |23 | 8L 1325 | 7/ 120
S| ap| ¥V 100y 26 | g7 | 350 7Y 1201
80 257 (L3104 9177 | 22 | 8b | 3757| 72¥¢ |20
85 Jo (,i_‘&a?‘?ﬁ | 9 577 22 | Bb 1375 74 120
so| -1 (D218 d%2 | 2p | &L | vap | 2¢ |20
35 vol (y2.{3% & 777 20 V8 |\ Yool 257 120
100 vl (53,998 | £7727 1 .20 | 8L | Yoo | 75|20
105 1A YW 1 1502 b gL | Y0 27 120
110) - ) GITGR 2344 JY | 6 | Y27 725 1L
115) A0 | 4S9.080 | y 22 A3 b .S'Z@ 725120 |
‘ TOTALS: { b SLEN . A bgpmnx vace = | —
TOTAL CU FT| —— To7ALS (204032 2003%PV BP: T
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Meter Box Data Sheet Page # 2

Meter Boax __Eﬁjn __ Y Factor JLQQ-‘__

Leak Checks: (2 " ng @ Jgaf cfm

' A H @ cfm
"LEZ§ Hg @ __ cfm
" "Hg @ efm

Inject SO2 @

100 ce/min

Page __gg____ Z'F ——— _%__

unit: _ Hayoht S220X

Run: __ ___%Date y//?,?z
T«

Operatoris):

Naozzle:

Probe B 3/8

L1} Gd

Initial Volume: _/-300
ROTO PRESS: . 3 |Sampling Ratic : __ZY __ EAROMETER: 30/2
w | T | PR T s | e [ B 10
120| )205” | (LD LI | 2021 (3 1 gb|sVOV 25 141D}
125| 12 | (62033 7021 | /3 | Sk lswo| 77 jO5
120] s | L3877 202 | 43 | yLlst | 75 1057
135, 2p | (LS 0357 20 | /3 VS 1 sed | 7T 165
140| 25 | (Lb3s2)| T eegzl a2 | &b [ |27 057
145 20 | (42 9%2 (632 1 /o [ 8L 1 sas] 757105
150| 25 | L4936D | Leg7l /2 | M | serl 7los)
1S5| v | LD 777 ) L Lb87 1 | & | so5” 77| o5
160) yp | (72.{76 } Ley?2 | Lr2 | gy tas | 28 Vo5 )
165| | L7260 (871 /e | &5 lses| 77 9.5
170] v | (20022 | Tez83 ] 0 1&|ssvla]0s
175{ 430¢ | (p76370 eS8 / 5 o] 27 1A
roto press: _______|torens C ago g L Y @’BQRDMETER 20242
180l | Ly us T o3zl vl (ool 70 |45
185 - _
190 (213551 ). STHI 113X
195 - /iﬁ)
200
205
210
215
220
285
230
— TOTALS: MAX VACC = | 2D
ToTAL cu FY & 94/7] TOTALS:¢ 7, APV BR: _ 30027

v

=
m
<7 87@’/4:«/\/ -
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WSTS-Formlh_
Revl12/89

MOISTURE SHEET
Woodstove Data Sheet #3

Moisture Determination

Balance Balance : _
Initial:  Level__ p~ Zeroed / Uni::ZEﬁ% 9] 3}2,:25 :

Final: : Run: ?’
IMPINGER #1 Date: 5://}’;/43. -
Final Weight égg‘l grams Technician(s): Initial: ZZ\ 4
Initial Weight '5.73\.)’ grams *Final: ‘W(

Net QLL(?v// grams  Approved By: _ &ﬁt

IMPINGER #2

Final Weight 5?0, o grams

Initial Weight S"ﬁ_?.y grams
. \ —
Net [ﬂfb grams

IMPINGER #3

Final Weight | 4?5:& grams

Initial Weight (jt?)/ v grams
Net IB/ grams

IMPINGER #4 (SILICA GEL)

Final Weight ‘8")‘{.3’ grams

Initial Weight EAL? grams

Net_ !Q,! - grams // _
TOTAL MASS OF Hy0 CAPTURED ZOL/'C!L grams

295D g Front Half.Filter # d{ Cizz -

Sqo D g

#
$¥0 g Back Half Filter #M

Scale Check: 295.0¢g
590.0¢g
885.0g

Notes:
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WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHETS (TARE"HEIGHTS)

Into Dessicator: Date3!1t92 TimeOQDO By DK @ Back Half

Manufacturer: Sc__i)___ Sizes ___O_m_ Lot .No. M Gradesw
Filteri First Second Third
i# Wt Date| Time | By | Wt Date| Time| By| Wt Date | Time | By
2ol El0.10987 |30l 0% 1D |99 [ 1363 | 1360
228070 { NHelo (70171 11381 11
26380988 |/ Lozl Zleges 1] 11394 Hhuang, en |}
214 0, 1,393 loid [ [ le8gd EZE]
20SF0.L912] \ _{iblb] Nib?1d 138
b Fo.edd]| NI | 6936 35
20 7H0.83 ] /120 | | 6137 6%
| 2L8fF0015 | /122 | - 11ejo B34 |
2009%0.1.933) | |l | 36936 12
270H0.L,9L5[ N | bl ‘lAes | | {135 |
271 H0.6953 | 350 (1628 [BL 6351 Bl |
27280.7002 | ™ 1 1630] Y |- 708 33111
27300978 | / 132 /149820 (230 | |
27480900 | | [1b3d] L6902 1233
275F0.L975 | \ 1636|1275 |22
2700878 | ] 1638 | AR 1338 | |
211006475 / [ieuo | 494 133G | |
2180069921 { w2 [1699/ 1337 | !
27980.1.901 | \ | wgtdi { 16900 (3221
23080.6994 1 J T o] 16497 1339 |
%ﬁﬁ sZ#’ J
Checked by Z, Date: WGt Time YJTU0
7 - |
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
Eltgr # WT Date Time By kJB DB %RH Date Time| By
| Lo L 28 1 44 | 30 1 1L0b DK
F 1731 43 | 363 |13 B
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WOODSTOVE DATA SHEET #4-13 INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date.‘_’)lﬂ‘qg"rime 4900 By D,< Front Half

Back Half

Manufacturer: 5{'?,5 Size:S.ng Lot.No.:-'z.B Qt)l Grade:*ﬁi} GLASS
[Filter| First Second - Third :
# Wt Date]| Time | By | Wt Date| Time] By| Wt Date | Time | By
201 £]0.384 | Fhol 1521, O] 384G B3&3 | [RUT 1wy |
228 39722 | N[s29 [N [3842 | 1 [13dal .
2038, 3305] 1530 320 1343 Haues busd
204802330 | 7 1is3al [I-32/8 1344
2b5d0.2321 | 7/ |is3d | []3924 134E
U0, 2322] [ 118201 1 13884 1234 b
20,700.3917 1 | [1E38 1 3884 (347
26%40.3712 {1 1540 |1 13770 134&
21,966.38751 | [s4Z |\ 12816 |34¢
27080.3%13 [ N [isd4 | N3eod | 350
R . |
2711 8 0.3%34 ] 3ho | )54¢ [01].2284- 135\ | |
728038 | N118Y8] ~ |33 1354
| 27380.23825]  \lissol] Vel | 253
2748028561  Niss2] 113e4s3 |3
215ho.2832] /sy /13830 1355
27 B0o.382| [ [8Sbl (1320 136
277%0.3836 [ 115531 |23, 1267
278 0.23010 | [1600]0 13804 138
21960.38271 | 1J602]1 12260 |32
290R0.3821 \ /6041 N\ 13218 oo | N
/;2;7 j '
Checked by &/ /’) Date: 3[2\{[% Time__A¢Uu _
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONE
Filter # wr Date Time Byl lk'B DB %RH Date Time| By
| LO17d | 49  [3z0 1824 1D
5 |73 | 43 |3/ |34 y;,
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INITIAL BEAKER wslcn'rs (TARE wncn'rs)

Into Dessicator: Date: 4/17/9; Time:_JQOOQ BY=____'D)<
Beaker|{ First Second Third
¢ Wt Date}Time } Byl Wt ,|Date |{Time | By Wt Date | Time } B-
5011963870 [ o0 [ 1004 [D] % £274 | 4141238 Mo
502 198.56251 ™ 100k | M 1-5020 12,20
503 12080 | JTweg | /141 Jodd 1236
Sod 1a5.05921 / Tojo |/ 155.0584 1208
505 WLyso] C g [ e 454 1240
S0l [ M.1ko [Tao101d oK 94 1bod A
507 [88.9%7] Nhoie |N[€8.9870 1344
S0% w307l /hoigl Jle3de1? 1346
S09 ks 24l / Doao |/ 1 95,7096 1348,
S0 Iv.e7358 1 L {ioaa |\ | 1ed-87%7 1350
511 hoz.m9219h0 lload o7 2745 12sn | |1
512 ine.2352] ~ ho2o | \iee3855 el [ 1]/
51319.24912 | ) 11028 | /196 8417 136 | 7 HRUEHS By
519 loswawo |/ loso 1/ e 3dd] | Tiase 1]\
515 o.2299f U D03 [\ {60864 il ool ! 7
Sl 86150 [Mh0lin3d i ls.7457 1 lidesy ||
517 1947160 1=~ Dozt [N\ fed 21e0] T jed |
S18 03821 ) lioas | /18 B0l i [1dol ]!
519 o003 / iowo I o ootz | 11402 |
S20 1986200  ( loda ]~ [8.6067 o |
| S21 1912835 |Y20]09y PX] 92.%37] | [dip |
S22 13,9227 ™\ Diode [Nz 209 | HAE
5232 999297 T Twowg | 19 9408 | 1418 |-
524 |iow.85,7] 7/ ':DSO [ o sl | o |
525 las. 70 | C \ [95.,1m3l< ggl
Checked By: 44% Déte ‘-//QJ/?L Time: /Y75
QA REWEI»G/ BALANCE ﬂOOM ENVIRONMENTAL CONDITIO!
Beaker # WT Date | Time ! By DB %“RH Date Time B>
59 72 | 44 {420 1100 Dk
W14 1dqqg Vdm) {330 |5
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WOODSTOVE PARTICULATE CATCH PROCESSING
WOODSTOVE DATA SHEET # 5

FILTER #: ,2-5‘{?'2:
FINAL WT:
- - E

TARE WT:
NET WT:_ [0 Rl

FILTER #:

FINAL WT:
TARE WT:

NET WT:

Units:

Runz:

¥

13

Techniciani{s) =

FRONT HALF

BEAKER #: f&[ — FINAL
ml:z F TARE

desc: ACETONE NET
BEAKER #:____ FINAL
mls_ o TARE

desc: ACETONE NET

TOTAL VOLUME OF OCETONE
USED IN WASH

ate: ;5:}[f 42

i

L

wrs 07,8117 o
WT: 077, 11US -: _

IS - -
WTs __ o u]
WT = g
WT= =]

2D T

FILTER #.dﬂjazﬁ?

FINAL WT:__.414O 7 g/
Ak

TARE WT:__,
NET WTz_ .« OA'N

FILTER #«_____
FINAL WT:
TARE WT:

NET WT:

BACK HALF
BEAKER #: SA42 FINAL
mls_ ) L TARE
destr: ACETONE NET
BEAKER #: _ ,S;;i__ FINAL
ml: TRRE
desc: METHCHLBR NET
BEAKER #-_;{23[__ FINAL
ml.__éj])___ TARE
desc: H20 NET
BEAKER #: J£7) . FINAL
mlz__ /Y0 _ TARE
desc: Hz0 NET
BEAKER #:__ FINAL
ml:__ TARE
desc: __ . NET
BEAKER #:___ FINAL
mlz__ TARE
desc: NET

s e s bk e g ey

TOTAL VOLUME OF ACETONE
USED IN WASH

WT (06 S0 = o
WT: _[Cl. 2255 v n

WT: S~ g
99- 94 S"S*/g/
__‘i‘i_é /ffg
wT g~
: J08. 7D 1[—
SLL/O&,CZSCI q"/g/'

Wr:___.0667-" &

WT: ﬂQQJHBII—" g///.'
WT: [Cbddiel” g

WT:___ 06071~ 1

wre___ il 4" g
Wt [»]
WT:_ g
WT: _ g
WT: : I«
WT: _n

180T m

TOTAL VOLUME OF DICHLOROMETHANE

USED IN EXTRACTION
TOTAL VOLUME OF DISTILLED
WATER DRIED




WOODSTOVE BLANKS PROCESSING
WOODSTOVE DATA SHEET # SA

Unit: Hﬁ_%‘_‘s—_sﬁq Y

Runt i Date: & /ls—/qg

|

FL\’ : BLANKS DONE: _S_[U_Z@_\ _____ Technician(s) ! —x peric
7 BEAKER #:__ 1D ___ FINAL WT: j/gg jﬁ&q o
j 200 ml ACETONE TARE WT: 35 -
FisHer opTime LoT #: 9 [38%0 NET WT:___,Q00%L 5
> BEAKER #:__ (& ___ FINAL WT: G6- 2488 o
ml DICHLOROMETHANE TARE WT: @q___
- FISHER OPTIMA LOT #: ,..31@§Q§?_ NET WT: % a
¥ BEAKER #:__ ' ____ FINAL WT: %Q,J\t) l(-/ o
200 ml DISTILLED WAT TARE WT: 10l _ o
""}, RBaVEMA f‘r‘rmF' tE‘E\ NET WT: _cz,'cslc—)o g
7 BERKER TARES INTO DESSC: Time:(900 __ pate:_3/17/92
wd ﬂ BKR # | 18T wT | TimE ! 2ND 111_'\ TIME | 3RD WT | TIME | 4TH WT | TIME
| D |oet3s |1moe fion.2235) 1030
~ | €  locedpd | 208 (30892] 1038
g L F 9.5(65]1330 (9.Si06)] 1040
| SCALE ROOM GC : TARES SCALE ROOM GC : FINALS
1) -'
N DATE | Time | BY | wB | DB | = DATE | Time | By | wB | DB | =
- 3h= 1300 %g) 59 732 (9% 3773 [ Jode | OK | S| 79 {90
Sy | 034 ] 58 |79 142 /2] )ejg_._%_ | 90 [/
j siry | 1200 S | Lo 1 | <Y
M
A 'BEAKERS: FINAL. WEIGHTS
- BKR # | INDSC | TIME | 1ST WT | TIME | 2ND WT | TIME | 3RD WT | TIME
1. =13 =
ap D Shix 0900 100.2293 | 104% |1 6824 |[0€
=7
. e | Sle logoo|w s [/55d %2402 |G 1
.t 4 _ rg/ =13
s/ | 73009518 V8D 514 | 530
B BKR # | 4TH WT | TIME | STH WT | TIME | 6TH WT | TIME | 7TH WT | TIME |
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NET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6

Unit: ﬂ&y}éﬂs >S9
Run: ' o
Date: hy Z IS Zf@
Technicilan{s):
WSTAPPl-AppDocl9-page2

Rev 6/9C

Date: ‘7

Blank Audit: By: //)}ﬁ- /«'%&f

Blank Calculatioﬁas

ml = 000005, g/ml

ml = _ 000533 g/ml

nl = 00050 g/mi

L0000  g) = [QfZ?Q/g

Acetone: 10904 g = 200
Dichloromethane: fCZWQC( g - 75
Distillted Water: COO8 g 4 200
Front Half Cateh:
- ( -
Filters: ,-09?0 - g - (
Total Catch No. of filters Blank Value/

Net Catch
filter

Beakers: AléX?ZQ /f; - [CXD //'(
Total cCatch

M! of Acetone B
' m

Total Front Half Catch

Back Hglf Csatch:

,ciagg;ggg_g) = ‘ézzqnj./;‘

lank Value/ Net Catch

l of Acetone :
0
/90 ¢

| 7
Filters: _ O930 ~% - (_.0000 g) = 09307 ¢
Total Catch No. of fililters Blank Value/ Net Catch
filter :
Beakers - }
l. Acetone/Impingers: !ég
/(lgt?’fé - é> ( erijgél_g) = //ISZD'/E
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
oo/
2. Extract/Impingers: T —— L/’//
' IOSZ';&/-}. - 75 ( c0000833s) = 055 g
Total Catch ml. of Blank Value/ Net Catch
Dichloromethane m!l of Dichleoro-

methane

3. Water/Impingers: —
_ 2 - 200

Q0004 ¢y = [ A o

Total Catch ml. of water

Total Back Half Caﬁch
Total Catch

Blank Value/
ml of water

Net Catch

% Front Half 33&8/‘75
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Run #
Date_5//5/92
Technician [ 4
WST6-Forml,Revl11/89

MISCELLANEQUS TEST DATA
WOODSTOVE DATA SHEET #8

Useable Firebox Dimensions:See QC Section Useasble Volume: !L{’lﬁ fr3
Dilution Tunnel Draft (If applicable): Start O stop ()
Test Chamber Air Velocity: Start: (O Stop: O Avg: O

Wet Bulb/ Start: WB’5LD °F DB’[O(O °F /.2 = Amb Moisture 5(/ ZRH
Dry Bulb Stopr  WB:+ OB %% pp: 7R °¢ /.2 % aph Moisture ¥  %rm

_ % Ambient _ % Relative

X = /. 2 Moisture I = 47/9 Humidity (RH)
EGpry j
Stove Wt: 227 1bs.
Empty
Stove Wt with Stack (Inc. 04il Seal) Wet: 305.7 1bs.Dry: 304 Y 1bs.
Empty
Stove Wt with Stack and Ash Ash: _@ Ibs. Total: ,@ lbs.
Rindling Wt. Paper: .3 1bs. Wood: 3.0 1bs.
Pre Burn Fuel Wt. /O,Q__'f 4,.3 Total: /Q 3 1bs.
Total Kindiing and Pre Burm Fuel Wt ) 273 1bs.

Coal Bed Wt-1lbs: Ran_ge(;\)-(a ‘c?/ )367.0 'BOG-(Ibs. Actual: 2.l 1bs.

Allowable Amount of Charcoal that can be removed:

Coal Bed Wt. Ran_ge( a‘?'ia + Ql, /% 25 = :5. 1bs.

Upper Wt. Lower Wrt.

Test Fuel Ht-l‘ba: Ideal lbs. Range: 1be. Actual: /0.5 1bs.
Test Fuel Size (pes.)(.75 x 1.5 x 5" Flanges) I"/ Pes.
2 x 4's x 183“ " L} Pcs /0,{ 1bs. 100 %

« x 4's x NA v NA Pcs NA 1be. NA %

Est. Dry Burn /0,\{ - (/0:53]9506 X 60 = \\mgg‘

Rate (Kg/Hr.) . 2.2025 | Est.Dry Burm Rate (Kg/HBr)

Est EPA Heat Output(HOg) {19,140) X fg?) x ﬁ&&: - ls—égg

(Avg BTU's/Hr) _ 100 _ Est Heat Output

(HOE) BTU's/Hr
Comménts= /A’J\S-': /,5%? N
185 = /363
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1 ___...j—

L

i ' ) . ‘ '
| unit: _Hewgns _ S2I1X Rune  _ 4 Date: 5,/15!‘12 Page 9
N WOODETGVE QPERATING DATA
FIRE STARTED: _ __ 07/ ST F’ST
WARM UP AND PREBURN: PRIMARY AIR: set wide open for all warm-
up/preburn fuel charges, then set to DY~ o at start of
prebury. '
SECONDRRY AIR: NA cAT ByPAss: __NA

CHARCOAL EBED PREPARATION: raked and leveled prier to 2ach warm-—
up/preburn charge. At 1 1/E8 mivm. prior to locading last fuel, raked and

leveled. In stove sSer.

]

TEST: Door Wide Open during loading ___:Z__ min _Jszzﬂ_ sSec

~ PRIMARY AIR: operned_ full for first "_QE:___ min. , then set to run

) setting of ; - .

_ SECONDARY AIR: NA _ CAT BYPASS: NA

7 \

N FAN: Nduring warm—up .®GFF during gegburn )
ON First e mirutes =T test OFF balance of test run
Farn speed set at ______._ . X —_— '

]

’"‘}’ SI1ZE MILL BRADE SPECIES

L‘ PREBURN: SX& Marke/Tacoms Std ar btr s. grn D fir
PE TEST:_2x4  Backwosd #2_or by g..grn D Fie
b :zzg Paciwang #2_ov b s, orm D fir
& PELLET FUEL APFI#: -—--W /'?»

B All grades WCLB rules '

M

lj :??Mpgg_égﬁgfmgliuﬁé fuel pisces were =2ither __lél_ =r —J{éi" inches;
T}‘ 1st warm up/preburn fuel charge ( _44242__ ibs added at JQUZéEg___.
%*”, 2rad wairm upfpreburn.Fuel charge _—ja;i_— lbs added atfgéiézéz-__
i} Erd warm up/preburn fuel charge ( ________ lbs added at
™ 4th warm UDIDPehuPﬁ fuel charge  _________ lbs added &t _
;j. Sth warm up/ preburn fuel charge { _______. ihs added at e

WwooD DnTRIﬁ KINDLING: a mix =f the arades listed below
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_—

Unitc: DUy n.s o/ = 2

. FUEL MOISTURE gz:;: C':‘j 15192
WOODSTOVE TEST DATA SHEET #10 Technician: AN, 1S DK
W5T1-Form7-Revll/89
Room Temperature: 70 _©oF Correction Factor: Q
NOTE: Record readings to the nearest 0.5% moisture
Uncor Values are corrected for temperature: Yes . No_ﬁ_.
Time Test Fuel Moisture Re ings;/taken at: NY900
Calibration Checks: X Y 12.0_ 23 22.0_R20
IPc Top Bottom Side Piece Avg
# Dimen | Use Uncor | Gor Uncor | Cor Uncor | Cor Corrected
1 | 2x4xs | K | A4S | A4S | A4S | 45 | 440 [ 40 | 4333
2 ,
3
s |2xdx3 | P | g0 /96 | /25 1300 | o 186 | A76T
s {oxd 12 | /90 1807 | /4.5 1213 | Fo 1207 200 |
6 ' (}40@;22
7
8
o |2eishl T | 275 1238 (s 2335 lato 229 | 23.300
10 || T | go a7 \wo 1318 [Ho 071 31067
11 s3] T 1285 2385 1200 1339 2.0 229 | 23.100
12 lyissil T V0 |229 (2.0 829 /90 1407 H%%)
13 \ '
14 _ \_5'
15
16
17
18 ” :
19 [Feer |1 | /95 1843 |00 [218 | /90 19071 21.267 |
20 : o

Eindling Pretest Fuel Test Load
7 3
% Moisture - Dry Basis: 45337. &0:333/’;’. 0?21’7(09"/1 /

% Moisture = Wet Basis: /7/'/5*3{ /é’.‘ 8?67 /Z /ﬁ30(0/ﬂ

.

To obtain Wet from Dry:; 100 X % Dry Rdg, = 7% Moisture, Wet Bagis
‘ 100 + % Dry Rdg.

Acceptable Ranges: 16-20% wer; 19~25% dry
(17.5 - 22.5 on Meter [Uncor reading] atr 70°F)

Key for Use: K= Kindling ©FP= Pretest Fuel T= Test Fuel




N
,; T
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-

ot

~)
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L

Length (L): ,(og cm '
| ﬁ:cm - g‘ﬁo

NOTE: Record moisture meter readings to the nearest 0.5%

Unies HHUGHS D47 A2

. Run#: &
WOOD DENSITY DETERMINATION Date: S/iSl92
WOODSTOVE TEST DATA SHEET #l11 Technician: RN IS T . DK

WsT2-formll~-Rev 6/90

Wood Piece: Nominal Dimensions: & X 4 X 3)/2‘ -

Depth (D): Z:QO em
width (W): - 9 /8 cm

10 cm Length X = cm

L - Volume: 33 3, ZBQ cm3

(D XWXL)

MOISTURE: Room Temperature: 22 OF Correction Factor: Z)

Uncorrected Meter Readinga Corrected for temperature:Yes No b/('

/

Oncor . Cor Avg 7 Moisture (Dry) &3 IOO

Top: Z/f@ o’?‘glq % Aug % Moisture (Wet) ,9 7@
Bottom: | ZHS 23.5 % /
Side: Z/I@ a?qu % Scale: Leveled In l/‘ Out /

e erced: l/ u v
3, 0’)3'/00 . A d: In___ ¥ Out_*

Wet Weight: /y7a23 g Dry Weishti,(fsgfég g
% Moisture Dried Basis:s 15/7g$ /
: [1 - (Dry Wt ; Wet Wt)] X

Time em

Date
Into Dryer 5; E[Z %/5 é OF
Out of Dryer oF
(Minioum Time in Dryer: 24 hrs.) Minimum Dryer Temp 100°c (212°F)

Density = l6?4£ g = 33/88 cm3 = W?J& g/cm3 (/

(dry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. E
Wet Wt: g g = 4
Grocs Wet Wt. Tare Beaker Wt. Net Wet Wt.

(21

Dry Wt: g g = . g

Grose Dry Wt. Tare Beaker Wt, Net Dry Wt.

% Moisture Dried Basis: %
[1 - (Net Dry Wt - Net Wet Wt.)] X 100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERQ/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5{:5193 Analyte: CO> (15-1)

Source: HALVGHS 5270 558155 Run #: y

Zero Cyl #: 7 1322577 Conc.00.0 % _COy _ Cyl Press: 200 psi
Certified by: _L!G\)\D Q\Q Date: 10)7/C”
Span cyl #: 29004 Conc. 12.,,% CO» Cyl Press: 900 psi
Certified by: MATHESON Date: N)/Sl)qf

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: X  Flowmeter:

EPA Span Value = 25.0% CO»
EPA Control Limits = + 2.5% of 25.0% COo = + 0.625% CO»

!Pre Run Audit: By: 5[.) rime: _ (930 Temp: 77 O
Audit Results ;
fPoint Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM $ Difference] 4 & _
Zero 00.0 .000 | 0o.0 00.0 |.0o0).0sd | 1054 A F

span 504 |.-504]12-e | 494 |9 /Q.;IS"] -3 oYLl

Comments: .

JPost Run Audit: By: D I Time: 1320_ Temp : 77 A |
Audit Results
[Point Expected Response Actual Response + Conc J
# Meter DVM % Meter DVM % Differenc 4 %
zero 00.0 000 00.0 OO‘O .OOO .054 .054 I :Z—'7
span | 504 |.s04 { 12.b | 0.6 |.500 [12338] - 212 [493

Comments:

+ Conc. Difference = Act % - Exp (5td) % -
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
o : . Exp % (ppm) '
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. WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5115143. Analvte: 05 (15=-2)

source: favers 5270 Sento  Run #: Y

gero Cyl #: 1 1329__;7 conc.00.0 % 09 Cyl Press: 300 psi
Certified by: Ll QuID AI 2 Date: lO!?/QI
Span cyl #: 4 DO‘-’ Conc._l_QH_%_Q_z_ Cyl Press: 400 psi
Certified by: HHTH_E_._SON Date: iO(/QI’)CH
Analyzer: Make: Teledyne Model: 320 Ax  gN: 37465
Range: 0 - 25.0% O3 ' Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter:_X = Flowmeter:

EPA Span Value = 25.0% 0Oy
EPA Control Limits = + 2.5% of 25.0% 0> = + 0.625% O»

re Run Audit: By: _@ - Time: 940 Temp: 77 OF
_ Audit Results
Point Expected Response Actual Response + Conc.
# Meter DVM $ Meter DVM % Difference A s
Zero 00.0 |.000 | 00.0 0.0 |.001 7079 —0H =318 |
L an od 596 | 129 | R4 | lesar] 097 18]

+ A3

Comments: Teledyne#2 Cyl % Exp % Act % Adj to

Post Run Audit: By: D}g Time: ]330 Temp. : ZZ OF|

Audit Results

Point Expected Response Actual Response ¥ Conc.

# Meter | DVM % Metexr [ DVM % pifference AN %
Zero 00.0 |.000 | 00.0 00.0 {.00%2 -054| —054 ~ 2
s pan oy |woe |i2d | 1zs |.498 [izsa] 199 1. b0Y
Fomments: Teledyne#2 Cyl 3 EXp_% Act % Adj to + A%

———

% Conc. Difference = Act % — Exp (5td) %
Zero % Differece = Act % {ppm) — Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) -~ ExXp % (ppm) X 100
S Exp % (ppm)
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Point Expected Response Actual Response | + Conc..

Lt Meter | DVM ) Meter | DVM % Difference] & % |
Zero 00.0 | .000 | 00.0 06.0 [.000 [-004 | - 004 ~04Y

Span 4a.b [ 496 | 4.96 | 49.4 ] . 499 |Z0628] -OLS 1.330

WST6—-Forml(Q Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: £/)5j924 Analyte: CO (15-3)
Source: HANGHS 8'270 Sepres Run #: L/

Zero Cyl #: TI32257 Conc.00.0 % CO cyl press: R00 iasi
Certified by: LIGuiD Qiﬁ Date: )0)7 /QI
span Cyl #: 2Q00Y conc. 4.9hs co Cyl Press: Q00 psi
Certified by: MF\TH&SON Date: IO)%I!Q}
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: X = Flowmeter:

EPA Span Value = 10.0% CO
¥PA Control Limits = +2.5% of 10.0% CO = + 0.25% CO

E?e Run Audit: By: ﬁfag) ' Time: (?QQS Temp: 7-7 OF
Audit Results
Point ~ Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM 3 pifference] & 32
Zero 00.0 | .0o00 } 00.0 0.0 {,000 004 |-.004 - 044
span 99., |.49 | 4.90 | 2/ |49 4] - .038 | /74

IComments:

Post Run Audit: By: D K Time: |335 Temp. : 77 OF!'

Audit Results

Comments:

+ Conc. Difference = Act % - Exp (Std) %
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) — Exp % (ppm) X 100
: _ ' Exp % {ppm)
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PRE AND POST TEST ZERO/SPAN CEECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5J:5/92 Analyte: 505 (15-4)
Source: H_HUG,HS 5’270 SE.?.I&S Run #: 'L/

Zero Cyl #: _Tl'_:)QQS"I Conc.00.0 ppm SO, Cyl Press: _ 300 psi
Certified by: Ll@.U\D ﬂ\ﬁ, Date: th)CH
span Cyl #: AL 2397 conc.)2372 ppm S0, Cyl Press: 450 psi
Certified by: __LIauID FIR Date: Qjahqu}

Analyzer: Make: Horiba Model: PIR-2000 SN: 403019
Range: 0 - 2500 ppm SO5 . Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter:. X  Flowmeter:

EPA Span Value = 2500 ppm 802
EPA Control Limits = +2.5% of 2500 ppm S0p = +62.5 ppm SO

lPre Run Audit: By: 5;(_) Time: 092 5 Tenp: 7l ©oF |
Audit Results
Point BExpected Response Actual Response + Conc.

#. Meter DVM ppm Meter | DVM ppm Differenc;e D3
Zero 00.0 | .000 | 00.0 a1 |,0015,93L1 5.93¢C |.237
Span 49.3 |.493 1232 | 445 |49 %o | 6992 | S8
Comments : S
Post Run Audit: By: DK Time: 13]5 Temp: 77 OF

Audit Results |
Point Expected Response , _Actual Response + Conc.

# Meter DVM ppmn Meter DVM ppm Difference A %
Zero 00.0 | .000 | 00.0 06.2 1.002 (3432 K432 | 337
: ZEYM
span __|49-3]-993|1232 | 494 |99 23l 4496 |.3L5

[Comments:

+ Conc. Difference = Act ppm - Exp {Std) ppm
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
: ' - Exp % (ppm)
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L AW AT, ST

‘Run:__4

Date: 5/15/9a .
Technicians: #N,TS 0]
WST6-Form3~Revll/89
QUALITY CHECKS
TOVE DATA SHEET #16
OF  T/C#30: bIAY of.

Thermocouple Check (at ambient): T/C#1: Qéza OF;T/C#2: KJ,3 OF;'.

T/C
T/C
T/C
T/C

T/C
T/C
T/C
T/C

#3: é’é"oz .°F;
#6: 624 oF;
#9: _(42,/ oF;
#12: (@3,5 OF;

#4: 55?:7 oF;
#7¢ 59’& OF;
#10: !Z"’ OF;
#13: [dz,i OF;

T/C
T/C

$#14: /ot

v/c #5: 599  op,
T/c #8: 59 oF,
#11: 53;2 OF;

oF; :

#17: 543 oF,

T/C #15:_(g/ S oF; T/C #16:_577F  oF; T/C

T/C #18:__ LY oOF; T/C #19: oF; T/C #20: oF;
T/C #21: oF; T/C #22: OF; T/C #23: oF;
T/C #24: OF; T/C #25: OF; T/C #26: OF;
Comments:

Thermocouple Readout:

Pretest Zero/Span Check and Calibration:

Zero Adj Post Test Check % Difference
(0°F) =2 OF to:_{) °F zexo (0°F):_|.| O°F __ 0SS

Span Adj Span .
(2000°F) : /999, 2_°o¥ to: XD °F (2000°F): 200].3 °F ___r0bS

(Allowable % Difference = 1.5
#15 to calculate % Difference

Thermocouple Readout Pretest
0°F = gz oF; 200°F
600°F = an:g OF; 800°F
1200°F= ££f2&§ OF; 1400°F
1800°F= /799, 2 ©F; 2000°F

Tracer Gas (S07) Injection Tr

%. Use formulas on Woodstove

)

Linearity Check

(3954 or; 1600°F = /5994 oF
00  oF |

ain Leak Check: Pre o+~ Post

Data Sheet

4043  °F; 4ooor = 3% & oF;
00,9  oF; 100008 = PG oF;

Combustion Gas (C02,02,C0) Train Leak Check: Pre Post_;::_
Tracer Gas (502) Analyzer Train Leak Check: Pre z Post____/__
Draft (Static5 Guage Zero Check: Pfe_J(/’ Past -~
Scale Check Pre (Wt, #'s): Q&/" 305;/ =/O

Post (Wt, #'s): 21L.8 3068 ~/10.0
Stack cleaned prior to the run: Yes - No L//i
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CLIENT : HAUGHS PRODUCTS TEST No. : 1

—
.| MODEL: S-27X DATE: 5/13/92
ford AEERAAEAERAATRAAEEARARAT R R ALAA A LR LA A A AL T AR AR AL R AKX A hdhhdkhkbhhhdhihihdk
TIME . METER DELTA METER PERCENT PERCENT S02
~ READING' H TEMP. co co2 COCENTR.
1 (MIN.) (C F) (IN. H20) (DEG. F) ( % ) (%) PPM
- 0 412.600 0.150 80 0.25 5.10 400
) 5 414.100 0.170 79 0.64 8.70 375
; 10 415.718 0.150 80 0.30 8.90 . 400
15  417.241 0.170 80 0.06 10.00 375
M 20  418.865 0.150 . 82 0.06 11.40 . 400
i 25  420.399 0.150 82 0.09 12.10 400
30 421.933 0.150 83 0.20 12.90 400
- 35  423.473 0.130 84 0.28 13.10 425
j 40  424.927 0.150 85 0.15 12.90 400
45  426.478 0.150 86 0.10 7.30 400
50 428.029  0.150 87 0.13 6.80 400
= 55 429.592 0.130 87 0.25 6.30 425
N 60 431.063 0.130 87 0.51 . 5.50 425
65  432.535 0.130 87 0.59 5.30 425
70  434.007 0.130 87 0.77 4.90 425
| 75 ~435.479% 0.130 87 0.86 4.30 425
- © 80  436.951 0.130 87 0.87 3.70 425
mffs ' 85  438.423 0.130 87 0.85 3.50 425
T 90  439.895 0.130 87 0.83 3.30 425
] 95  441.368 0.130 86 0.84 3.50 425
100 442.834 0.130 86 0.80 3.50 425
- 105 86 .
wd
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1
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l'gj TABLE 2 —=w-- FIELD DATA
" CLIENT : HAUGHS PRODUCTS TEST No. : 1
fg MODEL : S-27X . DATE: 5/13/92
khkhhkhkkhkhkhkhkhhhkhkhkhkhkhkkhkhkhhhhhkhkhhhEikEdtdkthtiktkhhkdhktokhhkhhkhotiihtthrx
T} METER CAL. Wt. WOOD
i FACTOR (Y) =wm=m- -- 1.066 BURNED(LB) ~w-—m—— 10.9 Lbs
| BAROMETRIC WET, FUEL
= PRESS. (Ph) —~mmmmm= 30.14 in Hg MOISTURE $ —~~——=-- 18.256 %
f} LEAK RATE . Wt. PART.
- POST (Lp) -----——- 0.004 cfm COLLECTED —=m—m=m 0.0909 g
1 WATER METER
~Z VOL. (V1lg) -=-=-==-- 57.7 M1 VOLUME VR @ --———-- 30.234 mcf
TEST HC MOLE
TIME (MIN) ~w———e- 100 min FRACTION  —===———= . 0.0132

N
o

TR S SR R
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TABLE 3 ---—- FIELD DATA AVERAGES
CLIENT : HAUGHS PRODUCTS TEST No. : 1
MODEL: S-27X . DATE: 5/13/92
khkkAAXhkAkAhkhhhhkhkhkhhkhkhkhkrthdhdhhddkhkhbhdhhkidhhkdhhkhkhhkhkkhkhkhtikhkhkrhkrtihhkRthkkhkhkiik
AVG DELTA
H = eee———- 0.14 in H20 AVG PRCNT
co ——————— 0.45

AVG METER :
TEMP, Tm  -——---- 85 deg F AVG PRCNT .

' C02 “““““““ 7-29
AVG PPM

- 802 SEETEEEE 411 = PPM
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5/13/92

964.572 dscf/Hr

&

16.08 dscf/min

0.0029 g/dscf

2.78  g/Hr

0.47 Lb-mole/Lb

1.15 g/Kgdry
fuel

TABLE 4 ~---- CALCULATIONS

CLIENT : HAUGHS PRODUCTS TEST No. ¢
MODEL: 5-27X DATE:
L L B L L L b T ]
STD SAMPLE STACK GAS
VOL. Vm(std) ---——-~ 31.49 dscf FLOW QOsd  —-—=—=--
VOL. WATER PARTICULATE
VAPOR Vw(std) ----- 2.716 scf CONCTRT. C 8 ——=——-

PRCNT PARTC.EMISS.
MSTR Bws  ————---— 7.94 % RATE E  =-----w

BURN MOLES OF GAS
RATE BR  ~——=-m——- 2.43 Kg/Hr PER Lb WOOD Nt ----
CO EMISSION PART.EMISS.

RATE = ~—————— 145.05 g/Hr " RATE C mm————

& .
59.77 g/Kgdry

fuel
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M TABLE 5 -———- PROPORTIONAL RATE VARIATION
HAUGHS PRODUCTS TEST No. : 1
~
jJ S-27X , DATE: 5/13/92
o hkhkkhkhkRRAREREERRAEAEARAEREAERERARRRA kLR AhEd LT hhkdhhhddhkddthkdhihhhhdhhhihikidrthtitk
. TIME PPM PROPRTN. PROPRTN
M INTEVAL * RATE VAR. RATE VAR.
] Ti Vi PR AVERAGE
5 630.9 98 100
10 638.0 99
15 640.0 99
20 638.6 99
25 642.2 100
J 30 641.6 100
35 643.0 100
- 40 643.8 100
| 45 645.2 100
; 50 644.0 100
55 648.4 101
60 648.3 101
65 648.8 101
70 648.8 101
—_ 75 648.8 101
o 80 648.8 101
) 85 648.8 101
% 90 648.8 101
T 95 649.8 101
P 100° = 647.3 100
- 105 _
- 110
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WSTS-Form7

C??PUTE (INBUT D TAjEpUDBTBVE DATA BHEET #1
Client .7t .
Client Address [D Qﬂ'@ Caurf‘

Bramp Ton Ontarwe. Conada LGT St
— Hlb-"792- 8006

Client Phone - b
S 220X

Project No. Model No
Run No. [ Date of Test__ { A! K ﬂ : Est Grams/Hr

Stove Type: Cat ‘Non Cat__ X Pellet

Data To Be Submitted To: Oregon Z Colorado EPA ,K

Burn Category: Low (<0.B Kg/Hr) ___ . Med Hi (1.26 - 1.90 Kg/Hr) ‘
Med Low (0.8 - 1.235 Kg/Hr) Max (>1.9 Kg/Hr)

Fuel % Moisture (dry) s % lwet) , < -~ %A
{00.00) {(Data Sheet #10) L/ / '

Stack Static Pressure —'—/Oé:) "H20
(0.000) (Data Sheet #12) / /

Barometric Pressure BO' l" "Hg &
(00.00) (Data Sheet #2) _ /

Temperature {(Average Room) Combustion Air 89\ oF L
(00) {(Data Sheet #14) é /

Flue Gas Moisture 7:61\ qq %o
(00.000) (Data Sheet #7) e / '

Ambient Moisture /"li %

. {0.00) (Data Sheet #8)

B8tove Weight 843 7 " lbs
(0O00) (Data Sheet #8) C/ )

Stove Temperature Change - O - op
(000) (Data Sheet #14) '

Particulate Emission ’Oq(‘{é - gr/dscf L
{0.0000) (Data Sheet #7) . .

Fuel Higher Heating Value (dry) ___BTU/1b

. (O0C00Q) (CTXE Sheet)

Fuel Type: Wood: X Pellets: _

Total Fuel Consumed During Burn IOH -~ lbs &
{00.0) (Data Sheet #8) / '

Total Particulate Catch (OQOQ g <4
{0.0000) (Data Sheest #&) / :

H20 Captured 597 ' g
(00.0) {(Data Sheet #3) / o

Dry Das Meter Volume ‘30605 ("/ : CF +

(00.000) (Data Sheet #2) : [ _
D_r'y Gas Meter: Y Factor: L/J"'"l- Qé‘ Post Test Leak Rate /COLI CFM -~
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_JQZ:; Y Factor _{EZQQQL_
0 Hg @ ;___,i cfm
_ ".Ha & _ cfm
S Hog @ ___ ___ o fm
. _"Hg @ _____ cfm

Inject SO2 @ 100 ce/min

Page
Unit:

Rurn:

Nozzle: Probe @ 3/8

e

Operatori(s):

\ e

s gs S27X

Date:

Y

5//3/92.

1] ﬂd

Initial VYalume: /ﬁijC) i
ROTC PRESS: __shb ___|Sampling Ratio : _ a4 =1 | BAROMETER: oyl
| e | werer |~ | SI8E | PR Y| Bon |iouR |oRE
00( 1030 [ 47600 C 1880 | 15 1 8o [400 114, |o
os| 35 | 4ld oo 1921 | 17 179 1395174 157
1ol o 1458 8 2 Aé’% 400 | 14 O
15| 51907541 12371 .17 21 9 | O
20 01 dIB8s | 8o | .15 |88 0| 715
as| =5 |4ho3% \&Gef | j5~ |E4 Koo |74 |O
—30[ 1100 461933 | 8,797 /5 183172 |75 |2
35 < 1493.43 Sdss | /13 BN%7G S
a0l 10 YY) 811 /IS % O | Jo |5
43 1S 14996478 | 1@nl s 180 %0 |76 |10
50 (jb ﬁa—% gl | (5 |87 xoo 3? '/3
55 e 0.} f@
ROTO PRESS: ”_rﬁ_g __|ToTALs =ij05,( ;[ },805/’?%}5%0%'&:!& 20 o
o] 20| dalob3 | B2zl | 73 | B7 kWesT|177) o |
&s| 25]428.535 ] 531 | 13 97 W5 77 10
7ol dD 309 | 5416 | 13 187 |5 78 110
7s|  gC 1435499k EhIG | 13 187 |- |78 112§
8o D |43645]( | BHl | 1R 187 s |78 |10
8s| &5 | 4R dh3 | 1B8a16 1 /3 187 |405178 110
0| [P0 |~/39.895F 18831 | .13 ¥) PAS 1) 112
95 E}itfdclg?aé%/ %Mg rl% 6 “1&5'77; 1O
100 4 0= 2 ,4‘4{5"_
tos| (5 ,' *:ﬁqsf?m %VY
110} 0 o~ =1
1s| < ' ’1%@‘(94’}%1’1’)@‘7&9!;) .
= TOTALS: \——/‘\ Y e fwax vace =] [0 |
TOTAL CcU FT@ ToraLs ] 565571 (YA v B 22 > |
e \-; s s




WOLOT?OTIALS

- Reviz/B9
N MOISTURE SHEET i
Woodstove Data Sheet #3

"]

%iD Moisture Determination

7 Initial: Level . .~ 523232_71/[‘ vair: JUEHS STTIX

.. | Fin#l: ; Run: / . -
IMPINGER #1 Date=_5A§/f?2/

- Final Weight 640' 8 grams 'fechnician(a): Initial: A‘:-'?d

oy Initial Weight 52?5:*[ grams | Final: g /1 i/f) |

P} Net CH’(’{‘/ grams  Approved By: ﬂ |
IMPINGER #2 o

7 Final Weight 59 /,3 grams

- Initial Weight 595’r‘l{ grams

1 Net 59/‘1 ' grams

A INPINGER #3

i Final Weight 47 q' 4 grams

,.»]") Initial Weight 47Q_\3 grams

) e | e

IMPINGER #4 (SILICA GEL)

- | Final Weight gz 9 grams

. Initial weight 0. (o grams \
f : ' Net (7455“/- grams V/(

TOTAL MASS OF Hy0 CAPTURED _Msrams

Scale Check: 295.0g = X09/00 g Front Half Filter #2007
— 590.0g = g # —
885.0g = g Back Half Filter #2403 |
Notes: '

——

)
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2l WOODSTOVE DATA SHEET #4-1: INITIAL FPILTER WEIGETS (TARE WEIGHTS)
- Into Dessicator: Date&lngz Time 0400 By DK’.F“-"’“"— Half____\/ Back Half
P—"\\ Manufacturer: Sé\g SizezllO mnm Lot.No.z%B%%z GradeS%‘QSﬂ\QSS |
fFilter] First Second . Third
7 Wt Date| Time | By | We . Date| Time| By| Wt Date | Time | By
= 241 | 9871300 [690 Tl 092 )3/i3 104 (DX
- 242F | 4S8, lod 1] 1 €0. 68550 ™ 06 | ™\
A 243F |, 7007 ZARI S I,
24F | (906 653 | 1{0.L965% 7 |10 | 7
] S|, 7000 [6€0] 140.699)0( 11612 {1
| M, | G20 1465 ] lpto%z\ 14 |\
g 2477 |, 000 RARIoE BN IR
] S o4 1{0.033) M1 s | |
- 219F |60 92| [Q0.0920) /11620] /
| 250F| . L3 164G | T .90  11622] (
2517 | 6777 [0 q;;(gqﬂ) 313 |24 |0k
~ 252F |, Y&l 65| 97 ™ (1626 [
8 2s3F L 701 [ ] [lesal | dog0i4) ) ]ie28 | )
Y 284769 losz] | (0.6913) / liwzo |/
3 25SE |, /470 [} T Q0. e905h | T3z [
~ 2S6F| LA6S o1 06963 \ 1,34 1)
257€] » 6947 5G| 1 0.6950) ) |ibdb |\
256F| - 9008 6s9l 1 7007 [/ |1,38] )
- 289F| . (493 1652 [ 1 ©0.69800 | [1L40 | /
s 2NF | (e 557 | 0.69493) N [wd2 | U] ddul| vl
o 1 L
Checked by //»%/7 Date:_%& Time /720U
'-7} QA REWEIGH BALANCE ROOM ENVIRONHENTAL CONDITIONC
o Filter # WT Date Time By bvs DB | %RE Date Time| By
‘ 2101 44 1341 liedo [ 20

2

Lol74 1 44 13)i3 102 |BK
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“‘; WOODSTOVE DATA SHEET #4-11 INITIAL FILTER WEIGHTS (TARE WEIGHTS)
| Into Deseicator: Date;mﬁg Time 0900 By DK Front Half_____ Back Balf_(__‘
- |
"‘) Manufacturer: 5(‘::‘ S 51ze=j_.£c_.r__n Lot.No.:%_E_)__q_Q_l___ Grade:"&zsg_lass
__} IFilter] First Second Third ‘
i # Wt Date| Time [ By | Wt Date]| Time| By|] Wt Date | Time | By
8 ZUIB |, 23811 |3/1 | 1700 Menl 0.38121 3/13| 1522 | DK
1 2428, 3785 0] L fo.31920 ™ [is24]
w3R . 37,7 ol | .31 /11520
. 2446 | 3810 702 ] { (0380700 / 115281/
] 245 B[, 3B 2od | 133001 [1530(\
2% 3. 3840 7o Tdo.2819 0 N\ [1832]
7 21823850 | | Lizoe ) [ (o384 NLS34] )
o 2483{.38 16 1200 1 46.3810)  /1iS36 /
- 299 & [ 3720 (2081 1 qo.282)0 /7 |1S281/
2203 | 33 13 172091 { o3’ X 8 340 |\
) _ .
298 1,38 11 710 11 0.281713)1> 1547 | DK
. 25281 234 | 71 | 140.3822) N 11S44 1™
2538} 280 R AR
- RHE 1713 a9y /1Syl /
i 2558139, e | 140376 L 1SS6]\
- 2B | 3850 s 5.334%) \__[1882 \
g 2518 1.340 76l T8aez] N\ 1 iasdl /
2536 | 3PR0 1707] 140382 ) LSSl /
: 25| 38/ 5 V@] [de.33)] / [ISS8 ]
: 200302870 | % 1 1716 | v40.2812) ( 11edO | | dlentts|en )
!
ra~y L / ]
1 Checked by v/j%? Date: c?{rfi‘ﬁ‘?’( Time /700}
m} QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS'
- Filter # WT Date Time B lWB DB ZRHE | Date Time| By
- ' 1170 [ 94 13/ | e 4=
e L0174 | 4y 3/13 1152010K
M
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MUV &AWV TY AF ED e &

INITIAL BEAKER wzmnts ('IARE WEIGHTS)

Into Dessicator: Date: ﬁ/ﬂa/@ Time:s [ab BY’M
ﬁ;ker First Second Third 5 o i
Wt Date|Time | By] Wt |Date |Time | By| Wt ate me .
210 e 2307|193 1058 {Didic6d3 12 4 {iod | Ml
477 jod.82971 ™ Lj000 j04.8301} 1ot %
472 |s.9855| /licoz | /|ieeensq pds
7% [09.3050] 7 (1004 ] %_r/oﬂeesz Jed 1l v
o0 1079 | L 0oLl N [j07.2478 \\ wda il iz
dol T 005 191311005 [DX]96. 070 s L
220 u.ame] N D1o1o | e 3MA (053
__Z:_g? 01.0013] / N012 | /1102.0678 loss ]4/
o Lod 1M | /Lol g 160 sl
Heg Tnsasso |\ 1101\ Vos 3508 sl 1V
ot o325 |95 1015 ToKdee 391 1 Lol | il
e o 1m58] ™ 1020 | Yol 1758 (o3 | 1t
429 [95.s598 / Lozz2] /195.5593 105 Jé
Yog Tar.i3s7| [ 110241 [ 197.(357 A%
0 ws.zgo |\ 11020, |\ lioa 2194 oq | 1 1/
T 1ws127219,2 1102 S 10Kljes - 780 3 i %
<90 0330121 ) [1020 | N0 3601 w2l iV
42 Towarsi] / Liozzl Nieea4d6 | 1/
444 198124 1 [ 11034]/ | 92,8188 w1 |1V
475 1ay.qd3s] . Tioz0| L 1 gday we 11l
B0 101929012 1038 | 0K j06 193¢ bt |1
—r7 149881 | Y {1080 NYed 076 (183 | 1\~
i 110385060| / |i042] /1103 8565 ligs | 1|/ HAUGHS @ |
741 01.8436) [ |joud / Jo1 3439 a2 1
el NI NEEEAI TS E
Checked By:rz@ /I/MA— Date: ‘9(/{5'/‘?52 Time: 07‘}/5
QA REWEIGH BALARCE ROOM ENVIRONMENTAL CONDITI!
Beaker # WT Date | Time { By W B DB %RH Date Time I
6l 72| Y2 J/13 1956 0!
57 e | de | 4/i% [1040 b
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Units LS S RTY

Run: [ Date: 5’{/3 !qz_

Technicianis) = B‘) ‘%

WOODSTOVE PARTICULATE CATCH PROCESSING
WOODSTOVE DATA SHEET # 5

- FRONT HRLF

FILTER #: 200 F BEAKER #: FINAL WT: |Q0.8690 " g
- FINAL WTs_,J4d02~ g mls_ TARE WT: lQQa%Q% L’.'. o
3 TARE WT:__-LGtl2 . g desc: NET WT: [db =~ g
- NET WT:__rOHLD .~ o
- FILTER #:________ BEAKER #:______ FINAL WT: g
i FINAL WT: g mis__ TARE WT: " .
TARE WT: - g desc: ACETONE NET WT: o}
NET WT: g
]
i TOTAL VOLUME OF ACETONE
USED IN WASH __CQJ_Q__/_-_ ml

BACK HALF

FiLTER #: 260 BB FINAL WT: JOY,

—.  FILTER #:&00 BEAKER #:711 7/ FINAL WT: OY 3500 ~ g
7 FINAL WT: g mlz_ %ﬁ_ TARE WT: [0 POT76 7 1
o TARE WT: ¢ " g desc: ACETONE NET WT:___ 10— g
NET WT:_r0094Y 7 g
- - -
} FILTER #:________ BEAKER #1 1 100 _ FINAL WT:102L61G g
FINAL WT: o mi: = 75 TARE WT: _103_8 g
—— TARE WT:____________ g desc: METHCHLOR NET WT: OSLT g
/-\3 NET WT: g
BEAKER #:7 Gd_f____ FINAL WT: 072440 g
~ miz |l ) o TARE WT:z [O7. __'_”_: g
Q} desc: HE20 NET WT: fCCFT1’: g
) * -
i BEAKER #: . FINAL WT: 95, 2037 g
) miz__ - TARE WT: 4@, 35&[— o
desc: Hz0 NET WT: s o
-
| BEAKER #: ___ FINAL WT:___ QG234
ml:__ __ TARE WT:_ _ V-]
desc: _______ NET WTe______ @&
BERKER #:_____ FINAL WT: ____ &g
ey mlz__ TARE WT:_ =]
descs______ NET wT-___________* g
o TOTAL VOLUME OF nc:ETcJNE @
USED IN WASH __[ o ml
TOTAL VOLUME OF DICHLOROMETHANE
- USED IN EXTRACTION 75, ml
| TOTAL VOLUME OF DISTILLED & e
e WATER. DRIED Lo m
.

Lol




) Unit: ((é
WOODSTOVE BILLANKS PROCESSING HA’ HS 509 ¥
WOODSTOVE DATA SHEET # SA Run: - , Date: < /B/Cf‘g :

=
’!*‘\ o BLANKS DONE: __S/”/@ _— Technician(s): ~<% Dic Tk
3 BEAKER #:__:D____ FINAL WT: [06.5834 7 ¢
) 200 mi ACETONE TARE WT: /O A83RS— g
FISHER OPTIMA LOT #: ilﬁ% NET WT:___s000#L-" g
i BEAKER #:_ (= ___ FINAL WT: G6- 2488~ 4
1% m1  DICHLOROMETHANE TARE WT:_G(p 2 g
- FISHER OPTIMA LOT #: (6306 NET WT: 000 4 g
» BEAKER #:__ ' FINAL WT: g_&@ &) ld:__g
200 ml DISTILLED WATER TARE WT: 9 G .70 1
"WJ RosdEma, AprttEé 1Bl NET m:___'_,'E;_Q “ g
-~ BEAKER TARES INTO DESSC: Time: (900 __ paTe:_ 3/17/92
L g BKR # 15T wT | TiMme | anvp WT | TIME | 3rD wr | TiME | 47TH wT | TiMe !
— 7 L N
T 1 D Jee38 1396 (1n2235) 1030
_ | £ loc.gdnl 1033
S Q6516 1040
N SCALE ROOM QC : TARES SCALE ROOM GC & FINALS
L DATE | Tme | By | we | DB | =% DATE | TIME | By | WB | DB | %
. %75} = |'?>c%z ‘,gm 9 1793 :g' o//f’ }}og:. O | 59 zz 412
a 24 /03 K | 858 179 < 3L, % <l
L s/ | p00 RN RIRET
A
o
™
i BEAKERS: FINAL WEIGHTS
- [ BKR # IN DSC | TIME | 1ST WT | TIME | 2ND WT | TIME | 3RD WT | TIME 1
i D ST 10900 |106.2393 | 1045 |i.0824 |[0&%
535 NS
g g Sl 0900|931 | j5SD |9%.2428 731
o Y, =75
’ E_Is/y [ 1320[965118 [)180 (%5014 | 330
T_) —_— : — e 3
J BKR # | 4TH WT | TiMe | STR WT | TIME | 6TH wT | TiMe | 7TH wr | TIME
"_‘; .
e
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Unit: x-
Run: a o

: . Date:
RET PARTICULATE CATCH CALCULATION Technician(s):
WOODSTOVE TEST DATA SHEET #6 ' WSTAPPl-AppDoci9-page2
' Rev 6/90
Blank Audit: By: //}‘ﬁ /((?//f Date: &,

Blank Calculations:

Acetone: ' /OOOL// g5 200 000008, g/ml

— .
Dichloromethane: ,aooc{ g < 75 ml = Mg/ml
Distillted Water: _COOB 7 g4 _ 200 w1 = 000004 3/ul
Front Half Catch:
. P /
Filters: _ OGO g - ]~ ¢ .0000 g) = 060 g
Total Catch No. of filters. Blank Value/ Net Catch
filter
—
Beakers: /O’([é‘/g - CQ/Q_ ( :Ccawg/g) = /OI‘—{&‘/E
: Total Catch ~ M1 of Acetone Blank Value/ Net Catch

ml of Acetone

Total Front Half Catch _iQ%EQfE::é

Back Half Catch:

e - —
Filters: ’ijggj g - ’ ( .0000 g) = - g
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers =
l., Acetone/Impingers: e o
LSO g - I(ﬁb ( -COO0L. g) = Mg
Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
2. Extract/Impi gers: - ““‘égzzﬁ{ e
A0 \‘-? g - 75 ( c0o008338) = »C)C)s_o_‘/g
. Total Catch ml. of Blank Value/ Net Catch
Dichloromethane ml of Dichloro-
/ methane
3. Water/Impingers:
o323, - &7’3/ (o004 ey - OB
Total Catch . of water Blank Value/ Net Catch
ml of water
Total Back Half Catch /OSO'?'/é
Total Catch _ ¢ a4

% Front Half S p —%
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~ Run # /
Fg Date 5//13/92
Technician 2A/ L JS
WST6-Forml,Rev11/89
r--} MISCELLANEOUS TEST DATA
L.) WOODSTOVE DATA SHEET #8
i‘ Useable Firebox Dimensions:See QC Section Useable Volume: /,"/73 ft3
'-—} Dilution Tunnel Draft (If applicable): Start(j Stop O
Teet Chamber Air Velocity: Start:O StD‘pgD Avg:a
M
o Wet Bulb/ Start: WEB! 5% °r DB: _” °F /2 % Amb Moisture yé %RY
- Dry Bulb Stop: WB: 5% % ps: 73 °F 1.l % Auwb Moisture “YS _ %RH
a _ % Ambient _ % Relative
o =/, /6 Moisture X = 'L/L/ Humidity (RH) -
Empty
""E Stove Wt: er/;j 1bs.
. Empty -
Stove Wt with Stack (Inc. 0il Seal) Wet: 306:0 ibs.Dry: SQq.b 1bs.
o Empty
J; Stove Wt with Stack and Ash Ash: O lbs. Total: 1'b_s.
Kindling Wt. Paper: ,3 lbs. Wood: é,O 1bs.,
P".“'} .
’; Pre Burn Fuel Wt. /0,0 f'?x(a ' Total: /‘Z(p 1bs._
....’"'\ Total Kindling and Pre Burn Fuel Wt ' - lbs.
= Coal Bed Wt-1bs: Range(p?i7 - A )307,2‘30471711:3. Actual:;).s lbs. .
2 Allowable Amount of Charcoal that can be removed:
Lo _
Cozl Bed Wt. Range o?l7 + / .é , 1ts.
~- Upper Wt. Lower Wt
E‘ I% ’
- Test Fuel Wt-1lbs: Ideal/0.§ lbs. Range. ?,3 1bs. Actual: /Oq 1bs.
F_}\ ‘Test Fuel Size (pes.)(.75 x 1.5 x 5" Flanges) /1/ Pcs.
Lol 3
2 x 4's x /g /7( " /7/ Pes /0.-? 1bs. /00 .
~ .
ﬂ 4 x 4's x ,U//ﬂ' " A/ Pes /U/#' 1bs. /”/4 %
= Est. Dry Burn /0,9 - (/O:? x/fﬂs-(a_) X 60 = 9,4;7

Rate (Kg/Hr.) 2.2025 J80 Est.Dry Burm Rate (Kg/Hr)

Est EPA Heat Output(HOE) (19,140) x,:?/)/o?7 x (03 - &?Q(g_g’

(Avg BTU's/Hr) 100 Est Heat Output
(BOg) BTU's/Hr

/"\ Comment§= /‘fc’j /‘;)7

)




Uhi£ : //406//5 5 27X " Runs ___/_._;'T-___ Date: 5'//3[?2- .Dage 3

WODDSTOVE OPERATING DATA

FIRE STARTED: __ 0430 F’ST_

WARM UP AND PREBURN: PRIMARY AIR: set wide open for all warm—

np/preburn fuel charges, then set to [0& QPERI ___ at start of
oreburr. _ .
SECONDARY AIR:" /:J/ﬂ | CAT BYPASS: /U//ﬂ

CHARCOAL BED PREPARATION: raked and leveled prier o, each warmn=
up/preburn charge. At 1 1/& min. pricr to loading last fuel, raked and

leveled. In stave _________( _______ sec.

TEST: Door Wide Oper duking loading ____Q____ min ___._3_&__ sac

PRIMARY AIR: opened full for first __,_,___\f__‘__ min. , then set to run
setting of ____[IDE_OPERD__ . ,
SECONDARY AIR: j\//ﬂ— CAT BYDASS: JU/# _

FAN: during warm=up GFF during preburn

ONA Fivet 30 mi,—.yeg 2F test (ONJOFF palaﬁce af test run
Fan speed set at _ _/./é_# ‘- .

e s s e st i i

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

SR B U (O S M S o B U SRS T S RS I R S

SIiE MILL ERADE o SPECIES
PREBURN: _E2X4 Manke/Tacoma Std._or bfr- s, grn D fir
TEST: _2X4 Baghwoaod’ #2 or_ bt . orn B fir
E Pactwwrod & o bir s. orw B fir
'"J? PELLET FUEL APFI#: WA
All grades WCLEB rules
f :T?M UF’_INF"GRMQTIDNa ieces were 2ither _ZO b /d? il’lChEE; '
. pre—burn/warm up fuel plac er _ /Y _ Lo ___
H} 1st warm un/preburn fuel charge ¢ _ZQ_-.Q___ lbs ) added at ___Q.g_"_z__: .
)‘ 2rd warm up/preburn fuel charge ( __,QL_@___ 1bs ) added at ____O_?;,B_Q___ .
_1 Zrd warmn |..lD;’TJ'f‘F?.bLH"Y'1 fuel charoe  ____ \bs ) added at _______.__._ -
. 4th warm up/preburn fuel charge O 1bs ) added at ________._ .
_1 Sth warm up/preburn fuel charge ( ibs ) added at ________.__




Unit: f745400002 St ™ Y
7

=
' }F FUEL MOISTURE g::;: T 5/3/F2
WOODSTOVE TEST DATA SHEET #10 Technician: A S

= WSTl-Form7-Rev1l/89
j Room Temperature: Qq oF Correction Factor: O
) NOTE: Record readings to the nearest 0.5% moisture
. Uncor Values are corrected for temperature: Yes . No_ VvV .

Time Test Fuel Hoistnre Readingi//aken at:
. Calibration Checks: 12.0/0:3  22.0 2
3 kc Top Bottom ___Side Piece Avg
- _ # Dimen | Use Uncor | Cor Uncor | Cor Uncor |[Cor Corrected
H L RAB K 1865 155 1A | 48 |45 148 | 4833
2 :
s S8 1P | /s |0l 1 /7&5 1o | Bo 1de | 19953
» ijramg/ P /85 loo0) | )80 {146 | £S5 {30 93
i ; @
- 7
j 8
- 9
N 10 ke T | Ho a0 1 92 d07 | 165 a0 | 20.500
11 bvstl 7 |z2h0 24 s |85 1140 |71 20361
) 12 k¥l 1 720 U Vs |as {240 1229 | 2330
! 13 sl T 12z0 1240 1228 (240 | j20 12307 %,Eg
- 14 93 |
: 15
— 16 :
J 17

18
Tk
w0 1o |7 1795 1ahs 1260 128 /%5 [ah> | 6T
T? kindling Pretest Fuel |Test Load . )
% Moisture =~ Dry Basis: 4833 /q)'?sz’ /I 22&333/; J"”::
m‘ % Moisture - Wet Basis: 4b/b % /é:[aﬁo/z /92&4 v

———’

To obtain Wet from Dry: 100 X % Drv Rdg. = % Moisture, Wet Basis
100 + % Dry Rdg.

Acceptable Ranges: 16- 207 wet; 19-257 dry
(17 5 = 22.5 on Meter [Uncor reading] at 709F)

.

C:) . Key for Use: K= Kindling P= FPretest Fuel T= Test Fuel




)
poN.

Unit: JSSAAIST st % 7Y

Runt: ./
WOOD DENSITY DETERMINATION Dete: 5 /7 /3 /92
WOODSTOVE TEST DATA SHEET £11 Technician: d
WET2-formll-Rev 6/90
Wood Piece: Nominal Dimensions: c;- X 1’/ X BV;_,
Depth (D): 3,6?0 cm ' :
Width (W): , 1e) em
Length (L): 8,@ em .
A cm - '
éag cm Length X = ngo cm
g ‘Q‘! cm
Volume: 4] é cm3
(D XWX L)

MOISTURE: Room Temperature: 20 OF Correction Factor: g

Uncorrected Meter Read'inga Corrected for temperature:Yes No /

NOTE: Record moisture meter readings to the nearest 0.5%

Uncor Cor Avg % Moisture (Dry) :OOO %

Top: 22,0 A4, ’ % Aug % Moisture (Wet) 19‘033/2 -
Bottom: | 20.0 511-8 A
Side: 18,5 K0.1 % Scale: Leveled In

; -

v z d: I
E, m‘woz eroed: n

Wet Weight:202.9 g Dry weight: J(A, 17
% Moisture Dried Basis: lé"wﬂ % /

[1 - (Dry Wt § Wet Wt}] X 100

Date Time Tem
Into Dryer 5’5/3%‘?2- QFOD 32 op
Out of Dryer & ) % oF
(Minimum Time in Dryer: 24 hrs.) Minimum Dryer Temp 100°C (212°F)

Density = 169?’(7 g ¢ M“‘S = _@;—ﬁ/cma l/

(dry wt) (volume) -

Out

v
Out Z |

1)

|

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. 4 .
Wet Wt: g g = E
Gross Wet Wt. Tare Besker Wt. Net Wet Wt.

Dry Wt: g gE = g

Gross Dry Wt. Tare Beaker Wt. Net Dry Wt.

% Moisture Dried Basis: %
[1 - (Net Dry Wt - Net Wet Wt.)] X 100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERQ/SPAN CEHECK
WOODSTOVE DATA SHEET #15

Site:; EEMC - West, Kent, WA 98032 Date: S//5/72 Analyte: CO» {15-1)

Source: HHUGH'S 8270 588!55 Run #: /

Zero Cyl #: 1 132257 ‘ Conc.00.0 % _COp _ Cyl Press: 300 psi
Certified by: _JziQD\C} CA\E;_ | : Date: ’O)TIQI
span cyl #: 29004 Conc. 12./,% CO, Cyl Press: QOO psi
Certified by: _MATHESON - Date: lealJQI

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:_ X  Flowmeter:

EPA Span Value = 25.0% CO»
EPA Control Limits = £ 2.5% of 25.0% COp; = + 0.625% CO9

Lre Run Audit: By: éﬁé) _ Time: JOOO Temp: ‘Séj OF
Audit Results :
oint Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM % DiFference] 8 3
zero 00.0 | .o000] 00.0 00.0 |,000)054 | 054 .27
Span 504 |.504 120 50.0 300 {358 | - 2L {4683

Comments:

fpost Run Audit: By: Dl< Time: JQ&)S Temp: 7% OF
Audit Results
oint Expected Response Actual Response + Conc J
# ~Meter [ DVM 2 "Meter | DVM ) Differenc 4 %
Zero 00.0 | .000 | 0.0 | 00.0 |.000].08Y | .054 I:.ZF/
span | 504 [.S04 | 12,6 | S0.2 |.50a]mum| -3 Jr.292

Comments:

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

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

Span % Difference = Act % (ppm) - Exp % {(ppm) X 100

Exp % (ppm)
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHBECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5{5/@9- Analyte: 02 (15-2)

Source: HHUG,HS 82‘70 S&Q&S Run #: /

Zero Cyl #: 1132257 Conc.00.0 % O» Cyl Press: 200 psi
Certified by: LIQuiD Qlﬁ. Date: 301’!!6“

span Cyl #: 29004 conc.12.4 & o, Cyl Press: QOO psi-
Certified by: MF‘&THE.SON Date: JO}BI)QI

Analyzer: Make: Teledyne Model: 320 Ax SN: 37465

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

Flow: l.5 SCFH Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 25.0% 0j
EPA Control Limits = + 2.5% of 25.0% 0> = + 0.625% 0

re Run Audit: By: 51) Time: )4/ 0 Temp : aﬁ Of
Audit Results
Point Expected Response Actual Response + Conc.
4 Meter | DVM | % Meter | DVM 3 Difference! A 3
Bero 00.0 |.000 | oo0.0 45 1,005 (023 1033 090
Span 12,4 [.496 | 12.4 (2S5 S0 RS QTS 2132 )

Comments: Teledyne#2 Cyl % Exp % Act % Adj_to + %

|
|

Post Run Audit: By: DK Time: IQ:Q/ Temp.: { b OF

Audit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM | % Meter | DVM % pifference | [N 3
bero 00.0 |.000{ 0.0 | OO {.004]:003| - 003 S 01
pan 2.4 .49, 124 12.5 |.504 12783 DS [2.93%

Comments: Teledyne# 2 Cyl % Exp % Act % Adj to t A%

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

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

Span % Difference = Act % (ppm) - Exp % (ppm} X 100

Exp & (ppm)
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WST6-FormliU Rev 8/83%

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SEEET #15

Site: EEMC - West, Kent, WA 98032  Date: 3/B/%2 mnalyte: _ CO (15-3)

source: HAVGHS S270  Sepies Rrun #: /

Zero cyl #: TJ32257 Conc.00.0 % CO cyl Press: 300 psi
Certified by: 161D gifi Date: }0)7 'IQI

Span Cyl #: ZQOOL, Conc.q.Qé)% Co Cyl Press: QOO psi
Certified by: _MATHESON Date: ?O‘)?;IT}QJ

Bnalyzer: 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: X = Flowmeter:

EPA Span Value = 10.0% CO
EPA Control Limits = +2.5% of 10.0% CO = + 0.25% CO

Lre Run Audit: By: Z%Y Time: ZO/{S Temp: 8( OF
Audit Results
JPoint __Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM 3 Difference] A g
Zero 00.0 | .000 | 00.0 00.0 /000 {004 | —.004  |=044
Span 49.5, 1.49% | 9.9 | 494 |44 s8] 1068  }).380

Comments:

[Post Run Audit: By: DK Time: [0 Temp. : / 5 of
Audit Results |
[Point Expected Response Actual Response + Conc.
# Meter | DVM 3 Meter | DVM % Difference] & %
Zero 00.0 | .000 | 00.0 | 00,0 |.000{-004]-~004 |-044
Span 49.L | 49 | 4.96 | 494 |.494 [50628] .06LE  |1.380

Comments:

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

Zero % Differece = Act % (ppm) - Exp % (ppm) X 100

' Full Scale Value

Span % Difference = Act % (ppm} -~ Exp & (ppm) X 100
Exp % {(ppm)
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PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032  Date: 5/3/92 Rnalyte: _ S0p (15-4)

Source: HH”QB& '5(270 Sﬁ,ﬁif,& Run #: /

Zero Cyl #: _TIBQQS'T Conc.00.0 ppm S0, Cyl Press: 300 | psi
Certified By: L) AWD p\\f. Date: 107 )CH
Span Cyl #4: HL?_%QZ Conc.l’ZS'prm S0- Cyl Press: 450 psi
Certified by: LIGU\D ﬁﬂl Date: q'l_ﬂ’-}zq,

Analyzer: Make: Horiba Model: PIR-2000 SN: 403019
Range: 0 ~ 2500 ppm SO03 Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter:_ X = Flowmeter:

EPA Span Value = 2500 ppm S03
EPA Control Limits = +2.5% of 2500 ppm 505 = +62.5 ppm S0j

Pre Run Audit: By: H,L) Time: 955 _ Temp: Z& o
]— -
Audit Results
Point Expected Response Actual Response + Conc,
# Meter [ DVM | ppm Meter | DVM | ppm | Difference| £ %
Zero 00.0 | .000 | 00.0 O /008432 §432 337
Span ’493 . 4‘?3 ‘152 ’l/q “'/ /‘7@’({ /"7%%@ 4’40é 13(95‘

IComments

Post Run Audit: By: DK Time: 1IN0 Temp: 78 OF

Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | Difference Doy
Zero 00.0 | .o00 | oo.0 | QO. A [.00 | 2432} .43 |.337
Span ’493 49311232 49.3 493 ,2055}0 2000 /]

Comments:

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

Zero % Differece = Act % {(ppm) -~ Exp % (ppm) X 100
Full Scale Value

-Span % Difference = Act % (ppm) - Exp % (ppm) X 100

Exp % (ppm)
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Run: / o
Date:_ 5//3 /92, ;
Technicians:_ g~ TX& Dk JS
WST6-Form3-Rev11l/89

QUALITY CHECKS
WOODSTOVE DATA SHEET #16

Ambient = Tr: QSS oF T/C#30: 6éfé of

Thermocouple Check (at ambient): T/C#1: (a\g,[ OF;T/Ci#2: é,l °F§_-

T/c $6: 465.8 _ o, T/C #7: 65-5 oF; T/C #8: é:‘:ﬂ oF ;

-

T/C #9: 5 OF; T/C #10:_4S (b _ OF; T/C #11:_ 55,3 °F;
T/C #12: fé,g . OF; T/c #13:_4LS 6 OF; T/ #14:_(5S_ oF;
- T/C #15: 65 oF; T/C #16:_42. 7 °F;  T/C #17:_p4h3  oF,
; H oy,

T/c #18:_LJ0 oF; T/C #19: oF; T/C #20 F

- T/C #21:_ OF; T/C #22: oF; T/C #23: oF;
T/C #24: oF; T/C #25: oF; T/C #26: OF;
Comments: : '
Thermocouple Readout:

”ij Pretest Zero/Span Check and Calibration:

o Zero Adj Post Test Check % Difference

i (0°F) : -,:3 or to:_ () °F Zero (0°F): .lp OF 1020
Span Adj Span .

. (20000F) : 00007 oF 0:&000.0 °F  (20000F): 404 2°F _ /S )

o (Allowable % Difference = 1.5%. Use formulas on Woodstove Data Sheet.

o~ #15 to calculate % Difference)

Thermocouple Readout Pretest Linearity Check

0°F = O op; 200°F = o0/ 4 OF; 4oo0°y = 4K oF;
600°F = £ 0/ oF; 800°F = _§0/9 _ oF; 10000F = JOJ0.5__ oF;
. 1200°F= _j/7f. 2  ©F; 1400°F 13994 o¥; 1600°F = Jpdd. [/ _oF
1800°F= /£00.5° °F; 20009F = Q0.0 °F |

[}

Tracer Gas {S03) Injectien Train Leak Check: Pre -/Poat pd
_ Combustion Gas (C05,02,C0) Train Leak Check: Pre_ ,~ Post_/___
N Tracer Gas (S07) Analyzer Train Leak Check: Pre__y/ Post_:
Draft (Static) Guage Zero Check: Pre_ o~ Post_~_
N
}/m\  Scale Check Pre (Wt, #'s): 3/5.2— 305.225 /0

Post (Wt, #'s): 3’@8" 306.8 + 10,0

Stack cleaned prior to the rum: Yes ~ No
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CLIENT : HAUGHS PRODUCTS TEST No. : 5
. MODEL: §-27X : DATE: 5/18/92
**********************************************************************
- TIME METER DELTA METER PERCENT PERCENT SO02
‘ J READING - H TEMP. co coz COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F ( &) ( %) PPM
™ 0 678.000 0.150 77 1.17 4.90 625
3 5 679.500 0.260 77 0.52 3.40 475
10 681.495 0.170 79 0.55 2.50 600
o 15 683.086 0.170 81 0.63 2.90 600
F 20 684.690 0.160 . 82 0.64 3.10 600
o 25 686.299 0.180 83 0.52 5.60 575
30 687.985 0.190 84 0.53 6.80 550
M 35 689.753 0.190 85 0.52 7.30 550
L 40 691.528 0.230 86 0.08 10.80 500
45  693.487 0.230 87 0.08 11.00 500
~ 50 695.454 0.230 87 0.11 11.70 500
E 55 697.420 0.230 88 0.11 12.00 500
’ 60 699.394 0.230 88 0.11 _ 11.90 500
65 701.369 0.230 88 0.07 10.10 500
1 70 703.344 0.230 89 0.06 10.50 500
| 75  705.326 0.210 90 0.06 10.30 525
80 707.221 0.210 90 0.18 9.80 525
fjffB 85 709.116 0.210 90 0.15 9.80 525
R 90 711.011 0.210 90 0.13 9.40 525
/ 95 712.908 0.190 91 0.31 7.90 550
100 714.721 0.190 91 0.44 6.80 550
~ 105 716.537 0.170 91 0.79 5.80 575
e 110 718.274 0.170 91 0.88 5.60 575
115 720.010 0.170 91 0.91 5.50 575
o 120  721.747 0.160 91 1.18 5.30 600
‘ 125  723.412 0.160 91 1.10 5.20 600
130 725.076 0.160 90 1.34 5.00 600
135 726.734 0.160 90 1.27 4.80 600
- 140 728.393 0.170 89 1.39  4.70 575
» 145 730.117 0.160 90 . 1.39 4.60 600
150 731.775 0.160 90 1.40 4.50 600
- 155 733.434 0.160 90 1.41 4.30 600
- 160 735.092 0.160 90 1.38 4,10 600
] 165 736.751 0.150 90 1.43 3.90 625
170 738.343 0.150 90 1.49 3.70 625
A 175 739.935 0.150 90 1.47 3.50 625
L 180 741.527 0.150 90 1.36 3.50 625
185 743.119 0.150 90 1.34 3.60 625
— 190 744.712 0.150 91 1.27 3.40 625
n 195 746.310 0.140 91 1.25 3.30 650
200 747.847 0.130 - 91 1.24 3.40 650
205  749.383 0.130 91 1.20 3.40 650
:7 210 - 91 . _ R

Ly
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TABLE 2 -w=-- FIELD DATA

" CLIENT : HAUGHS PRODUCTS TEST No. : 5

MODEL: 8-27X , DATE: 5/18/92

I e P P P I P PP T T TP TP R TFT ISR 4 T L P T Tt b b

METER CAL. Wt. WOOD

FACTOR (Y) ~—===—m 1.066 BURNED(LB) --===—- 10.5 Lbs

BAROMETRIC WET, FUEL

PRESS.(Pbh) -=-=-==—= 30.08 in Hg MOISTURE % -~-—~-- 17.582 2

LEAK RATE : . Wt. PART.

POST (Lp) =-=-===—n 0.002 cfm COLLECTED -~------ 0.6224 g

WATER METER

VOL. (V1g) -—wwemwea 116.2 M1 VOLUME Vm -—~~—m—- 71.383 mcf

TEST HC MOLE

TIME (MIN) -=-=e--- 205 min FRACTION —---—-—- ' 0.0132
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TABLE 3 ----- FIELD DATA AVERAGES
CLIENT : HAUGHS PRODUCTS TEST No. : 5
MODEL: S-27X DATE: 5/18/92
*********************************************************************
AVG DELTA
H @ ~e=——-- 0.18 in H20 AVG PRCNT
: CO = -—-m-e- : 0.80
AVG METER
TEMP. Tm ------- 88 deg F AVG PRCNT :
Co2 | mm————— ' 6.18
AVG PPM. _
802 @ m=----- 573  PPM




| TABLE 4 -—-—- CALCULATIONS
P;h CLIENT : HAUGHS PRODUCTS . TEST No. : 5
o :
) MODEL: 5-27X . DATE: 5/18/92
***************************_***********-*************************************
- .
- STD SAMPLE STACK GAS
= VOL. Vm(std) ~===w- 73.73 dscf FLOW Qsd  ------- 498.754 dscf/Hr
' &
f} 8.31 dscf/min
VOL. WATER PARTICULATE A .
57 VAPOR Vw(std) ~~-—- 5.470 scf CONCTRT. C § ====== 0.0084 g/dscft
- PRCNT PARTC.EMISS.
_ MSTR BWwS  ==——=—=—= 6.91 % RATE E. ---——--- 4.21 g/Br
.
4 BURN MOLES OF GAS
RATE BR  ======- 1.15 Kg/Hr PER Lb WOOD Nt ---- 0.51 Lb-mole/Lb
& ' '
o CO EMISSION ' PART.EMISS.
RATE  ----- - 133.06 g/Hr " RATE —————— 3.66 g/Kgdry
- : & _ : fuel
. 115.71 g/Kgdry .
' fuel

)

Lo
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L TABLE 5§ —==-= PROPORTIONAL RATE VARIATION
' HAUGHS PRODUCTS TEST No. : 5
HY
| g-27x | DATE: 5/18/92
***********‘k*********************************************************
— TIME PPM PROPRTN. PROPRTN
P INTEVAL * RATE VAR. RATE VAR.
- Ti Vm PR AVERAGE
5 988.4 97 100
10 997.5 98
15 1000.9 98
- 20 1006.3 99
25 1007.5 99
30 1009.9 99
35 1011.2 99
40 1013.3 99 .
45 1014.9 100
50 1018.1 100
— 55 1016.7 100
& 60 1019.9 100
s 65 1020.4 100
70 1019.5 100
. 75 1021.2 100
| 80 1024.3 100
85 1024.3 100
a 90 1024.3 100
f}aw/ 95 1024.4 100
b 100 1024.7 100
105 1026.4 101
110 1026.3 101
115 1025.7 101
120 1026.3 101
125 1026.5 101
7 130  1026.8 101
! 135 1024.1 100
140 1025.6 101
- 145 1021.4 1100
] 150 1024.1 1.00
155 1024.7 100
. 160 1024.1 100
i 165 1024.7 100
170 1024.2 100
175 1024.2 100
- 180 1024.2 100
i 185 1024.2 100
190 1023.9 100
~ 195 1026.2 101
0 200 1026.5 101
L 205 = 1025.8 101
210

215




=]

L

.

-l

_—

D)

L

N

QS - b = WSTS-For_"m7

C??PUTE _INP T D TAjngDBTDVE DATA BHEET #1
Client .7 3 .
_ip ‘otles Court

Client Address M

BrampTon _ Onture, Corpda LET SC/
o .

Client Phone - ~
S 290X

Project Na. ' Model No
Run No. r Date of Test_m__ Est Grams/Hr

Stove Type: Cat Non Cat__ X Fellet

Data To Be Submitted To: Oregon__X Colorado EPA_KX

Burn Category: Low (€0.8 Kg/Hr} -Med Hi (1.26 - 1.90 Kg/Hr)
Med Low (0.B - I.ZSjWF) L1500 Max (>1.9 Kg/Hr)___ -

Fuel % Moisture (dry) 311333 %(wet) 17/599// %
(00.00) (Data Sheet #10) P

Stack Static Pressure “’O({? "H20
(0.000) (Data Sheet #12) ///,

Barumetric Pressure @03 "Hg
(Q0.00) (Data Sheet #2) . -

Temperature (Average Room) Combustion Air /)8 oOF L .
(00) (Data Sheet #14) /

Flue Gas Mpnisture (orQO?)q %
(00.000) (Data Sheet #7) 2 ‘

Ambient Moisture //4’5 w »
(0.00) (Data Shest #8)

Stove Weight X317 — lbs &
(000) (Data Sheet #8). ///’

Stove Temperature Change ‘ — (}g OF ¢
(000) (Data Sheet #14) / '

Particulate Emission - ([3@% gr/dscf —
(0.0000) {(Data Sheet #7) . .

Fuel Higher Heating Value (dry) ' )' BTU/1b
(0000) (CTYE Sheet)

Fuel Type: Wood: E Pellets: '

Total Fuel Consumed During Burn }(Qa{: 1bs , -~
(00.0) (Data Sheet #8) //// )
Total Particulate Catch ’W"/’ g

(0.0000) (Data Sheet #6&) | |
Hz0 Captured H(_O“Q‘ g .
(00.0) (Data Sheet #3) / -
Dry Gas Meter Volume /”’%% : cF .~
(00.000) (Data Sheet #2) ' o o
: YT -1 06C 00
Drvy Gas Meter: Y Factor: . Post Test l.eak Rate CFM ,_~

‘FN\) CorF
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Meter Box Data Sheet Page # 2 Page _......l._ of __
g Meter Box L_Z_:[____ Y 'Factor‘ 10kl = unit: HHUH HS S.l JZ)/('
Run: _xo_ Date: §.//8 G
ﬁ’—w Leak Checks: ':/f:g: . H Hg g :g-%)ja": g::nll Operator(s): =49
A ——= . {3 & === &fm |
- Inject S02 & 100 co/min Nozzle: Probe B 3/8 " od
S
- Initial Volume: _ /SO0 ‘
% ROTOD PRESS: __ 90 _|Sampling Ratio : ____/g.ai._ : 1 |RAROMETER:RAC. /O
- "N TIME o PRDING ecem | Coh T |YEME| BPm |TEmP |vAGE
. ool /03s |,78.000 | Spds | e~ | 1657198 o
- os{ #0 U320 24 | .26 1 7) 47':7 73 |5
5 of 48 1468/445 ] 529 | 47 |79 73 |10
15| & 2L | 865 | 17 g éoo 12 145
2 20| &5 [4,84.4690 5269 | 1L tao | 73 |~
25 )00 | bt.899 18| g 183 57571 73 1S
- 0] 5 [Lenges 6391 |19 184 |20 | 74 ke
N 35| )0 87953 L2921 1 19 15 1580 124 |lo
) sl 15 164]59 o030 | p3 180 Iseo | DY 1o
T— ss| JoV,93.40 D030 | 43 g? S0 | 9y Yo
" so| K |(gsHlsy 0 A2 7 &0 | 7d 1o
3 = Zoliade | g L% PZ 1o [HJ0
- ROTO PRESS: ___lToTtALs {343 .29 \QQ(,)/ BAROMETER: _30.03
-~ 80| == b?%?c/ 7,206 JE“{ &8 _-|spo |94 1o
§ es| _ YO| Jol. 3% 7@% 92 128 [Spo |74 (/¢
| 701 45| JcB.34dd | Qold | A3 15T 1&0 | 5 1o
] 75|50 | ks 079 | .20 190 |51 95 115
: so| S| .00 LI B 90 |55 195 1O
gl es| 000 | WAL LL91 5] | © 1S5 195110
o] S |oll 79181 190 1385 1 75110 |
- 95| o | 29408 25! )9 [ %) 1o l7¢ (o
. 00| S 10421 b33 | 19 |9 {50196 )0
- 5] 0101653 b | 17 | LIS 190 | to
s 10| ZE1 98994 b | (7 ;?1] 6&%35; ’é(, /-0
115{ 2 P ) ¢ |t.o |
A D 10010 m‘rm.s:fﬁ%%{ 10 jg:-)/ (100 MAx vace =
TOTAL CU FTlk 1 TOTALS: | |, 5"')/ |~ VoAV BP: ____
- Go. 18
.
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Met=yr Box Data Sheet Page # 2 Page A of 9-
Meter Box _‘{S____ ¥ Factor Z»__?_‘G;Q_ —— Unit: WMCJ{S S X
o Run: ___o  Date: S L.
L._eak Checks: lﬁﬁ" :: ng g%‘[_ gm Operator(s): s
el L W2 & 25 orm
T " Hg o ® o ofm
Ingect S02 @ 100 cc/min Nozzle: Probe @ 3/8 " od
Initial Volume: /S_w
ROTO PRESS: _ /D0  |Sampling Ratio : _(25___ : 1 |BAROMETER: 30CH
T ] e | " [V oon |vewe |oaEe
120| AL IPIIH) S0 | /16 U e 11X | /6|
ies| Yo | P39 s | A6 [q) 10|98 | 1O}
120] Y5 |Ws | 15818 ] b 190 o |77 1i6 |
1235| @ 16673 5218l b 190 lbaw |47 |10
190| 75| WBAS 1oy | 17 [89 1e75192 1 to
145 | 3c0 | 7301 SE o 190 1oan | 17 | -©
150 S 1737757 o8 1 6 190 o 117 | O
155  jO| 723d% S| 6 190 oo | 99 110
T 5216 | .16 1590 lwoo [ 110
5| o 9275 55| IS 190 s 1T 110
70| J6 738,243 sl 5190 eS| 70 | lo
17| 20 1RG5 %~ s - G s | 772 1 0
ROTO PRESS: __ <0 _|TorALs : [, %0 ) {02y [BAROMETER _B_QQQ_
180 Zo |HLS87) 5575 | 715 %o; L5198 Lo
15| o | 143109 S5 | IS 190 |6d5 | 18 |10
1901 < | )4y ssas | 57191 |67 78 JLo
195| S0 746310 53l A 19 2l 78 0|
200| 5|74 e &-35] /l? 9/ 1680 77/? l/-o |
=20s| | Yoo |944.3873 5. - { |2 0
ol S Y T
215 {0 M ,
220| {5 1%6@/@5@/% 70)] <<
zes| b = ,Sc_%@/’
2z0|  4< 6. (ST iBOYVEUEMT™
= % —— 1 | !
TOTALS : v /. |max vacc = | L§
TOTAL cu FT| /3835, TOTALS: Av BR: ZOLRT
' Nz I _
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MOISTURE SHEET
" Woodstove Data Sheet #3

Moisture Determination

' Balance Balanc
Initial: Level Zeroed _ Unit:

Fin.alz - {4_ P Run:

IMPINGER #1 | Date: f//?/?j

Final Weight Qﬁg grams Technician(s): Initlal. ZZ. _;

Initial Weight SEOO _ grams Final: 'T'K'/K
et gz, 24 grams  Approved By: Tk

IMPINGER #2

Final Weight m} grams
Initial Weight m&’:’r ramé-
Net 6, 3/ ‘grams

IMPINGER #3

Final Weight 500 2. grams.

Initial Weight qu .‘I grams

Net ;8 / grams

IMPINGER #4 (SILICA GEL)

Final Weight J0L3 grams

Initial Weight 7/?3( grams
Net ,3 2// grams

TOTAL MASS OF H,0 CAPTURED Hé/&{ grams

Scale Check: 295.0g = 49 g Front Half Filter # géz E
590.0g = g #
885.0g = g Back Half Filter # :E?E

Notes:
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WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TAREHWEIGHTS)

Into Dessicator: DatJZIHZ Time O%O By DK @_ Back Half

Manufacturer: SL. S Size:]l Lot.No. :_LB_BS_Z_ Grade: -H‘ZSC-;LHSS
Filter| First Second Third

# Wt Date| Time | By | Wt Date| Time | By| Wt Date | Time | By
2ol £]0.987 [0 Mo ] {DIC].0971 [363 | RSO

22H0. 701 | NHiblo | Y7017 1] 11381 | |

26340988 | / libbi2 | /1095 1304 B
24018930 [ [lid]|i lepgd 392 | | |dHauads enfs
2bSF0.L912] \_[Ibll] N £%17 (35

Wl FoLdd| N\ 1] 6936 €7

20,780,921 /20 | |@337 13| |

28807015 | / [ 11,22 [ 1010 el

209F0.1933] | {ied | -b%30 12

276H6.,95] N okl 714965 | | {13 |
271 Fl0.6953 1300 [ 128 DL 1635 23| | |
27280, 7002 § ™ L1630 | N | T008] 331 ] | |
27300.978 | / i3] /[.69820 (230 | ] =
2740 6900 | { 1w3d]. 6903 233 {
27580975 | N\ 1636 4775 234 || |
27000781 ) e3s | \AR 1336 || :

21180.64751 7 Lo | Aer94 1231

21880.6992 1 | ey | 71672/ 1237 | |

/ .
27980..901 |\ | nid] {6900 133!

230%0.,99491 )| | LedQ9 1339 |

¥

e ' / / |
Checked by %’/ Date: 3[2_\_,?{?{ Time [ QUO

QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS

Filter # WT Date Time By hB DB ZRH Date Time| By

|

LO [ 74 | &Y /0 | Lok DK |

S8 43 363 | 130 B, |

A
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WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Into ':Dessicator: Dateb!n[QZTime Qq OO By D,< Front Half

Back Half

Manufacturer: 8{?5 Size:g.zw Lot.No.s ZB Gl Grade 2 GLASS
iiter] First Second Third
# Wt Date| Time | By | Wt Date! Time | Byl Wt Date ] Time | By
2016]0. 2846 | Fhol526, [0K].38¢G 8O3 | 3¢
2280.3822 | N\[rs29 [ N[32842 1 1 1i3dal;
2330.23%05]  Hiwis2o | 32/ | | 11243
204R0.3%0 | /2ol Ti%e 74 134 ey ev g
2b500.2921 | / lisad | [1.2224 1345 |
Uobf0.28221 [ 11530, [ 1 3284 124
2,700,307 | [ |1533 |/ 3484 1347
2008d0.3772 11 lisyo L 13770 1348
26966.2875[ 1 [suz [\ [ze98 1 | [134e
27080.3331 ™ is44 ] N2eog | [ 1130
2711 8 0.2984 | Zho | 1544 [0 ], 3288- 135
7280303 NJsds |~ L1311 13s8]
| 27360.33251  Wisse] Mz=ea ! 11 11353
274802856 /15521 13853 132]
275ho 38321 [/ lissy| /13820 13
1270R0.23802] [ 1isstl/ 1220 135
217% 02830 [ 11858l 1234 1267
1 2788 0.2801] | |je00( [R8od~ (38|
2196038270 [ 1020l l2een |1 lizce |
23080.28211 \ [/6od] \ |Re18 [V {lqde
' /;;,7 |
?hecked by L /ﬁ Daf:e‘z lej\{;?(..'l‘.ime /_)-Q_UU
QA REWEIGH BALANCE ROOM ENVIROﬁM'El.\TTAL CDNDITIION.‘ |
Filter # WT Date | Time By W B DB 7%RH Date .T:I..me By
a - LO 174 | 9 |30 [1824[{DI.
5 173 | 43 13/ |B@ =
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WOODSTOVE PARTICULATE CATCH PROCESSING
WODDSTOVE DATA SHEET # S

Unite ”W{/S &97\/

Run: '§

Date: <10 /G0

-
.
- Technician(s): —5'%
*TJ' FRONT HALF
FILTER #: 04 _~  BEAKER #: S1G FINAL wT: JOS,UYS ~ g
FINAL WT:__ R08G ~ . g mis_JSD TARE WT: /05 /G148~ g
™ TARE WT: _,LBad < g desc: ACETONE NET WT:___ OO0~ g
] NET WT:_ Il = a
- FILTER #:_____ BEAKER #:________ FINAL WT: g
*j FINAL WT:____ .~ g mis__ ____ TARE WT: a
TARE WT:_ g desc: ACETONE NET WT: e
NET WT: g
"‘"ﬁi
o TOTAL VOLUME OF ACETONE -
USED IN WASH SO T m
f} BACK HALF .
FILTER #:,QQ_LLB_/ BEAKER #: 51 ) FINAL m:_%f_ﬁl_ﬁ?y__'_/g
0 FINAL WT:__ 57067 . m ml: _— TARE WT:_Ad- 1O — g
} TARE WT:__~ ____//_ g desc: ACETONE NET WT: < 3 /g
NET WT:__ - < a
fan'
B FILTER #:______ BEAKER #: 5/L, FINAL WT=JOB'EZJ?3’::;
- FINAL WT:______ a mi: 75 TARE WT: 0 30300 ~ g
o TARE WT:_ - desc: METHCHLOR NET WT:___ 0374~ g
NET WT: g

[

BEAKER #: 59

FINAL WT: (oo,o'?'gclj

- mi: B ___ TARE WT:_[0Q 00 37 g
n desc: H20 NET WT: _ 01—
a BEAKER #: 200 FINAL uT:_gﬁ,%ggzﬁag;:é
i mlz_ QD TARE WT:_Y{. &/~ o
desc: H20 NET WT:___ N9 [ " n
=
] BEAKER #: _______ FINAL WTz___ G- ééjff
mls__ TARE WT=:__ _ __ x|
desc:________ NET WT: g
B
LA
. BEAKER #:______ __ FINAL WT:____________ g
- mis____ . TARE WT:____ a
]!, descs__ ______. NET WT: B
™ TOTAL VOLUME OF ACETONE ~
" USED IN WASH _Jé&izgu___ mi
TOTAL VOLUME OF DICHLOROMETHANE
~ ' USED IN EXTRACTION 75 ml
| - TOTAL VOLUME OF DISTILLED -
”jf“v WATER DRIED _;EEQQE____ m1
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WOCDSTOVE BLANKS PROCESSING
WOODSTOVE DATA SHEET # SA

200 mi

15'm1

200

RaERA, (A nTtE1E

FISHER

ml

BERHKER

- ACETONE
OPTIMAR LOT #:

BLANKS DonNE: _S/] L/@

#:

9 138

BEAKER #%__éfi_,_

BEAKER #:
DISTILLED WAT

DICHLOROMETHANE
FISHER oPTIMA LoT #: 16306

%?\

Unit: HA’”QAS g 9,) s( _
Run: ii Date: & //8 /g&

Technician(s) : 1551”(17k:

FINAL

WwT: 1 06.92533 4

TARE WT: _LQ@&S%'__ g
- NET WT:___r000Q% g
FInAL wT: G6-2408 4

TARE WT: J.240¢] g

NET WT: 006 g
FINAL WT: GG & 114 o

TARE WT: @G S70L o

NET WT:___,QO0# g

paTE: 3/17/92

BEAKER TARES  INTO DESSC: Time: (900
BKR # i1ST WT TIME END WT f;hE 3RD WT TIME 4TH WT TIME
~ )
D je93s |1ase (106.2235) 1036
/
E  loc.edpd | zog (968924 1038
F_ 06.510911330 (96.S106)] 1040
SCALE ROOM QC : TARES SC%LE ROOM QC : FINALS ‘
DATE TIME BY WB ‘DB % DATE TIME | BY WE DB %
20z (1200 \g"g 39 |92 (I3 5773 | Jode O | 57| 79 (90
S/ad | /03y LT84 173 1493 /i 1]1673¢ %9__@2_:10 /]
s/is | 1200 o | oY
BEAKERS: FINAL WEIGBHTS
BKR # IN DSC TIME 1ST WT TIME =ND N;== TIME 3RD WT TIME
D Slia 0900 |106.2293 | 104 i 6924 |[S%
=/ 7
e | Sin [ogao|a w3 |/5d |%.e40e 1581
T -;Y -
F Is/e | 320190510 | )98 195114 | P30
BKR # | 4TH WT TIME STH WT TIiIME eTH w$=ﬂ=TIME 7TH WT TI;2=




NET PARTICULATE CATCH CALCULATION
WOODSTOVE TEST DATA SHEET #6 '

Unit:
Run:
Date:

MIRAGHS Soed JX
=

Technician(s):
WSTAPPl~-AppDocl9-page2

Rev 6/90

Blank Audit: By: Kl}; /{?//g; Date: _ [

Blank Calculations: //
"j"i Acetone: o00d g+ 200 nl = 000008 g/n1
Dichloromethane: ’mod g+ 75 ml = M}_glml
  } Distillted Water: _-OCOOB g 4 200 ml = 000004 g/ml
:?_ Front Half Catch: : / _— s
h Filters:  /[[b&-~"g - (_.0000 g) = -G ¢
pom : Total Catch No. of filters Blank Value/ Net Catch
l; filter
— Beakers: ’OL{OO {_- !SD ( ,Cmc_ﬁg g) = /qu? g
o ' "Total Catch M1 of Acetone Blank Value/ Net Catch
» ' ' ml of Acetone
"‘"‘c w Total Front Half Catch /(SS %/g

Back Half Catch:

fi<j> ~ ' -~
2 Filters: _ |358 - ¢ - ) ( _.0000 _g)= 1387 ¢
Total Catch No. of filters Blank Value/ Net Catch

™ filter
J Beakers m_ P

1, Acetone/Impingers: ({)“ﬁi') ///
S 19435 - o (C00c0f) gy = B8 7 ¢
i)

Blank Value/ Net Catch

ml of Acetone

Total Cateh ml of acetone

™ .
}é 2. Extract/Impingers: - ,_Léngil -
(OR]E g - 75 (c0o00833e) = Q39 7
Total Catch ml. of Blank Value/ Net Catch
r1 Dichloromethane ml of Dichloro-
L . — o . methane
: 3. Water/Impingers: ' —
: O A g - L:ﬂikf) (/CZZXND’S/ g) = /Cﬁ?ﬁ?)‘//;
TX Total Catch ml. of water Blank Value/ =~ Net Catch
” ml of water
Total Back Half Catch (66 S” /1;
Total Catch g
A % Front Half Wi %
LN
e
-
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WST6~Forms

PRE AND POST TEST ZERQ/SPAN CHECK
WOODSTOVE DATA SHEET #15

Rev 8/88

Site: EEMC - West, Kent, WA 98032 Date: 5@@ Analyte: Cos (15-1)
Source: HF}UGHS 5270 55@!55 Run #: (

Zero Cyl #: 1 1372571 Conc.00.0 %_CO; _ Cyl Press: 200 psi
Certified by: L}GD\D Q\ﬁ Date: }0)7 /C“
span cyl #: _ 28004 Conc. 12.l,% cos  Cyl Press: 800 psi
Certified by: _MATHESON | Date: lO!SlJCH

Analyzer: Make: Horiba Model: PIR-2000 SN: 407069
Range: 0 -~ 25.0% CO» Analyzer Output: 0 - 1.0 ﬁ.
Flow: 1.5 SCFH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% COj
EPA Control Limits = + 2.5% of 25.0% COp = + 0.625% COp

aN

lPre Run Audit: By: Time:

Audit Results

1005 Temp: _’ZL__OF

[Point Expected Response Actual Response + Conc.

# Meter | DVM | % Meter | DVM | & pifference] 8 s
hero 00.0 | .ooo] 00.0 00.0 |00 o5y | 1084 |27 |
Span SO'L’ -SOL’ |2'Lo @‘O ’\% /2'35/8 - aQ’l l '/'ég/i
Comments:
fPost Run Audit: By: ) \< Time: |4 ]5 Temp: __| | OF

Audit Results ‘
oint Expected Response Actual Response + Conc

# ~ Meter DVM % Meter DVM % Differenc 4 %

ero 00.0 | .000 | 00.0 00.0 |.000}.084 | .054 217
Span 50.4 S04} i1Z2.b 49.9 499 112363 ) - 231 -1.979

Comments:

+ Conc. Difference = Act % - Exp (Std) %
Zero % Differece = Act % (ppm) — Exp % (ppm) X 100
Full Scale Value
= Act % (ppm} - Exp % (ppm) X 100
Exp % {(ppm)

Span'% Difference
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Run ¢ _
Date__ 5//8]72 __
Technician 2A/ 7K Z#/X TS
WST6~-Forml,Revl11/89

MISCELLANECOUS TEST DATA
WOODSTOVE DATA SHEET #8

Useable Firebox Dimensions:See QC Section Usezble Volume: /;'9/73 fr3

Dilution Tunnel Draft (If applicable): Start() Stopo

Test Chamber Air Velocity: Start:O Stop:O Avg:O

Wet Bulb/ Start: WB® 59 °F DB: (Dfﬂ °F /. L/ % Amb Moisture 1957 %RH

Dry Bulb Stop: QQ ¥ 0Bt 77 °¢ /.3 4 Aub Moisture Y qry
% Ambient % Relative '
B = /.35 Moisture T = Sl Humidity (RE)
Lupry
Stove Wt: &37}3 lbs.
Empty
Stove Wt with Stack (Inc. 0il Seal) Wet: 3&5‘/ lbs.Dry: 30‘/‘4 1bs.
Empty )
Stove Wt with Stack and Ash Ash: O 1bs. Total: @q"{ 1bs.
Kindling Wt. Paper: ;3  1bs. Wood: 6;i lbs.
Pre Burn Fuel Wt. 713 ';y.é '/’/:5—— Total: ,73 1bs.
" Total Kindling and Pre Burm Fuel Wt ' 23.8  1bs.

Coal Bed Wt-1bs: Range_(o—)l(o 'a’)tl )307-0‘30[“;[!:3. Actual: 2.2 1bs.

Allowable Amount of Charcocal that can be removed:

Coal Bed Wt. Range( b + o / /5 W25 = lég : 1bs.

Upper Wt. Lower Wt.

Test Fuel We-1be: Tdesl /3  1bs. Ranpe:/i3-%31bs. Actual:s #%& 1bs.

Test Fuel Size (pes.)(.75 x 1.5 x 5" Flanges) /ﬁ/ ?cs._
2 x 4's x /g 5%/ " lf Pcs /@.\(Ibs. 0.0 %
4 x 4's x DB v ,«J//é’- Pcs p/li— 1bs. XJ@ %
Est. Dry Burn /04 - (M5 =.7582 x 60 - 11500
Rate (Kg/Hr.) _ 2.2025 (%' Est.Dry Burn Rate (Kg/Hr)

Est EPA Heat Output(HOE) (19,140) X \63 x HSOO - Boo@q

(Avg BTU's/Hr) 100 Est Heat Output

(H0g) BTU's/Hr
Commen ts: /?0 /M -
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Unit: /@65‘5 \SQW " Run: __xd____ . Date: 5//8/?2- -Flage 9

WOODSTOVE OPERATING DATA

FIRE STARTED: ____ (23 ':'5

WARM UP AND PREBURN: PRIMARY AIR: set wide open for all warm-
thern set to '

up/preburn fuel charges.
preburwv.

SECONDARY RIR: L&éﬁ

CAT BYPASES:

CHARCOAL BED PRERARATION:
up/preburn charge. At 1 1

ca

Y.

at start of

raked and leveled pricr to each warm-—

= r&m.
!

prior to loading last fuel,

, then set tao run

leveled. In stave ___ Ssec.

TEST: Door Wide Open during loading ___:j__ min
PRIMARY AIR: opened full for first __,;5::_ min.
setting of \ .
SECONDARY AIR: é—‘//l- CAT BYPASS: ,U/A?

FAN: NA@::)duriﬂg warm—up

ON/ First —— minutes

______ —_— ot test
Fan speed set at . /AN COM_[ilM _i)

‘DN/@ during preburn

raked and

DN{QE:Pbalance of test run

WOOD DATA: KINDLING: a mix of the grades listed beiow

SIZE

PREBURN: EX4

TEST: _2X4
Ly

PELLET FUEL APRFI#:
All grades WCLB rules

WARM UP INFORMATION:

All pre-burn/warm up fuel pisceas weére a2ither

1st warm up/preburn fuel
2rd warm up/preburn fuel
Srd warm up/preburn fuel
4th warm up;preburn Fuél

Sth warm up/preburn fusl

MarikasTacoma

MILL ERADE

Std or btr

Packwood
Pagiwzod

charge
charge
charge
charge

charge

#Z o btr

#e oy btr

L0 o

added
added
added
added

added

g, orn D firx

& |0

[=]
it

3

lo

4

-

3

e v e e s S, ki s

e it S S . S S s




uUnit: ) Vol S [ Y

Run:
FUEL MOISTURE Date:
WOODSTOVE TEST DATA SHEET #10 Technician: RN I35 Tk DE
WSTl-Form7-Rev11/89
Room Temperature: 70 or Correction Factor: gz
NOTE: BRecord resdings to the nearest 0.5% moisture
Uncor Values are corrected for temperature: Yes No Z: .

Time Test Fuel Moisture Readings taken at: (9]
Calibration Checks: X__° Y_ &7 12.0/2.F 22.0_22.0

Pc Top Bottom Side Piece Avg
# Dimen | Use Uncor | Gor Uncor | Cor Uncor | Cor Corrected
L Ded? | K | s |45 | A4S |4S | 40 140 | 4333
2
3
W e ST P | s 1aol 1 /£0 1196 | /&5 1200 | /9933
skvivs |lp | /s tao )| /&s |00 | /80 |96 /%933
6
. .
8
o B T [ gn0 1224 12687 1238 | 198 1213 | 32567

10 kgl T s 1201 1190 12071 12o /96 |30,133

11 ek T {200 1829 lane 1329 | 200 (U 53

12 ekl T L ifs |01 1 88 (0.0 /s 136, [ | 0100,

13 25 333 )

14 |

15

16

17

18

19 YeeT | T T 23] /4.0 |20 1190 0.7 | 40900

20

Kindling Pretest Fuel Test Load

% Moisture - Dry Basis: 4}3331/*’ /?’?5__3 { 21, 333/2’1/
% Moisture - Wet Basis: 4/1/5;3&j# /é,égo_/z /7{5‘32‘./7"/

To obtain Wet from Dry: 100 X % Dry Rdg. = 7 Moisture, Wet Basgils
100 + % Dry Rdg.

Acceptable Ranges: 16-20% wet; 19-257 dry
(17.5 - 22.5 on Meter [Uncor reading] at 70°F)

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




Unit:s [/ e et O TN

""; ' . . Runt: —
B WOOD DENSITY DETERMINATION Date: ¥
WOODSTOVE TEST DATA SHEET #11 Technician: 2 4J Y3

WST2-formll~-Rev 6/90

X Sy&

Wood Piece: Nominal Dimensions: é . X "‘/

Depth (D): '41 /

Width (W) | 915 cm

-Leng.th (L): C?. 1S :: _ :
AR cm Length X = 9,1_3_5 cm
918 cm

—ds Volume: 3‘/&, 700 cm3

» (D X W X L)

- MOISTURE: Room Temperature: __Je __ OF Correction Factor:__ ()
L : Uncorrected Meter Read.ingﬂ Corrected for temperature:Yes No /
| | NOTE: Record moisture meter readings to the nearest 0.5%

' Uncor Cor Avg % Moisture (Dry) QD.IOO %
7 Top: /?A{ a’bocl % Aug % Moisture (Wet) /6’!73"4
Bottom: | /5.5 X0 % Y. :
3 Sides /&{ 0. zr Scale: Leveled In / Out /,
= - Zerced: In Out '
~ :. 20.1603 P

oy

S0 T P e o SR T ks T

R Wet Weight: /8 'i g Dry Weight: léﬂaﬁ” &

% Moisture Dried Basis: 15(477 % /
[1 - (Dry Wt 5 Wet Wt)] X 100

T

Dat Time emp
Into Dryer £/ %@;ﬁ é3¥ oF
Out of Dryer ’ ! oF

(Minimum Time In Dryer: 24 hrs.)} Minimum Dryer Temp 100°C (212°F)

Density = lw%— g 3 .\..3_.‘._/9?._'@_@__‘:“3 = ..:.q._.@._q—_é__'/g/cmB l/

(dry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. B

g = 4

Wet Wt: g
Gross Wet Wt. Tare Beaker Wt. Net Wet Wt.

» i»

g = g
Gross Dry Wt. Tare Beaker Wt, Net Dry Wt.

Dry We: g

% Moisture Dried Basis: %
[1 - (Net Dry Wt - Net Wet Wt.)} X 100
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: _5%. Analyte: 07 (15=2)
source: HAvgHS S270 Serue  Run #: 5
Zero Cyl #: 1 122257 Conc.00.0 % 0- cyl press: 200 psi
Certified by: _ 110010 A1e pate: _0/7/d]
Span Cyl #: 20 OOL’ Conc._lM_%_Oz__ Cyl Press: 400 psi
Certified by: MATHESON Date: {0 /31/6?1
Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range: 0 - 25.0% O3 ' Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% O3
EPA Control Limits = + 2.5% of 25.0% O = + 0.625% 0>

Pre Run Audit: By: BN : Time: H)}g Temp: ZZ OF
Audit Results
Point Expected Response Actual Response + Conc.

4 Meter | DVM | & Meter | DVM | & piFferencel & 3
Zero 00.0 |.000 ] o0.0 3 |.ops 110323 1033 1090
S pan 2.4 | 496 | 12.4 IAS |01 {Re7S| Q7S R3]
Comments: Teledyne#z Cyl % Exp % Act $ aAdj to + A%

Post Run Audit: By: DK Time: |42S Temp.: | ] OF
_ Audit Results | |
Point Expected Response Actual Response + Conc. A

# Meter | DVM % Meter | DVM % pifference %
Eero 00.0 |.000 | co.0 00.0 |.004[5603 =003 -012
Span 1Y TR 12,4 12,4 UQL} 12.497 Oq'] L7181
Comments: Teledyne#2 Cyl % Exp % Act % Adj to + A%

T Conc. Difference = Act & - Exp (Std) %

Jero % Differece = Act % {(ppm) - Exp % (ppm) X 100
Full Scale Value .
Span % Difference = Act % (ppm) ~ Exp % (ppm) X 100
' ~ Exp % (ppm)
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wsT6-Forml0 Rev B8/88

PRE AND POST TEST ZEROQ/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5[/32‘?2 Analyte: _ CO_(15-3)

Source: HANGHS 8‘2'70 Sf_ﬂlf.ﬁ,_ Run #: S

Zero Cyl #: TI32257 _ Conc.00.0 % CO cyl press: 300 psi
Certified by: L16V1O HH?- - Date: )O}‘J j@l

Span Cyl #: ZQOOLJ Conc.q.Qb% co Cyl Press: QOO psi
Certified by: MATHESON Date: ’Ol)El,}CH

Analyzer: Make: Horiba Model: PIR-2000 . SN: 408005

Range: 0 - 10.0% CO : Analyzer Qutput: 0 - 1.0 V.

Flow: 1.5 SCFH Measured by: Rotameter:_ X = Flowmeter:

EPA Span Value = 10.0% CO
EPA Control Limits = +2.5% of 10.0% CO = * 0.25% CO

Pre Run Audit: By: BN _ Time: !DQO Temp : Zb OF
Aundit Results
oint Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM 3 Difference| & %
Zero 00.0 | .000 | 00.0 00.0 | 1000 [ =00 | =004 - 044
ISpan ‘-IQIa 494, 4.9 4?.3 n‘/‘l3 5—0/8 1053 /1/7‘-}

Comments:

fPost Run Audit: By: D\/\ Time: 1430 Temp. : 7 Z OF |
Audit Results
fPoint Expected Response Actual Response + Conc..
# Meter DVM & Meter DVM % pDifference] O %
Zero 00.0 | .000 | 00.0 06.0 1.006 [5004 ] =004 - 044
Span 4a.L . 49% | 4.96 49.2 492 | 8008 0H% 969

Comments:

+ Conc.‘leference = Act % - Exp (Std) %
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
~ Full Scale Vaiue
Span % Difference = Act % (ppm} - Exp % (ppm) X 100
Exp % {ppm)
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PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032  Date: 5//4/91 Analyte: _ SOp (15-4)

source: Hapgns S2I0  SEeIeS Run #: s

Zero Cyl #: TlB;)QS'T Conc.00.0 ppm S0 Cyl Press: 800 psi
Certified by: _L]&U\D ﬂn& Date: lO)‘?}QI

Span Cyl #: AL2%97 conc. 7232 ppm SO5; Cyl Press: 450 psi
Certified by: _ I_|QUID Qlﬂ Date: QPH/QI

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

Range: 0 - 2500 ppm S0 . Analyzer Output: 0 - 1.0 V.

Flow: 1.5 SCFH Measured by: Rotameter: X = Flowmeter:

EPA Span Value = 2500 ppm 502
EPA Control Limits = +2.5% of 2500 ppm S0, = +62.5 ppm S0»

Pre Run Audit: By: BN Time: 1000 Temp : 2(2 OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | Difference| £ %
Zero 00.0 { .000 | 00.0 DO |00 |34 3440 | /138 |
!
Span 49.3 |.493 1232 "/?sg :“/?é’ qu‘gﬁ_ br 992 :b?o?

Comments:

Post Run Audit: By: DK Time: | 4/0 Temp: 78 OF
Audit Results.
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | Difference| & &
zero 00.0 | .000 | 00.0 00.3 [.003]10428| 10928 | 437
Span 49.3 |.493[1232 | 493 [43 |50 | 2000 |.i62

jComments:

+ Conc. Difference = Act ppm - Exp (5td) ppm
Zero % Differece = Act & (ppm) - Exp $ {ppm) X 100
. Full Scale Value :
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
: ' — Exp % {(ppm) _
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Run: .
Date: S
Technicians: o

WST6-Form3- Rev11/89 .

QUALITY CHECKS -
WOODSTOVE DATA SHEET #16

Ambient = Tr: 7029- oF T/C#30: 737! # : oF
Thermocouple Check (at ambient): T/C#1: Za?‘j OF;T/C#2:_- Zé,ff °F;
T/C #3:__ 73,2  OF; T/C #6:__ 73,0 oF; T/C #5: 7). 8 oF,"
T/c #6:__ 7.8  °F; T/C #7:__72.(, °F; T/C #8:__72, 7 OF;
T/C #9:___ 72,9 °F; T/C #10:_Jh g oF; T/c #11:__Jd D OF
T/C #12:__ J3,)  OF; ‘T/C #13:__J2/(, _ °F; T/C #l4:__ Jedi ] o

T/C #15: 3.3 oF; - T/C #16: 7). 7 oF; T/C #17:___72.] ©

T/C #18:__ 73,0 _°F; = T/C #19:___ oF, T/C #20: F;
T/C #21: oF; T/C #22: oF; T/C #23: oF;
T/C #24;: OF; T/C #25: oF; T/C #26: OF;

Comments:

Thermocouple Readout:

Pretest Zero/Span Check and Calibration: :
Zero Adj Post Test Check % Difference
(0°F) 1 :/ OF to: O °F Zero (0°F): ..Lg oF 030

Span Span
(2000°F): Cgao[# oy t:o. o_?QQ .0 °F (2000°F): 2003.L, °F ’130

(Allowable % Differemce = 1.5%. Use formulas on Woodstove Datas Sheet

#15 to calculate % Difference)

Thermocouple Readout Pretest Linearity Check
0°F = O or; 200°F = 30/ °F; 400°F = 399,/ oF;
600°F = 44/, oF; 800°F = YA/, § o°F; looe°r = _/7d/. 2 OF;
1200°F= __// 788 or; 1400°F = _/399,F °F; 1600°F = _ /400, & _°F
18009F= _/£0/.pn _ °F; 2000°F = K00 °F

Tracer Gas (S07) Injection Train Leak Check: Pre / Post_~

Combustion CGas (002,02,00) Train Leak Check: Pre ; Post .~
Tracer Gas (SO») Amnalyzer Train Leak Check: Pre v Post

Draft (Static) Guage Zero Check: Pre_ 1/ Post_~_

Scale Check Pre (Wt, #'s): 3/¢. 2 ~ 304:3 = /O
Post (Wt, #'s): D1b.Y- 30L.Y “{0.0
Stack cleaned prior to the run: Yes No f




" CLIENT :

HAUGHS PRODUCTS TEST No.
MODEL: S-27X ‘ DATE:
REREKRERERAARAR I AR AT A AR AN AREA Rk hkRhRkhhdhhd o hhhhbhhhkrhhhbhhhhrhdiRiihid

TIME METER DELTA METER PERCENT
READING H TEMP. co
(MIN.) (C F) (IN. H20) (DEG. F) ( %)
0 750.000 0.150 87 0.84
5 751.500 0.260 87 0.45
10 753.537 0.160 88 0.50
15 755.156 0.160 89 0.49
20 756.780 0.160 90 0.53
25 758.411 0.180 90 0.51
30 760.113 0.190 91 0.57
35 761.898 0.190 91 0.69
40 763.683 0.210 91 0.58
45 765.553 0.240 92 0.27
50 767.524 0.260 92 0.23
55 769.598 0.260 92 0.22
60 771.672 0.260 ‘93 0.18
65 773.754 0.260 93 0.39
70 775.836 0.240 93 0.31
75 777.815 0.260 93 0.21
80 779.897 0.260 94 0.13
85 781.986 0.260 94 0.14
90 784.076 0.260 94 0.15
95 786.166 0.260 94 0.37
100 788.256 0.240 94 0.59
105 790.241 0.240 94 0.77
110 792.226 0.240 94 0.96
115  794.212 0.240 94 1.03
120 796.197 0.240 94 1.09
125 798.185 0.240 93 1.13
130 800.165 0.230 924 1.16
135 802.153 0.230 %94 1.37
140 804.140 0.230 95 1.39
145 806.135 0.230 95 1.39
150 808.129 0.230 95 1.44
155 810.124 0.210 95 1.47
160 812.024 0.210 95 1.54
165 813.924 0.210 95 1.49
170 815.824 0.190 95 1.48
175 817.638 0.190 95 1.50
180 819.451 0.190 95 1.45
185 95

5/18/92

PERCENT SO02
COCENTR.

Cco2
( %)

PPM

475
475
475
475
475
500
500
500

500

500
500
500
500
500
500
500
525
525
525
550
550
550




TABLE 2 ---—-- FIELD DATA
"/ cLIENT : HAUGHS PRODUCTS TEST No. : 6
MODEL: §-27X . DATE: 5/18/92
****************************************************************
| METER CAL. Wt. WOOD
FACTOR (Y) ===—=——- 1.066 BURNED{LB) --====== 9.7 Lbs
- BAROMETRIC : WET, FUEL
PRESS.(Pb) —~~~=-—— 30.01 in Hg MOISTURE % —~———==- 17.167 %
f LEAK RATE . Wt. PART.
POST (Lp) =—-—m—=—- 0.004 cfm COLLECTED ==w=wm—= 0.6855 g
™  WATER METER
| VOL. (Vlg) ------- 106.8 ML VOLUME VI =-mmmmm 69.451 - mocf
—~  TEST | HC MOLE -
E TIME (MIN) ------- ' 180 min  FRACTION  ==rm=me= 0.0132
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TABLE 3 ----- FIELD DATA AVERAGES
" CLIENT : HAUGHS PRODUCTS TEST No. : 6
MODEL: S5-27X : DATE: 5/18/9%
*********************************************************************
AVG DELTA
H @ === 0.22 in H20 AVG PRCNT
CO ------- 0.78
AVG METER |
TEMP., Tm @ -==m—== 93 deg F AVG PRCNT ,
C02 W W - 6.21
AVG PPM : |
sS02. = =me=-—- 516 PPM -
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TABLE 4 =-==-- CALCULATIONS
CLIENT : HAUGHS PRODUCTS- TEST No. : 6
MODEL: S-27X ‘ DATE: 5/18/92
***************************************************************************
STD SAMPLE STACK GAS
. VOL. Vm({std) ------ 70.97 dscf FLOW Qsd = —=———w== 526.627 dscf/Hr
: &
8.78  dscf/min
VOL. WATER PARTICULATE )
VAPOR Vw({std) -~---- 5.027 scf CONCTRT. C § ==—=—=- 0.0097 g/dscf
PRCNT o . PARTC.EMISS.
MSTR Bws  ~-=-===—-— 6.62 % RATE E = ——=——=—= 5.09 g/Hr
BURN MOLES OF GAS
RATE BR  ——=—===-- 1.22 Kg/Hr PER Lb WOOD Nt ~——- 0.51 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE: ——————- 138.27 g/Hr - =~ RATE = = —====-- ' 4.18 g/Kgdry
' & ' ' : _ _ fuel
113.71 g/Kgdry -
fuel




rl,ﬁ3 TABLE 5 ----- PROPORTIONAL RATE VARIATION
" HAUGHS PRODUCTS TEST No. : 6
™
N S-27X . DATE: 5/18/92
P g S TR PR TR T ET I I I T I T IS T T LT R b S e ke
- TIME  PPM PROPRTN. PROPRTN
; INTEVAL * RATE VAR. RATE VAR,
Ti N PR AVERAGE
n 5 968.1 96 100
} 10 998.5 99
15 1000.4 99
- 20 1001.6 99
» 25 1005.0 100
w 30 1004.2 99
35 1006.5 100
40 1006.5 100
45 1005.6 100
50 1008.7 100
- 55 1008.3 100
- 60 1007.4 100
o 65 1010.4 100
70 1010.4 100
7] 75 1010.9 100
n 80 1009.5 100
85 1012.0 100
- 90 1012.5 100
L 95 1012.5 100
L 100 1012.5 100
105 1012.1 100
110 1012.1 100
115 1012.7 100
120 1012.1 100
_ 125 1014.6 101
n 130  1010.5 100
8 135 1013.7 100
140 1012.2 100
- 145 1015.4 101
B 150 1014.9 101
155 1015.4 101
160 1015.3 101
165 1015.3 101
170 1015.3 101
175 - 1015.5 101
oy 180  1014.9. 101
| 185 : ' _
() 190
»

[

o
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WSTS-Form7

COMPUTER INPUT DATA WODDSTOVE DATA SHEET #1
Client e .
Client Address [0 Qﬂ'a.: CQ{U‘/’

gmmﬂaa Ontaris, Conada LLT Scl
Hle-"792 - 20600

Client FPhone

Project No. Model No 5;4270)(

Run No. 6 Date of Test__ § éat ﬂ Est Grams/Hr
Stove Type: Cat Non Cat___ X Pellet

Data To Be Submitted To: Oregon 3 Colorado EPA /\’

Burn Category: Low (<0.B Kg/Hr) - Med Hi (1.26 - 1.90 Kg/Hr) :

Med Low (0.8 - 1.25 Kg/Hr)l,Q[& Max (>1.9 iy-h') v
Fuel % Moisture (dry) wlqK/%(wgt) 1167 %
(00.00) (Data Sheet #10)
- 048 - |
Stack Static Pressure "HpQ
(0.000) (Data Sheet #12)
Barometric Pressure :E%CDrC) ’ “/// "Hg +
(00.00) (Data Sheet #2) _
Temperature (Average Room} Combustion Air %Bé;~//- oF
(00) (Data Sheet #14) é; V/,/
Flue Bas Moisture ré /&( %o
(C0.000) (Data Sheet #7) .
Ambient Moisture {’3 - w“
(0.00) (Data Sheet #8) / :
Stove Weight K31 1bs
(000} (Data Sheet #8)
—d)
Stove Temperature Change : oF L
(000) (Data Sheet #14) ’/// '
Particulate Emission - 144 | gr/dscf -
(0.0000) (Data Sheet #7) . .
Fuel Higher Heating Value (dry) ___BTU/1b
(Q000) (CT&E Sheet)
Fuel Type: Wood: K Pellets: /
Total Fuel Consumed During Burn q/’) lbs .
(00.0) (Data Sheet #8) / - .
Total Particulate Catch /égss — ' 9 /
. (0.0000) (Data Sheet #6) / ‘
H>0 Captured l%’z g z/
(00.0) (Data Sheet #3) s .
Dry Bas Meter Volume (Oq’qsl GF L~
{00.000) {(Data Sheet #2) / : ‘ L
Dry Gas Meter: Y Factor: ‘/J-‘Z‘ Qéc Post Test Leak Rate /OO‘;I ‘/CFM v

Yoo Cod F |
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Meter Box Data Sheet Page # 2 Page _,__.__1___ —_—
Meter Box ___f_{,;}:_ —_ Y Factor _{_é)_é_é__ Unit:z /76'?016 /7(.; 5597)(
/5“ W 00/ Run: __é____ D'ate 5//3/¢2
L_eak Checks: :ZE’ 2 " Hg g L_o:c—jﬂ_ — g;rn; Operator(s): -:SS
—— . {l§ @ === cfm |
Inject S02 @ 100 cc/min Nozzle: Probe @ 3/8 " od
Initial Volume: // SDO )
ROTO PRESS: __ /BP0 |Sampling Ratio : ___[A _ : 1 |BAROMETER: 3003
m | T | e stec [ oeh [MErer| Bem [TEeR |OHRE
00} [0S 780,000 | sg.l A5 87 5183 19
os| O 751500 Vel 26 |87 1HIS 1 E£3 105
0] 151753539 SR | b (00O | &3 | (O
15| 40 |755. 1L | 5748 G 1€ leeo | 83 {5
20| JI6 | 99720 542 | e |90 600 (183 -5
| 35 1758.4) 59981 . IR |90 |o5183 .5
30| 25 1013 b1 19 14] | &0l23 [lo
33| YO 1961898 L) | g 19/ 1580|883 1Y
40| 4 | 63623 b9 | &) 19! 1525183 1.0
45| P VIS.K3 6898 | o4 198 kspo |83 1o
so| & 1750 | (%] |26 195 5122 15
55| 20| WA.535 TOCl L [q 1405 183 ]l
ROTO PRESS: _ DX __|T0TALS :{7L X H Ub: "BAROMETER :: X OB
s 5117694 . D6 |95 Wk |ea s
65| 01713954 2590 | . Ae | 9R [FR1&8 IS
70l 151975230 (308 | 84 | R SC0lES s
7|18l 1925 | 06 |93 [A51&) (IS
so| 5 (7029 0% | 06 |4l 14518 IS,
8| 20| BIlP0 | e | BL 199 145 |8l |Is
so| 5[ edol6 065 | Do | qu 4B 18] IS
s 0| 986160 72925 6 | 94 14Is1 el 1S
00| S| PBRI5k 698] | B4 19 |goo| 81 |15~
15| 19694 ] L2801 | A 1 9J 52081 is
110]  &51198.980 (Z,‘(&l A4 194 |0 @li )[5%
11s| Do , ) . s |
[0 4210 TOTALS 1 95,500 IC 2. T AX VACC =
TOTAL cu FT| —— | TOTALS: || S] s dd- 4 oodfav e |
(005
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Meter Box Data Sheet Page # E/ el Page aH/Qa AP
al Meter Box ___‘f/_ S___ Y Factor (-T2 = Unit: & ==
\ﬂ-\) _ Run: _ _é___ Date: _ﬂﬂﬁ_f.‘iﬂ

P

L._eak Checks:% ::

- < Operator(s):
g - g —— 2
= Inject SO @ 100 co/min Nozzle: Probe @ 3/8 " od
] Initial Volume: ’a% s
’-,f ROTO PRESS: B ____|Sampling Ratio : _JB &1 BAROMETER 2297 _
- T | ST | " Ve oo [T [oaee
& tzo] 5 [794-129 34| A 19 |eolal s
-~ 1es| ol 79885 LA B qR [seo| 8] |Ix
i 30| 15|20 bS] eq0l | .53 |94 |30 |&4 | [5
3] Dblapnis? | 201 2194 (@0l |
7 10| D52y 14D 6825 A2 195 |20 183 |5
145  “n| 20135 L.LEE| D2 as s | 3 L s
. 150] 25|08 99 28| 8z 45 || 83 (15 |
. 55| Jplewopd LSO | 80 |95 1a5 193 1LsS
- 60|  ¢c|h.ahy b FHR o] 1951858 |4 {ks
A4 15| D[S1z.98¢ b.SHEl D] %_Sas&-/ LS
70| ey oHs1 - 19 |95 |l od | ig
i? 175 (GO0 8;%8 7 9 650 & | ID
| ROTO PRESS: __ (90 __|TOTALS : U BAROMETER: &21.99 |
™ 180 < 819.451 | .b | 7| S RO af'/ e
185 10 b s €51
— 190 1< I ij .
. 195 AD /él@glb”ﬁ 8.09 ("3BT
~ 200) 5 —
205] 3D WS- mTﬂ}
210 X ~—rr =
) ss[ ) TR
L 220 (L N =
" 225 50 -
] azo| &
e TOTALS: Max vAcC = | 1.5
ToTAL cu FT| (,§.4{& ] f TOTALS: av BPr 20017 |

P
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MOISTURE SHEET
Woodstove Data Sheet #3

Moisture Determination

Balance Balance _ .
Initial: Level . ,/ Zeroed Unit: é/g‘i?é[ ngég _
Final: h///

Run: é)
IMPINGER #1 Date: ST/QJQA?E
Final Weight (;QS«@ grams  Technician(s): Iniclialg '3 N
Initial Weight_  SHO K  grams Final:__5 S .
Net 8E;£>V/’ grams Approved By: “TE.

IMPINGER #2

Final Weight (S.iégl/ grams
Initial Weight fQZLS’— grams

Net GVC” ///'grams

IMPINGER #3

Final Weight 4{?@ grams

Initial Weight oq ¢ grams

/ja/

Net grams

IMPINGER #4 (SILICA GEL)

Final Weight EZJ‘?élm grams

Initial Weight )ﬂdz‘z grams .
. Net \qfq ’//, grams : p///

b8
TOTAL MASS OF H,0 CAPTURED [0/ grams

XQJ:D g Front Half Filter # é('g,é E .
#

EZ D g

EXs u g Back Half Filter #m

Scale Check: 295.0¢g
590.0¢g
885.0¢g

Notes:
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Into Dessicator: Datﬁ!jmz -rimeO%O By DK @__ Back Half
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WOODSTOVE DATA SHEET #4-11 INITIAL FILTER WEIGHTS (TARE WEIGHTS)

Manufacturer: Sc.‘. S Size: _0_m_ Lot .Xo. :_m_g_z_ Grade:ﬁZSMSSS
Filter] First Second Third
# Wt Date| Time | By | Wt Date| Timel By{ Wt Date ] Time | By
2ol Fl0.1:987 |30 108 1DK 1099 |32 | RSO
2 2H0. 7004 § NHelo I Y7017 11 1361 | |
20340988 | {12 /0925 1244
24706893 [ D]l |epg4 302
| 2S5F0.L012] \_ |1l N[ 717 Bod | | {Hausbs [evl
Wb Foudq N 1618} /6936 &5 ) -
27 F0.082 | /W20 | |637 | |
2L3%0015| / 12 |\ 11010 321
2009F0.1.933] | |1 | V%36 132
27086951 N\ T ipan| /| 6905 } |3y li
271 H0.6953 |30 | 1628 (D] 695 ! 3o | |
27280.7002 | ™ | 1630 | N |- 7€08] 2311
27380978 | / lie32a]| /6920 (330 | |
27480900 | [i3d]. 0903 2351
27580.1975 ] N\ (1636|4775~ |33
27A0. Q78| /16381 NAAR 1335 | |
21100.6475] / Do | N4 [R3G|
21880.6992 1 [ a2 [1672/ 1327 ]
27960.1.901 | \ | had] (6900 (3321 1
230064941 ) | wdts]  LeAQ9 335 [\
|
A ;) =
Checked by /"/‘:/ Date: O /2/%¢ Time [JEU0 -
% e \
QA REWEIGH BALANCE ROOM ENVIRONMENTAL CONDITIONS
Filter # WT Date Time By IWB DB %RH Date Time BL|
- Lo |74 1 <y 3/30 | Mol DK |
T 173 43 | 363 |03 B, |
|




e & - m-—_—-m—rrT e

s,
i

T WOODSTOVE DATA SHEET #4~-1: INITIAL FILTER WEIGHTS (TAREJWEIGHTS)
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INITIAL BEAKER WEIGHTS (TARE WEIGHTS)
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Checked By / -euj’r’ Date: @[/éu/?z. Time: /Y/5°
QA ﬁ%ﬁg ‘H BALANCE ‘OOH ENVIROCNMENTAL CONDITION
Eeaker # WT Date | Time { By W B DB %RH Date Time By
59172 | 4, 1420 11002 (D
W {7 | dd YA | 133¢ %
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Unit: Mg ﬁ élf}{
Runs é Date:@ﬂg ég

WOODSTOVE PARTICULATE CATCH PROCESSING
WOODSTOVE DATA SHEET # S

Teéhnician(s) H

=5

FRONT HALF
FILTER #: ~ BEAKER #: (f% FInaL WT:_97. 808 ’7;
FINAL WT:__ /BlLS < g mis__} TARE WT:_U 1./ 153 - g
TARE WT:__.(z g desc: AGCETONE NET WT:____OSRD ~ g
NET WT:__ ) hdl ~ g
FILTER #:________ BEAKER #:____ FINAL WT: g
FINAL WT: _q mls _ TARE WT: g
TARE WT: O dese: ACETONE NET WT: g
NET WT: g
TOTAL VOLUME OF ACETONE [ -
USED IN WASH ____25‘_‘_____ mil
BACK HALF
FILTER #: BEAKER #:& D4 FINAL WT:_J0Y. 149(—{//_9
FINAL WT:_ /S| __(_ g ml:_AdtA TARE WT:_/O 3 r9H55HH—q
TARE WT:_r 7 g desc: ACETONE NET WT: HYS o~ &
NET WT:__)270d~ _ g
FILTER #:_____ BEAKER #.@5_; FINAL WT:_ g gﬁ_ -
FINAL WT:_ g ml z TARE w-r-
TARE WT: g desc: METHCHLOR NET
NET WT: g
BEAKER #:( FINAL WT: e [96_1‘;9:
mi : TARE WT: _]'Oé N SYFE
desc: NET NT.____LQ_CQ_[E_(_"'Q
- / l
BEAKER #;%___ FInaL WT:_ Q5 1610~ 4 ‘/r;
mi: O ___ TARE WT:_945, N?”L
desc: HEO NET WT: 027"
BEAKER #:__ FINAL WT:___ (! (0 35_'
' mlz______ TARE WT: g
descas________ NET WT: q
BEAKER #:_______ FINAL WT: ___ g
mlz:__ TARE WT:_ o
desc: NET WT: -

TOTAL. VOLUME OF ACETONE
USED IN WASH

TOTAL VOLUME OF DICHLOROMETHANE

USED IN EXTRACTION
TOTAL VOLUME OF DISTILLED
WATER DRIED




WOCDSTOVE BLANKS PROCESSING
WOODSTOVE DATR SHEET # SA

Unit: ”A_qans_ W9 ¥

Runz:

L

bate: 5 /13/90

’_‘,_\ BLANKS DONE : 5/”/@ Technician(s): —x peere
- BEAKER #:___D__,,__,__ FINAL WT: 069834 4
: 200 ml - ACETONE . , TARE WT:_[OL A3 g
FISHER OPTIMA LOT #: ilﬁ@gfa_ NET WT:___ +Q00# g
B BEAKER #:_ (& ___ FINOBL WT: 5 _(n_ _8_5[ g
= 19 m1 DICHLOROMETHANE TARE wT._ g
FISHER OPTIMA LoT #: 116306 NET 5
g BEAKER #:___' ____ FINAL w*r:_%é_, ﬂLLQ/_ _ g
200 ml DISTILLED WF\TE\ TRARE WT: Q6. S70(> _ o
- RaJWEMA, A zoTtE 1B NET WT:___,Q00 g
.
i BEAKER TARES  INTO DESSC: Time:0900 __ paTeE: 3/17/92
: | BKR # 1sT WT | TiMe | avD wT | TIME | 3rD wT | TiMeE | 4TH WwT | TIME
P T

7 D lot.8538 |1356 (106.2235) 1036
E %,94,94 1033
N F ¢ 1040
~ SCALE ROOM QC : TARES SCALE RODM GC : FINALS
1 DATE | Time | BY { wB | DB | = DATE | TiMe | BY | wB | DB | %

302 | 1200 gy; & 1932 143 3773 1 Jode JOR [ 89179 |90
- EIFERNNLEY IC 1 58 179 |93 = 163 % 10 1 77
: s/ | 1200 8. | L0 | W oY
2
i BEAKERS: FINAL WEIGHTS
) BKR # IN DSC | TIME | 1ST WT | TIME | 2ND WT | TIME | 3RD WT | TIME
N i3 =7
S5 O Slia 10900 1062293 /OL/% 0 6929 |G

LA

- g | She logoo|w ws 1issd |9.edae 198
i 4 7Y, =11
L £ Is/s | 133086508 1180 (e.514 | PE0 |
J BKR # | &TH WT TIM-E STH WT TIME 6TH WT | TIME 7TH WT TIME
a
g




. . _ Unit: ; — ey
M ' Run:
P}: Date:
- NET PARTICULATE CATCH CALCULATION Technician{s):
WOODSTOVE TEST DATA SEEET #6 WSTAPPl-AppDoci9-page2
' : Rev 6/90 .

Date:

H\} Acetone: /OOCDLf g s 200 mi = (OOCDOQ\ g/ml
o '
Dichloromethane: rCUOQ( g 75 ml = _yy003533 g/ml
i Distillted Water: _COO8 g 2 200 ml = 000004 g/ul
M Front Half Catch: . P
~
Filters: ,L%C{B/g - [ ( .0000 g) = f/c9¢/8 g
~ Total Catch No. of filters Blank Value/ Net Catch
: filter
- Beakers: OS8O ‘/g - 1’7{/< 00008 g) = O] &
: Total Catch Ml of Acetone Blank Value/ Net Catceh
. : ml of Acetone .
I
"“i Total Front Half Catch /’7?5 '/g
Back Half Catch:
[
y Filters: 1374 {- | ( .0000 g) = _~137¢/ %
Total Catch No. of filters Blank Value/ Net Catch
m filter
LJ Beakers s - .
. 1, Acetone/Impingers: -/
7 LIPS YO " coocol g - LHI90%
i Total Catch ml of acetone Blank Value/ Net Catch
ml of Acetone
a oco~f
- 2. Extract/Impingersr -
- Total Catch ml, of Blank Value/ Net Catch
. Dichloromethane ml of Dichloro-
) methane
3. Water/Impingers: t;’i;’
.,...,.!1 . / ,Ggs—‘/g - r%O ( /O‘:\OOO‘(/ g) = / /Oé'(: é '/g
5 Total Catch ml. of water Blank Value/ Net Catch
- o ml of water
: Total Back Half Catch - SO 'l
Tetal Catch i V’g'
- % Front Half e

Blank Audit: By:

Tim bl
/

Blank Calculations:
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R R 5 [ s 0 U s s BN TN s A
) | kw)

]

UL A L A F7 el A
Run ¥ Al
Date___ $//8/%2
Technician By~ 7 4 TS
WST6-Forml,Revl11/89

MISCELLAREOUS TEST DATA
WOODSTOVE DATA SHEET #8

Useable Firebox Dimensions:See QC Section Usezble Volume: /,473 ft3

Dilution Tunnel Draft (If applicable): Start () stop O

Test Chamber Air Velocity: Start: () Stop:O AVB=O

Wet Bulb/ Start: WB® (03 °r pgp* 7q °F /(L/ % pApb Moisture 4/;) %RH

Dry Bulb Stop: WB: [, °F ps: 75 °p /.2 7 amb Moisture 42 %RH
% Ambient % Relative

X = 1. 3 Moisture X = 42 Humidity (RH)
Empty '
Stove Wt: &37/3 lbs.
Empty
Stove Wt with Stack (Inc. 0il Seal) Wet: = 1bs.Dryv: 3”.8 Ibs.
Empty
Stove Wt with Stack and Ash Ash: ( 1bs. Total: 3”c8 1bs.
Kindling Wt. /é’/" gf,‘)—?ﬁ?‘ Paper: () 1bs. Wood: () 1bs.
Pre Burn Fuel Wt. /0,0 + /13 Total: //53 1bs.
Total Kindling and Pre Burnm Fuel Wt . //.3 1bs.

Coal Bed Wt-1bs: Range(:)“'( -g?.o )3/‘1-1-38-8 1bs. Actual: 2.3 1bs.

Allowable Amount of Charcoal that can be removed:

Coal Bed Wt. Range 2'4 + 21O /.2 .25 = S 1bs.
Lower Wt. , '

Upper Wt.

/3~
Test Fuel Wt-1bs: Ideal /0.3_ 1bs. Range:l 4.3 1bs. Actual: 917 1bs.

Test Fuel Size (pes.)(.75 x 1.5 x 5" Flanges) /‘/ Pcs.

2 x 4's x /53/9/ " /7/ Pcs 9;7 1bs. /M:CJ %
4 x 4's x /V?Qﬁ W M b M/ 1bs. R

Est. Dry Burn 9,7 - ( ?:7 x-'?lﬂ) X 60 = /,a/é

Rate (Kg/Hr.) ©2.2025 /20 Est.Dry Burm Rate (Kg/Hr)
Est EPA Heat Output(HOg) (19,1400 X _@3 x iUl = [46b3
(Avg BTU's/Hr) 100 Est Heat Output

(HOg) BTU's/Hr

Comments: /80 - /'Qu,




o

Unit: }ﬁgﬁg@_ S&W Run: ___.éL_____ Date:r __S/_Zé” _ﬁ-?,_ VFlage g

o

WOODSTOVE CPERATING DATA

FIRE STARTED: }%-r Smm—- ____ PST/PDST

PR

WARM UP AND PREBURN: PRIMARY AIR: s&t wide opern for all warm—
up/preburn fuel charges, then set to _m_.380_ at start of

preburr.

SECONDARY AIR: AJ/KF CAT BYPASS: ,U/ﬁ’-

S

B CHARCOAL BED PREPARATION: raked and leveled prioe to &ach warm-—

“J up/preburn charge. At 1 1/8 min. prior to loading last fuel, raked and
leveled. In stove - sec. ‘

;J TEST: Door Wide Open during loading 7 min _ézQ___ s@0

= PRIMARY AIR: opened full for first ___, 0  min. , then set to run

E} setting of _ . .

- SECONDARY AIR: Y/ cat Bveass:____a//A

o _

L FAN 1 DN/ during warm-up OFF during ppeburn
QN / first __ _ minutes of test OFF balance of test run
Far Speed set at - *

WOOD DATA: KINDLING: a mix of the grades listed beiaw

ﬁ/\) 81ZE MILL @RADE SPECIES

- PREBURN: _SX4 Manke/Tagoms Std or bir s. orn D fir
~—§ TEST: _2X4 Packwood #2 or btr g. arn D fir
- Ly dr . Pao i wmod #2 _or btr s. grn D fir
"‘i PELLET FUEL ARFIHY e ——emmm N

N All grades WCLB rules

:;;;'3

WARM UP INFORMATION:

/gy' inches.

All pre—-burn/warm up fuel piliaces wers 2ither _/147__ o 0

:}3 1st warm up/preburn fuel charge ¢ ﬁ-égdgl_ lbs ) added at _A&ZZZQL,_
N 2rid warm uo/preburn fuel charge ( ___wLéi_ lbs ) added at _Jﬁiglz,__
—

j 3Ird warm uo/preburw fuel chevoe  ___ 1bs ) added at ___ . _____
— 4th warm up;preburh fuel charge ( . ___ lbs ) added at _______.___
, Sth-waﬁm wp/preburn fuel charge lbs ) added at __ _ o
7

ﬁJ(f\
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FUEL MOISTURE g::;z ,
WOODSTOVE TEST DATA SHEET #10 Technician:_ [ANN S K
| WST1-Form/-Revll/89

Room Temperature: 70 _oF Correction Factor: gz
NOTE: Record readings to the nearest 0.5% meisture
Uncor Values are corrected for temperature: Yes . No_lf_J
Time Test Fuel Moisture Readings taken at: ]

Calibration Checks: X__v° Y_ &7 12.012,3 22.022,0
Pc Top Bottom Side Plece Aég

# Dimen | Use Uncor | GOY Uncor | Cor Uncor | Cor Corrected

1 {2x4dx3 | K h 7~ \S7THae7

2

3 —

s [2xdx8 | P | /#S |20 | /0.5 |R0.11/20 |207F] 30300

5 TS Qﬁﬂf!ﬁhs‘

6 R

7

8 .

o |20l T | 4S5 1200 1 /90 (207 | o |07 | 0500
10 foxguig3yl T | /4.5 A 140 1207 | Ko 12071 50,500
11 st T | /8s (200 /£S5 g0, | /4s jooll 20700 |
12 lodugsil T 1200 12,8 1200 1218 | 20D a1y | al.800 |
13 ($2.900)
14
15
16
17
i8 - _
20 |Feer | T | /95 1913 |24S” | 238 | /9s~ 9}@__@%0%% }
20

indling Pretest Fuel Test Load

Ve | 20300 7 |20725" /z”(
ol | 1684 £ 1906+ A 7

% Moisture = Dry Basis:

% Mpoisture - Wet Basis:

To obtain Wet from Dry: 100 X 7% Dry Rdg. = % Moisture, Wet Basis
100 + % Dry Rdg. '

Acceptable Ranges: 16-207% wet; 19-25% dry
(17.5 = 22.5 om Meter [Uncor reading] at 70°F)

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




S

L

e

o]

Lo

Unit: m‘f
Run#: .
WOOD DENSITY DETERMINATION Date: S//8/92

WOODSTOVE TEST DATA SHEET #11 Technician: S/ (_
WST2-formll-Rev 6/90

Wood Piece: Nominal Dimensions: Q X ’</ X 3}/;'_ |

Depth (D). 4.0 cm
Width (W) : qu_ cm
Length (L): ,Sa cm
- . . / cm —
cm Length X = Q’»SD co
g, SO cm
Volume: 306.: 000 cm3
(DX WXL

MOISTURE, Room Temperature: ZI OF Correction Factor: O

Uncorrected Meter Readings Corrected for temperature:Yes No "

NOTE: Record moisture meter readings to the nesrest 0.5%

/'
Uncor Cor Avg % Moisture (Dry) 23' 23 %

Top: /X. S—’ 520" pA Aug % Moisture (Wet) lé,éab/z

Bottom: /g.s;r Swl % ‘

Side: /&C) )qll_p % Scale: Leveled In L~ out v
/9Q33;r Zeroed: In n/ Out_v/

X: |
Wet Weight: /7"/12 g Dry Weight: }5'0/‘18 g

% Moisture Dried §a515= ]5/439 %
{1 - (Dry Wt 5 Wet Wt)] X 100

E

' Date Time Tem
Into Dryer QZ- 4306 9 OoF
Out of Dryer HuC ; OF

(Minipum Time in Dryer: 24 hrs.) Minimum Dryer, yp 100°¢c (212°F)
Density = {@&5 g < 306,000 cunl ,4?53 glcm3/

(dry wt) (volume)

Pell.et Fuel Moisture Content Determination

Tare Beaker Wt. _ 8

E = g
Groses Wet Wt. Tare Beaker Wt. Net Wet Wt.

Wet Wt: g

Dry Wt: £

g = 4

Gross Dry Wt. Tare Beaker Wt. Net Dry Wt.
% Moisture Dried Basis: %

{1 - (Net Dry Wt - Net Wet Wt.)] X 100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SEEET #15

Site: EEMC - West, Kent, WA 98032 Date:.SZ[ngl Analyte: €O, (15-1)
Source: HAVGHS 5270 S£IES  Run #: Lo

Zero Cyl #: 1 132257 Conc.00.0 $_COp _ Cyl Press: 200 psi
Certified by: LIQD\O Q\Q Date: 10)7 /CH
span cyl #: 28004 Conc. 12.l, % CO5 Cyl Press: C)OO psi
Certified by: _MATRESON pate: 10)31]9]

Analyzer: Make: Horiba Model: PIR-2000 SN: 407069
Range: 0 - 25,0% COs ‘ Analyzer Outpﬁt: 0 - 1.0 | v.
Flow: 1.5 SCFH Measured by: Rotameter:_ X = Flowmeter:

EPA Span Value = 25.0% COj
EPA Control Limits = + 2.5% of 25.0% CO; = + 0.625% CO»y

Lre Run Audit: By: DK Time: 1535 Temp: 8(0 OF
Audit Results :
Point Expected Response Actual Response + Conc.
# Meter | DVM | & Meter | DVM | 8 pifference| 8 3
Zero 00.0 | .o00fo0.0 | 00.0 [.000},054 | .054 L2007
Span 50.4 [.504 |12- | 49.9 {.499 2.3w3| - 231 -1.$719}

Comments:

[Post Run Audit: By: DK Time: 1920 Temp: 32 OF
Audit Results |
fPoint Expected Response Actual Response + Conc
# ~Meter | DVM % Meter | DVM % Difference 4 %
Zero 00.0 |} .000 | 00.0 00.0 |.000] 654 | .054 Ak
Span 504 |.S0d | 12.l6 | 49.9 [.499 [12.3L3] -.237 -1.879

Comments:

+ Conc. Difference = Act & -~ Exp (5td) % !
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100

_ Full Scale Value
Span % Difference = Act & (ppm) ~ Exp % {(ppm)} X 100
Exp % (ppm)
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC ~ West, Kent, WA 98032 Date: 2 Analyte: 0o (15-2)
Source: HHU@HS 85270 Sero Run #: _ lp
gero Cyl #: 1 132257 Conc.00.0 % 05 cyl press: 300 psi

Certified by: L1auiD Alﬁ Date: /OT/-’.IQI
Span Cyl #: Qq DO‘-’ Conc. IQL, $ 0o Cyl Press: CMO psi

Certified by: HH-THESON Date: 10 /3|)Q;
Analyzer: Make: Teledyne Model: 320 Ax 8N: 37465
Range: 0 - 25.0% Oj Analyzer Output: 0 - 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter: X Flowmeter:

EPA Span Value = 25.0% 02

EPA Control Limits = + 2.5% of 25.0% Oo = + 0.625% O»

re Run Audit: By: ()K: Time: 15545; Temp: 8(ﬂ OF
Audit Results

Point Expected Response Actual Response + Conc.

# Meter | DVM % Meter | DVM % piFference| & 3%
Z.ero 00.0 [|.000 | o00.0 00.0 004 1003 -~ 003 =012
5pan 2.4 |yg6 | 124 | 12,4 [H9Y 149 097 .78l
Comments: Teledyne#2 Cyl % Exp 3 Act % Adj to T 4%

Post Run Audit: By: DK Time: IQ&O Temp. ! 82 OF
Audit Results _
Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference ti %
kero 000 1.000 00,0 | 001 [.005].623] .023 090
boan 2y L [i2d | 2d 491 [izee] 020 fLY
Comments: Teledyne#2 Cyl % ExXp % Act & Adj_to + A3

% Conc.

Difference = Act & — EXp (Std) %

Zero % Differece = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value

Span % Difference = Act % (ppm) — Exp % (ppm) X 100
Exp % (ppm)




WET6—Formil Rev B/BB

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5)18J92 Analyte: __CO (15-3)
Source: HF)()G,HS 51270 SEL)ES,  Run #: _Lo
Zero Cyl #: “TI132257 Conc.00.0 % CO cyl press: J00 psi
Certified by: LiGuiD Qlfa Date: )D}‘? !ql
Span Cyl #: ZQOO’J Conc.'-/.Qé)% CO Cyl Press: QOO psi
Certified by: _MATHESON pate: J0)z1/9]
Analyzer: Make: Horiba Model: PIR-2000 . SN: 408005
Range: 0 - 10.0% CO ‘ Analyzer Qutput: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter:_ X  Flowmeter:

EPA Span Value = 10.0% CO
EPA Control Limits = +2.5% of 10.0% CO = + 0.25% CO

re Run Audit: By: DK _ Time: 1550 Temp: 85 OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM 3 Difference|] A %
Zero 00.0 | .o00 | 00,0 ]| 00.0 1,000 |-004 | =004 - 694
lspan 49., |.496 | 4.96 | 49.2 |.492 5008 .OY8 969

Comments:

[Post Run Audit: By: DK Time: 19 35 Temp. : 82 OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM % Meter | DVM % pifference| & %
Zero 00.0 | .000 | 00.0 001 |.001 J.O0OL] .00L 6538
Span 4ya. L |.49% | 4.9 43.9 499 4978 L0183 .353

Comments:

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

Span % Difference = Act % (ppm) - Exp % (ppm) X 100
. Exp % (ppm}
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PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15
Site: EEMC - West, Kent, WA 98032 Date: 5[:3!3; Analyte: _ SO; (15-4)
Source: HHU@HS S?2170 Seeres Run #: U
%ero Cyl #: T]B;}QS"{ Conc.00.0 ppm SO, Cyl Press: 300 psi
Certified by: LI&U\D Q\Q Date: thT)Qf

Span Cyl #: AL2%97Z conc.!7232 ppm S0, Cyl Press: 450 psi

Certified by: LiauiD ‘:‘H?. Date: QJ34!QI
Analyzer: Make: BHoriba Model: PIR-2000 SN: 403019
Range: 0 - 2500 ppm SO» Analyzer Output: 0 ~ 1.0 V.
Flow: 1.5 SCFH Measured by: Rotameter:_X = Flowmeter:

EPA Span Value = 2500 ppm SO

EPA Control Limits = +2.5% of 2500 ppm S0» = +62.5 ppm S0O»

Pre Run Audit: By: DK. Time: l53O Temp : 8(0 Of
Audit Results

Point Expected Resgponse Actual Resgponse + Conc.

# Meter | DVM | ppm Meter | DVM | ppm | Difference| £ %
Zero 00.0 | .o00 | co.0 | 00.3 |.00310.928] 10.928 |.437
Span 49.3 |.493 [1232 | 49.3 |.493|' % | 2.000 |-1b2
Comments :

Post Run Audit: By: DK Time: _ 195  Temp:_ 32 _ °F
Audit Results
Point Expected Response Actual Response + Conc.

# Meter | DVM | ppm Meter | DVM | ppm | Difference D
Zero 00.0 | .000 | 0o.0 | 00.3 |.0603]|/0:928] 10.928 . 437
Span 4G.3 [.493 11232 | 49.2 | 492 '8, | =99  |-640
|IComments : |

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

Span % Difference =




Run: A

—~ Date:__ &7/8/%2

o Technicians:_BA, 7%, DL TS

L WST6-Form3i-Rev11l/89

T1 QUALITY CHECKS

N WOODSTOVE DATA SHEET #16

] Ambient = Tr: 79 of r/c#30:  206.9 o
Thermocouple Check (at ambient}: T/C#l:“_SZJl____OF;I/C#Z:;_ﬁl:i__“ofg

- T/C #3:__ 232l °F; T/C #4:_249.9  oF; T/C #5: 302.2  OF;
T/C #6: 3511 oF; T/C #7: QIHH OF; T/C #8: 233].0 oF;

_ T/C #9:_ ]00.l  °F; T/C #10: JLS.9 ©°F;  T/C #11:_78.8 _ °F;

T/c #12:_ |,78.4  oF; T/C #13:_]]].7 OF; T/C #1l4: 853D  ©oF;
T/C #15: L.l OF; T/C #16:_ 5.4 OF; T/C #17: !20-‘-} OF;

) T/C #18: 39.3 oF; T/C #19: OF; T/C #20: OF;
T/C #21: OF; T/C #22: oF; T/C #23: oy,

) T/C #24; oF; T/C #25: il T/C #26: oF;

: Comments:__Hot STRET

' Thermocouple Readout:

. Pretest Zero/Span Check and Calibration:

N Zero Adj Post Test Check % Difference

TEAMJ (0°F) : Lo °F to:__ - °F Zero (0°F): .{, ©OF D28

[ SPan Adj Span .

_ (2000°F): D003.5 OF to:_J0006.0 °F  (2000°F):_2004.4°oF L 220
(Allowable % Difference = 1.5%. Use formulas on Woodstove Data Sheet
#15 to calculate % Difference) _
Thermocouple Readout Pretest Linearity Check

- 0°F = .0 oF; 200°F = 20D2.4 OF; 400°F = 4b0.0 OF;

3 600°F = {,02.l, ©°F; 800°F = _$03.0 OF; 1000°F = J002.D>  OF;

_ 12009F= _])200.3 OF; 1400°F = _{40i.b __OF; 1600°F = _|[,02.5 O°F
1800°F= |19D3.2 ©OF; 2000°F = 20006.0 oOF '

Tracer Gas (SO;) Injection Trainm Leak Check:

Pre p/’ Post r/

Combustion Gas (€03,02,C0) Train Leak Check: Pre_ .~ Post_+
f“ Tracer Gas (802) Analyzer Train Leak Check: Pre_  Post v’
' Draft (Static) Guage Zero Check: Pre .~ Post &
N Scale Check Pre (Wt, #'s): 333.1 - 323., =10.0
Post (We, #'s): 324.0 - 314.0 :[0.0
o Stack cleaned prior to the run: Yes No b”f
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_ CLIENT : HAUGHS PRODUCTS TEST No. @ 7
MODEL: S-27X . DATE: 5/19/92
*******‘*********'k*****************************************************
o TIME METER DELTA METER PERCENT PERCENT S02
5 READING H TEMP. co co2 COCENTR.
- (MIN.) (Cc F) (IN. H20) (DEG. F) ( %) (%) PPM
] 0 819.700 0.150 78 0.47 5.20 500
" 5 821,200 0.240 78 0.46 3.00 400
10 823.102 0.140 79 0.46 2.60 525
- 15  824.557 0.130 79 0.46 2.60 550
L 20 825.946 0.130 80 0.49 2.70 550
' 25  827.340 0.130 81 0.54 2.80 550
30 828.740 0.120 81 0.66 2.80 575
?] 35 830.078 0.220 81 0.33 7.40 425
5 40 831.888 0.180 82 0.55 7.20 475
45 833.514 0.220 83 0.20 8.60 425
- 50 835.338 0.220 84 0.11 9.50 425
5 55 837.168 0.220 84 0.17 10.70 425
60  838.998 0.220 . '85 0.25 11.20 425
65  840.836 0.250 85 0.18 10.40 400
M 70 842.788 0.220 85 0.17 9.70 425
’ 75  844.626 0.220 85 0.18 9.60 425
80 846.463 0.220 86 0.18 10.20 425
- 85 848.308 0.200 86 0.29 9.10 450
I B 90 850.050 0.220 86 0.25 8.60 425
95 851.894 0.220 86 0.18 8.60 425
100 853.739 0.190 87 0.26 7.90 450
M 105 855.487 0.190 87 0.30 7.00 450
3 110 857.236 0.160 87 0.79 6.10 500
115 858.810 0.140 88 1.01 5.20 525
~ 120 860.314 0.140 88 1.10 4.70 525
% 125 861.819 0.160 88 1.07 4.40 500
e 130 863.400 0.160 88 1.09 4.10 500
135 864.980 0.160 89 1.16 3.90 500
r] 140 866.566 0.160 89 1.13 3.70 500
; 145 868.152 0.160 89 1.14 3.50 500
150 869.738 0.160 89 1.08 3.40 500
; 155 871.324 0.160 89 0.96 3.50 500
f?, 160 872.910 0.150 90 1.01 3.50 500
b 165 874.504 0.150 89 1.01 3.70 500
170 876.088 0.150 89 1.01 3.70 500
m 175 877.674 0.150 89 0.99 3.70 500
L 180 879.260 0.160 89 0.99 3.60 500
185 880.847 0.160 88 0.93 3.70 500
190 882.429 0.160 88 0.93 3.60 500
195 884.011 0.160 88 1.01 3.40 500
200 885.593 0.160 88 1.07 3.10 500
205 887.175 0.160 88 1.06 3.20 500
n 210 888.756 0.160 87 1.14 3.10 500
;JfMj 215  890.332 0.160 87 1.07 3.00 500
L 220 891.909 0.160 87 1.09 3.10 500
225 893.485 0.160 87 1.12 3.10 500

e d
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TABLE 2 ----- FIELD DATA
CLIENT : HAUGHS PRODUCTS TEST No. : 7
MODEL S-27X DATE: 5/19/92
AR KA AR R AR R AR A AR AR ATIAAAREEAR AR AL EA TR AR AT A AR AR ALT Rk Rhhhhkhhdk
METER CAL. Wt. WOOD .
FACTOR (Y) ~~=—==—o— 1.066 BURNED{LB) ==m===m— 10.7
BAROMETRIC : WET, FUEL
PRESS.(Pb) ---———- 30.03 in Hg MOISTURE % —~-——~- 17.207
LEAK RATE .~ Wt. PART,.
POST (Lp) =---—-—=- 0.003 cfm COLLECTED ---———- 0.9627
WATER METER
VOL. (Vlig) -=~-=== 108.5 M1 VOLUME Vm -—==wwo- 73.785
TEST ' HC MOLE
TIME (MIN) -—=————- - 225 min - FRACTION  ——----- - .0.0132

Lbs

mcf
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TABLE 3 -----FIELD DATA AVERAGES
'CLIENT : HAUGHS PRODUCTS TEST No. : 7
MODEL: §-27X DATE: 5/19/92
************************_*********************************************
AVG DELTA
H @ ———ee-- 0.17 in H20 AVG PRCNT
| CO mm———-- | 0.70
AVG METER
TEMP., Tm  =—=—=--o 86 deg F AVG PRCNT _
- _ C02  mmmm—e- 5.38
AVG PFM

S02 =  emmme——e- 482 . PPM




TABLE 4 --~-- CALCULATIONS
‘ CLIENT : HAUGHS PRODUCTS TEST No. : 7
MODEL: 5-27X : DATE: 5/19/92

dekdkkhk kA AA AR RAAFAARKAAAAKARAITAR AT hhdkhkhrhkhdhhhhhhhhhkbhrrdhhhhhbhdhhhhiihd

T} STD SAMPLE STACK GAS
. VOL. Vm{std)} ---~-- 76.41 dscf FLOW Qsd —_—————— 522.083 dscf/Hr
T S
fﬁ 8.70 dscf/min
. VOL. WATER | PARTICULATE ,
) VAPOR Vw(std)} ----- - 5,107 scf CONCTRT. C § —————- 0.0126 g/dsct
jmi PRCNT PARTC.EMISS.
' MSTR Bws  =—=—-——--- 6.26 % RATE E = -—-—-—————- 6.58 g/Hr
[ .
iJ BURN MOLES OF GAS _
RATE BR = ————w==- 1.07 Kg/Hr PER Lb WOOD Nt ---- 0.57 Lb-mole/Lb
ﬂ‘“‘\ .
: ; CO EMISSION . -~ PART.EMISS.
o RATE =~  =—=m—==--= 122.01 g/Hr " RATE T mem———— 6.13  g/Kgdry
' & . fuel

113.71 g/Kgdry
fuel

.
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@f;fw TABLE 5 ----- PROPORTIONAL RATE VARIATION
HAUGHS PRODUCTS ‘ TEST No. : 7
1 s-27x | DATE: 5/19/92
*********************************************************************
. TIME PPM PROPRTN. PROPRTN
_‘] INTEVAL * R_ATE VAR. RATE VAR.
. Ti Vm PR AVERAGE
] 5 787.9 97 100
| 10 798.7 98
15 801.0 99
— 20 800.3 99
( 25 801.7 99
30 804.4 99
35 803.7 99
u 40 803.1 9g
| 45 804.8 99
50 806.3 99
- 55 808.2 100
= 60 807.5 100
id 65 810.3 100
70 810.0 100
~ 75 810.3 100
] 80 809.1 100
85 811.9 100
,ﬂf”j 90 811.6 100
. 95 811.4 100
o 100 811.1 100
105 812.9 100
) 110 813.3 100
i 115 812.5 100
120 814.4 - 100
- 125 814.9 100
! 130 815.4 101
I 135 814.1 100
140 816.4 101
- 145 816.4 101
j 150 816.4 101
155 816.4 101
160 815.7 101
B 165 819, 8 101
| 170 815.4 101
175 816.4 101
- 180 816.4 101,
[ 185 817.7 101
190 815.9 101
195 815.9 101
1 200 ' 815.9 101
{ 205 815.9 101
210 816.1 101
~ 215 814.3 100
;_;/ﬁ) 220 814.8 100
L 225 814.3 100
230
T}
o
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WSTS—-Form7

G?_?PUTE _INPUT DATA ;anns'ruvs DATA BHEET #1
Client 2.7 % )
Client Address /D Qz’:[e.] Caaﬂ"

_ Bramp Ton__Ontare, Conada LGT §¢/
Client Phone HZQ 22',2 BQQQ

Project No. ' Model No Sﬁ;?ﬂX
Run No. '2 Date of Test___§ lrlzg ﬂ ' Est Grams/Hr

Stove Type: Cat Non Cat___ X Pellet

Data To Be Submitted To: Oregon__ X  Colorado EPA A

Burn Category: Low (<0.8 Kg/Hr) - Med Hi (1.26 - 1.90 Kg/Hr) :
Med Low (0.8 - 1.25 Kag/Hr) [,o’lé Max (>1.9 Kg/Hr) 4

. / -

Fuel % Moisture (dry) 901/}63 "/'Mwet) ’7-"%0 %
(00.00) (Data Sheet #10) (_J / )

Stack Static Pressure r-'/O"{ "Ho0 o —
(0.000) (Data Sheet #12)

2003

Barometric Pressure c Q "Hg o
(00.00) (Data Sheet #2) _ /) —

Temperature (Average Room) Combustion Air % oF s
(C0) (Data Sheet #14) (0 _ ,

Flue Gas Mmisture 'j’ éSJ lo. 20 9w v
(00.000) (Data Sheet #7) - ' s

Ambient Moisture /fcg( Y
(0.00) (Data Sheet #B)

Stove Weight é; 1. lbs .—
(000} (Data Sheet #8)

_ QO v o

Stove Temperature Change : F

(000) (Data Sheet #14) : .
JE o

Particulate Emission z _/7&,5‘ gr/dscf -
(0.0000) (Data Sheet #7) . .

Fuel Higher Heating Value (dry) ——BTU/1b
(0000) (LCT&E Sheet)

Fuel Type: Woods: K Pellets:

Total Fuel Consumed During Burn 0.7) «~ lbs #~
(00.0) (Data Sheet #8) /

Total Particulate Catch : qw’) g
(0.0000) (Data Sheet #&)

HzO Captured IOQ/_:(/ a
(00.0) (Data Sheet #3) :

Dry Gas Meter Volume /)3’ ,)OS -~ CF v/
(00.000) (Data Sheet #2) / ' : ’

Dry Gas Meter: Y Factor: "/J-"'I- Qé‘ Post Test Leak Rate /CO% CFM 1/ :

DooR ConFHLH—
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Meter Box Data Sheet Page # 2

Page _1____ of __LY -

Meter Box 43 ¥ Factor _.[L 06l unit: Aé%ﬁ/f‘:? ) ;'/7/?)(/'
' Run: __{ __ Date: 3 72,
L'eak Checkss ﬁ%:g :: Sg g i@é: g‘ifgl' Dperator(s): -:S—g
" Hg & cfm
Tt wHg @ _____ cfm . .
Inject S02 @ 100 ecc/min Nozzle: Probe @ 3/8 " od
Initial Volume: /LSDO .
ROTO PRESS: ___//9__ |Sampling Ratio : A4S+ 1 |BAROMETER: 3005
] T ] e SZOE | " [vEre"| 20 | s |Ae
__00]/020 | 8970 L8249 | 15 128 |&oo |23 | ©
os| 3< |29(.000 Bolb | & | 78 |40 | 73 1S
0] 4O 293 1o bl | 1q 1791525193 110
15| 49 o457 62 | 12 | A |SS0173 |5
20| 0 [2is44) edie | 43 [ Bolsmo |7/ |.5=
as| <5 1807340 Ll | 3 18 1Sol 91 -5
30}) [0C |298.740 6137 | 2 | 21 |87 T/ 1S
s 51830.008 B3cd| bé-| o) || 7/ |5
o] _10lenee | 2500 i 120 LT Le
45| 15 ) p33sy S20cf| 4o 2R |45 |7/ |io
so| o[ £35.32% Brod | A5 18« |4os | 21 | /-
ss| 021230162 k’@ﬁ‘? ?_QS% zﬁ:j?:&s 1] {10
ROTO PRESS: __ 19 ___|TtotALs :{ 814% 105970 BAROMETER: 2004/
60| 20| £38.998 8070 | AL % Y5173 |1©
65| 26| 2doo%s 8 B0 | b5~ 4o | 73 |lo
70} HO|eynps | o0 | &4 | 85 #5173 |15
78] 95 [ Eddesé | EH90 | 48 185 |dbs| 73 |
eo| <0 | PHdb3 | 800 | .4 a8 [“bs | 73 |10
85| 5|48308 72810 20 |20 | Aol 73 |1
90! 1500 | Lo 2.0 | B9 186 |4951 73 11O |
5| 5 |P5Le4d S | b2 180 1Pos | R {15
wo| (0 1653739 | 0.981 A9 197) |40 | 75 1 1o
105 s ") A6 120 WD 1757110
ti0] 2wl 45903 W02 | i ) 18001 95 e
s 4510BOIO | (o, z D 75715 |
TotALs : { 4545070 6322J{MAX VACC =
TOTAL CcU FT| —— | TOTALS:| [PR. 38| 455 | poonb|{AvY BP: (e

ey
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Meter Box Data Sheet Page # & Page A of
Meter Box ___{'_If:s____ Y Factor _;Qﬁqé:___ Units: H%&HS SJQX
Run: _____9___ Date: 5//‘?/@‘
l..eak Checks: :g;_: }':ilg g ,Z‘BTE_E{" c*fg::trll Operator(s): ’JS%
— " Hg & _____ ofm
- Hog @ __—_~ cfm
Inject SO2 @& 100 co/min Noz=zle: Prohe & 3/8 " od
Initial Volume: _[-OQ0)
ROTO PRESS: _____:.L?__.._ Sampling Ratio : ___&iﬁ_ 1 |BAROMETER: _E_O_QB__
MN TIME METER STACK DELTA |METER| S02 |ROTO {PUMP
READING . DSCFM H ~ |TEmP | PPM |TEMP |VACC
o] 35| oLosid LT 4 188 56 5]
125] S |261.21H ool 1 186 |Sao |95 1 -S
120] 40 | 063 (o AL e | & |52 |7 |8
125] YO | 064990 1pa2e | 16 |&H 130 |96 |5
90| SO [ &l | LI | -6 185 |0 |6 |s
te5| SE| 202 ISD | L4051 <16 %CL L0 77 o
150|) 200 | Blig. 7384 g \ - |&o
155 5 120120 =0
60| O 1218410 §72
1es| 16 [ Sy SO0
170l 0| &% &O
175 P51 29276 | S0
ROTO PRESS: __cfg. ... |7TOTALS
80| D 99960
es] %5 0o oY)
190] ) 1828444
s 45708ed ol
200| 50 8PS S
zos| 551097, ()5
210|400 | 568, 16
ais| 5 |890,330]
2z0] [01891. 905
25| 1S 1EM3 4P
230 b .
I 2 4 )
TOTALS : |, 4-{max vace = |/ g
TaTAL CU FT| 7%, )gf)/ ToteLs:f 7,300 X (19 Yadiytev Br: 3003
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MOISTURE SHEET
Woodstove Data Sheet #3

Moisture Determination

Balance Balance
Initial: Level s Zeroed =£ Unit: _M 370

Final: v v

IMPINGER #1 Date: //?/Qé*.

Final Weight [/QS}S’ grams | Technician(s): Imnitial: ZZ\

Initial Weight {7Q‘\’ grams - Final: __-:)‘-f,
Net . 61/[ v grams Approved By: It

IMPINGER #2
Final Weight ’SZMIQ grams

Initial Weight TRY P grams
Net 5’@/ | grams

IMPINGER #3

Final Weight (‘M?,q grams

| Initial Weight ‘7/'?55/ grams
Net "L{ - grams

IMPINGER #4 (SILICA GEL)
Final Weight @%/,O grams
Initial Weight 2[‘,? grams

Net_ [419*/ grams

TOTAL MASS OF Ho0 CAPTURED Oéf/ -~ grams

Scale Check: 295.0g = - g Front Half Filter # ;Zé,éf"’

590.0g = $90. & g

885.0g = _ JZ5-0 g Back Half Filter #M

Rotes:
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”.,: WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TARE WEIGETS)
l Into Dessicator: Dateszjtgz Time O%O By DK @_ Back Half
E/‘“\ " Manufacturer: S;... S size:|l0mmn Lot.No.: ZR QY2 crade: 225 GLAsSsS
| [Filter| First Second Third
Mf Wt Date| Time | By | Wt Date] Time | By} Wt Date ]| Time | By
| 2ol £10.1:987 [Fa0 ] lp08 [DC].099 [ (302 | B0 [%
. 228070 ) ™N1ielo | 7017 {1 11381 1|
g 203506988 | /1112 /1525 394
- 243 0.6393] [ [1nd]|{ leag4 303
[ 2SF0.6012] \_[bib | N7 17 (38
olo F0.0934] N[ 1611 ] 6930 (305 (]| s evid
. 207 H0.693% | /26 [ [4937 e |
284070151 / |22 |\ 190)0 39 | |
" 29F0.L933) { {1ed | b%2h eYUIN
| 270H0.b965| N | jpabl 7| A5 \\ 135 1i |
i
oy : J |
271 F0.:053 [3ho [1628 [BU]6as] | | 133 ]
27200.7002 | ™ [ 1630 N |- 708 2311 ]
7 [21300.:a78 ] / lie3af /16980 (330 | |
o~ HALR0LA00L [ fib3dl - L6703 2231 ¢
S 275F0.L975 | N\ 1636 | {775 23] |
) 27080878 ) 1e3s ]| NdAR 133571 !
- 21180.6475] / o | feaqq 133G |
. 1800.9921 | || [1692/ 1227 | ¢
279680901 | N\ | id] {beqoo | | /332!
] 230006994 1 T T itdio] 1eiQ 1 v 11335 [
0
.
..] _ ﬁ/ﬂ / 7
Checked by Z/ Date: 3{2%[?{ Time ﬂ?ﬁa
- / ) o
i QA REWEIGE BALANCE ROOM ENVIRORMENTAL CONDITIONS
IFilter # WT Date Time By W B DB %RH Date Timel| By
a | L0 |74 | &4 2/30 | 10k [DK
) F 173 | 43 | 363 |13 B,
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Into Dessicator: Dated))1/92 Time Oq OO_ By D'< Front Balf

Mid bt & WVahius g

e j -

WOODSTOVE DATA SHEET #4-1: INITIAL FILTER WEIGHTS (TARE WEIGHTS)

"Back Half

Manufacturer: 55}:5 sue:E.Zg;m Lot.No.:EB qm Grade;#z;‘.)_Q_LHSS
Filter| Firet Second Third

# Wt Date| Time { By ] Wt Date] Time] By| Wt Date | Time | By
201 B0. 3346 | o] 1521, [OK].384% 803 | [3d} {9

228 322 | ™N1s28 113842 | [ 11342

2035 2305 Ils3n [ l38/0 1343

24 R0, 3% 1) Js3al [13 14 1344

25602321 | / lis3d | [[3224 1345

2kH0.2322 | T 18206 | 1 |:3884 124 b Hauid e
2,708,307 | [ [153% ]/ |3g8s (347

28d0.3772 | | [1syo |1 13270 1348

21,940,287 \ g4z ]\ lzend | | |134¢

2908022131~ isyu | N2eeq | | 1130

211 A 0.3384 ] Sho|154é 0113284 135\

272803318 NS48~ 3] 1354
| 27380, 3925)  \1sS0l V|red | 353

274803856 /15521 /13883 13

271500 33321/ lissdl /13830 [355

2 B0.238:2 | [ 11sstl /1380 3G

271%h0.2836] [ 15581 238 1257

27902801 I ool 12804 38|

279%0.3327) | 1i6072[1 12860, 1367 | |

290R0.38211 \ [/God]| N 13218 |\ [Igde | N\

' /22;7 } -
Checked by __ 4 //-2 Date: 3[2‘{[?( Time_ )¢y
QA REWEIGH BALANCE ROOM ENVIRONM'ENTAL CONDITIONE
Filter # WwT Date Time Bvyi ]WB DB %RH Date Timej By
| o174 | d4 | 3fa0 1ISHIDI
1731 43 [503 |1340 »y




e}

T

L)

SRS R SRS S SN B O

)

)

L)

)

.

oW W

e aF & W

¥ A AAEA

INITIAL BEAKER WEIGHTS (TARE WEIGHTS)

Into Dessicator: Date: !a;y/QEQ Time: (jqzif; BY’..L:&Q______M
Beaker Firat Second Third |
Date|Time | By Date |Time | By|] Wt Date | Time | By
520 lOLa sodl Tt | 30 [oXjae2l |42 [\ 17 idm]
527 lotgad | S e [\ edwen T hdE )t/ _
529 lobwgdl [ Tiad | /[ 1o6eaia [{HH > WS ¢ 7
229 09886 | 7 |13k |/ 110 988 TN |
530 |sod271 U [z (N Josodzi] \ [ os] 11—
531 19559331927 |40 |OK] 95,5979 14977
~ 1532 eaus | ) |y |3 R0 1409
5230984303 / [nwd | /1984397 143]
534 w20 /[y |/ 112359 1423
535 1gq.9373 |\ | ngs |\ 1999878 4
E3L, 86,3688 [Ya7 [1150 |0V ]96.3644 1437
=527 s sse8] N [0S | \|es-5587 1424
5232 lis.agq] /sy | flios 4244 144 |
239 lioymo |7 s |/ o2, 4794 |43
S0 frasan | N [uss |\ jw2.%8/ ‘ YUK
SY | 416250 {Ya [iroo fov 972604 | Iyd 7] |
5472 leo.2202 | ™ D20z (Y| w99l ] | 11444
SY3 L8071 |/ hized | /1 %6808 [4€1
S44 189.9936 | 1 2ok |/ | %423 s
SAShensorr] N ioog [\ 022091 WK
S, 1987 [f137]1210 10C] %7155 1457
SY7 k333 [ O\ s [\ 924343 4
S48 w1593l ) had | /0?5898 1es)
5«14#9 167. 2100 / R |/ l07-3105] 1S03
550 o8 )91 < Tiis 1\ isg 459 1S} v
Checked By //ﬁé‘ Date: S/ 26/ G Time:__ J3SD
| . QA REWEIGH BALANCE QOOH ENVIRONMENTAL CONDITIOR
Beaker # WT Date | Time | By hB DB ZRH Date Time
LO173 [ N7 127 11129% {)K‘
S|P | |42 |14S %
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WOODSTOVE PRARTICULATE CATCH PROCESSING

Unit: M P[% 6__9() ><

WOODSTOVE DATA SHEET # S Run: i? Date: < //5? /@

FINAL wr._","“"[ / g
TRARE WT:__ g
NET WT: [l(a 1=~ _ o

FILTER #:____
FINAL WT: g
TARE WT: g
g

NET WT:

Technician(s): _Sg

FRONT HALF

FILTER #: %6 R

FINAL WT: g

TARE WT:__S88¢ g

NET WT:=__ . e - |
FILTER #=:_____

FINAL WT: g
TARE WT: o
g

NET WT:

q .
o
il -

BERKER #:_59_(5___ FINAL WT: 106 . _{_@_S‘EL__/Q
ml =_@_h_ TARE WT:_|0o O g
desc: ETDONE NET WT: 058349~ n
BEAKER #:________ FINAL WT: _____ g
mle: TARE WT: g
desc: ACETONE NET WT: g
TOTAL VOLUME OF ACETONE )
USED IN WASH cﬂ/k@ " ml
BACK HALF
BEAKER #: <97/ FINAL WT: JOH-4bG~ q
Ml s ) TARE WT:_) 04 j4Y -_f_ g
desc: ACETONE NET WT:__ . il
BEAKER #: E‘ﬁ > FINAL WT: _}C%_ 699
mlzs 75 TARE WT: JO _@4 —
desc: METHCHLOR NET WT:
BEAKER #: .31 FINAL WT: 0 <08 O/g
ml: &0 TARE WT: _JOR. 9088~ g
desc: Hz0O NET WT: U ~ g
BEAKER #-_@@__ FINAL WT: _195__@_10@_{’ |
mis_ JO TARE WT:_|OS, ot _]-—*‘
desc: H20 NET WT: rQ Pl -
BEAKER #:___ FINAL WT: {[@{’)-/_'g
mlsz__ TRRE WT:__ ____ _ g
desecz_____ . NET WT: g
BEAKER #s__ __ ___ FINAL WT:s g
ml=_____ TRARE WT:s g
dese:_____ . NET WT: _n
TOTAL VOLUME OF ACETONE -
USED IN WASH - O ml
TOTAL VOLUME OF DICHLOROMETHANE
USED IN EXTRACTION 75 ml
TOTAL VOLUME OF DISTILLED ,
WATER DRIED _53 Q@_f ml




S A

Lo

el

3

3

]

.

. d

)

WOODSTOVE BLANKS PROCESSING
WOODSTOVE DATA SHEET # SA

BLAnks DoNE: S /1] /@;’L

BEAKER #:
200 ml ACETONE . ,
FISHER OPTIMA LOT #:il_ﬁ%

BEAKER #: (=
1S w1 DICHLOROMETHANE
FI1SHER OPTIMA LOT #: 316306

BEAKER #:__ '
200 ml DISTILLED wmei
RoJERA,. Attt E B

Unit: Hﬁqané_scgq w

Run: : ! Date: = /}C?/(ia

Technician(s) @ _SSDKT(

FINAL g
TRARE WT:_[ObA935 _ q
NET WT:___s000% o
FINAL WT: GG- 2468 ¢
TARE WT: GG 2940(] o
NET WT: D004 g
FINAL WT: ¢ Q_,J;T_LLQJ_‘_ g
TARE WT: S G.S/0> _ 1
NET WT:___,QO0& 1

WT: | Déf«%é‘i.

BEAKER TARES  INTO DESSC: Time: (000 DATE: 3/17/92 .
BKR # 1ST WT TIM_EJ— 2ND WT TIME SRD WT TI=ME 4TH Ian_ TimME .
=]
D lt.9938 |1396 (106.2235) 1036
/
| £ loc-gdpd | 1298 (4892491039
L F 9¢.5(6G!1330 (9.5100)] 1040
SCALE ROOM QC = TARES SCF-‘tLE ROOM QC : FINALS
DATE TIME BY WB DR % DATE TIME BY WB DB %
2= T30 [ |89 (93 193 3773 Jode [ OK -89 | 79 {90
S/34 17039 TR | 88 | 72 (43 | I 1163 1S | &le | 10 1/
sy L jpo0 | RU | Lo 1Y 14y
BEAKERS: FINAL WEIGHTS
I BKR # IN DSC TIME 18T WT TIME 2ND WT TIME 3RD WT TIME
[] O Shia [0900 |06.2293 | 104Y |1, 0924 ||0S%
S/ =7
e Shn 0500 | 9 3431 i"—f %.2428 | 170 |
] _ =fy = :
| ¢ s/ | 1230090508 [ 18D (9e.504 | 550
BKR #  4TH WT TIME STH WT TIME &6TH WT TIME TTH WT TIME |
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Unit: ﬂﬁ%ﬂﬁ b J X
Run: = '

) . Date: .
NET PARTICULATE CATCH CALCULATION Technician(s):
WOODSTOVE TEST DATA SHEET #6 WSTAPPl-AppDocli9-pagel
Rev 6/90

Blank Audit: By: /ﬁm- /ﬁo%z Date: g,

Blank Calculatioﬁs:

Acetone: /COOLI g
. ccod

200 pl = 0C00CH g/ml'
75 nl = _xx:00333 g/ul

..n

Dichloromethane: g

Distillted Water: _rOOO8 g 4 200 ml = ,0cco0d g/mi
Front Half Catch:
Filters: /((a% v g - ( .0000 g) = ﬁlé’?ﬁ g
Total Catch No. of filters Blank Value/ Net Catch
filter
o0 —
Beskers: OS5 -5 - = (_oooepf g) = OSYY %
Total Catch M1l of Acetone Blank Value/ Net Catch

ml of Acetone

/
Total Pront Half Catch /X299 %

Back Half Catch:

- ) —
Filters: A3 - | (__.0000 g) = H3S0%
Total Catch No. of filters Blank Value/ Net Catch
filter
Beakers .
l. Acetone/Impingers: 59,».’ — "
| _ASWB-—5 - SO ¢ 000008, &) = +E57) e
Total Catch ml of acetone Blank Value/ Net Catch
mli of Acetone
2 Extract/Impingers: ‘*‘éng:{ |
- - /
088 =" - 75 (coo00833e) = (08777 %
Total Catch ml. of Blank Value/ Net Catch
Dichloromethane ml of Dichloro~-
methane
3. Water/Impingers: A
Al - ___ OO T cavood o - 605
Total Catch ml. of water Blank Value/ Net Catch

ml of water

Total Back Half Caﬁch ’736{‘6 /8
Total Catch g
% Front Half %
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Run #
Date  5//9/9)
Technician g 7K PL
WST6-Forml,Rev11/89

MISCELLANEOUS TEST DATA
WOODSTOVE DATA SHEET #8

Useable Firebox Dimensions:See QC Section Useable Volume: /14—2 i ft_3

Dilution Tunnel Draft (If applicable): Start /) Stop ()

—

Test Chamber Air Velocity: Start: m Stop: O Avg:@

Wet Bulb/ Start: WB?! O 5% °F ps: 495 OF l,’-l % Amb Moisture [plp %RH

Dry Bulb Stop:  WB: 59 °¢ pg: 74 %% |1 % apb Moisture Y %R
% Ambient % Relative

¥ = |.25 Moisture X = 54/ Humidity (RH)
Empty '
Stove Wt: ;73713 ibs.
Empty

Stove Wt with Stack (Inc. 0il Seal) Wet: 3045 .4 1bs.Dry: 3049 1ibs.
Empty A

Stove Wt with Stack and Ash _ Ash: O 1bg. Total: 1bs.
Kindling Wt. Paper: .3  1bs. Wood: 6.4  1ve.
Pre Burn Fuel Wt. S’.’-! 4 gl.q + LS Total: ] 3.2  1bs.
Total Kindling and Pre Burnm Fuel Wt ' 5.2 lb=. |

T '
Coal Bed Wt-1lbs: Range(au(.. - )30-’;5"30 1bs. Actual: o). o) 1bs.

Allowable Amount of Charcoal that can be removed:

Coal Bed Wt. Range( r;)n(p + Q\:l /% .25 = zfe : 1bs.

Upper Wt. Lover Wt.

/1,
Test Fuel Wt-1bs: Ideall), S 1bs. Ra_ge 39’;3 1bs. Actual:/0,] 1bs.

Test Fuel Size {pcs.)(.75 x 1.5 x 5" Flanges) /4 Pes.

2 x 4's x /8’5// " f/ Pcs /0;7 1bs. /MO'Z
4 x 4's x N/ﬁ' wo NM Pcs jj//ﬁ 1bs. /\{//4' %

Est. Dry Burn /A.«7 - (/0(731”26} X ’Och(o

Rate (Kg/Hr.) . 2.2025 %( Est.Dry Burn Rate (Kg/Hr)
Est EPA Heat Output(HOg) (19,140) X 63 x 1 Eb - [(9q %7)

(Avg BTU's/Hr) 100 Est Heat Output

(HO0p) BTU's/ET

Comments: s = /s 238
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Unit: 5222@48

FIRE STRRTED:

WARM UP AND PREBURM:

S=27X

"Run: ___/ _.__ Date: L5709/@Cl

WOODSTEVE OPERATING DATA

0745

up/praburn fuel charges,
preburn.

SECONDARY AIR:

CHARCOAL BED PREPARATION:
up/ prebuarn charge.

leveled.

TEST:

PRIMARY AIR: opered full for
satting

SECONDARY RAIR:

of

w/

RST/PLST

— et

Page 9

CAT BYPABS:

In stove

At

e et . g i <

Door Wide Open during

4.300

L/

Jn

PRIMARY AIR: set wide open Far all warm—

thern set to at start of

raked and leveled prier to each warm-=
pricr to loading last fuel, raked and

1 1/2 rairv.

sSet.

—_—

wln

FAN: DN&Q::)during warm—up

ON¢

PELLET FUEL APFI#t

first __ 30

Far speed set at

BIZE

PREBURN: _2X4

TEST: _2X4

Lyl

All grades WCLEB rules

WRARM UP INFORMATION:
All pre-Surn/warm up fuel pisces wer= =2ither

ist

wWarnl

WA

warm

Wa M

b WA

up/ preburn
o/ preburn

up/s prebrn

o/ preburn

up/ prebury

fuel
fuel
fuel
Ffuel

Fuel

HleH

WODD DATA: KINDLING: a mix of the gradaa listed beiow

mirtes

CAT BYPASE:

o/

thern set to run

OFF during preburn

ot test

GEDDFF balance

Marke/ Tagcoma

MmILL BRADE

Std oyv bt

Bachkwoed
Packwond

#

charae
charge
charge
charge

charge

e
( _JSLEL,_

ibs

1bs

lbs

lbs

2

bt

#2 or bEr

o e e et s

added
added

added

af test run

SPECIES

s. arn D fir

s, orn D fir

g. grn D fir

,_£é§~ iﬂChEE;

i et S . e st iy S e S
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Run: Vi
FUEL MOISTURE Date:s
WODDSTOVE TEST DATA SHEET #10 Technician: N S K
WST1l-Form7-Rev11l/89
Room Temperature: 70 _oF Correction Factor: éz

ROTE: Record readings to the nearest 0.5% moisture
Uncor Values are corrected for temperature: Yes . No_v .

Time Test Fuel Moisture Regdings taken at:
Calibration Checks: X Yo~ 12.0 /2,3 22.0 220

Pc Top Bottom Side Piece Av%
# Dimen | Use Uncor | Gor Uncor | Cor Uncor [Cor Corrected
L l2xdxd | K | /5 145 135 |35 |40 |40 | 4000
2 ,

3
s 122953 1@ | /20 1196 1 /8.5 laoi | 185 a0 | 19933

s [2xx8 1P | /90 1207 1785 laot | /80 1144 %5.133

6 0,067

7
8 . .

o Izl T [ )90 lg07 1 /2s” 1203 | /90 120771 J0.900
10 |y T | T lod | 4o 1307 | /A5 Q0.1 | 2b.300 |
1 lawwstli] 7 1 48 a0l 120 1229 V/£s 120 a1,033 |
12 sl T | 40 a1 145~ 12031 /90 1300 o |
13 3,

14
15
16
17
18

1o JFeer | T |19 (31185 203 | 9.0 1207 | 21.100

indling Pretest Fuel Test Load

4000 ) £0.033-3 |20.78373
38465 16,6904 | 17207 -

% Moisture - Dry Basis:

"

% Moisture = Wet Bagiss

To obtain Wet from Dry: 100 X 7% Dry Rdg, = % Moisture, Wet Basis
' 100 + % Dry Rdg.

Acceptable Ranges: 16-20% wet; 19-257 dry
(17.5 - 22.5 on Meter [Uncor reading] at 70°F)

Key for Use: K= Kindling P= Pretest Fuel T= Test Fuel
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WOOD DERSITY DETERMINATION Date: 5// oy '

WOODSTOVE TEST DATA SHEET #11 Technician: /A 7K DK crs
. WsT2-formll-Rev " 6/90
Wood Piece: Nominal Dimensions: -1 X 4 , X 3X2._
Depth (D): 3,9; cm
Width (W): - 8,85 cm
Length (L): 8‘80 cm '
A 12 em -
A, 14 cm Length X = %19 em
.85 em
Volume: _594 q43 cm3
(D X W X L)
MOISTURE: Room Temperature: 21 ©F Correction Factor: 0

Uncorrected Meter Readinga Corrected for temperature:Yes Ko /

NOTE: Record moisture meter readings to the nesrest 0.5%

Uncor Cor Avg 7 Moisture (Dry) Iq CB?) 7.
Top: /S’.S_ QO.' % Aug % Moisture (Wet) ”0:(0;0 %

Bottom: Zéas a’?o-l' %
Side: | ,O IQé, % Scale: Leveled In

Out e
qqgs‘};r Zeroed: l£
Wet Weight:;?s \:i Dry Weight: QQJrQS

% Moisture Dried Basis: !Ef/[@/ % L
[1 - (Dry Wt 5 Wet Wt)] X 100

F

Time Temp

Dat
Into Dryer 19/82, Dﬁso ZZS'
Out of Dryer Zﬁ}—q °F : :
(Minimum Time in Dryer: 24 hrs.) Minimum Dryer Temp 100°¢C (212°9F)

Dengity = %&3 zﬂﬁl_.t emd = 9544 g/cm3 !/

(dry wt) (volume)

Pellet Fuel Moisture Content Determination

Tare Beaker Wt. . B
Wet Wt g
Grose Wet Wt. Tare Beaker Wt. Net Wet Wt.

E " 4

g = g

. v

Dry Wt: 4
Gross Dry Wt. Tare Beaker Wt, Net Dry Wt.

% Moisture Dried Basis: %
[1 - (Net Dry Wt - Ret Wet Wt.)] X 100
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WST6-Form8 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date:52424ﬁ— Analyte: CO» (15-1)

Source: HALGHS 5270 S£1ES  Run #: /7

Zero Cyl #: 1 }32257 ‘ Conc.gg_._o__%_c_gzﬁ___ Cyl Press: 200 psi
Certified by: _L1GUI0 PW@ Date: 1_0}7/91

span cyl #: 29004 conc. 12.l, % co,  Cyl Press: __ 900  psi
Certified by: _MATHESON pate: 10)31]9)

Analyzer: Make: Horiba Model: PIR-2000 ‘ SN: 407069

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

Flow: 1.5 SCFH Measured by: Rotameter: X  Flowmeter:

EPA Span Value = 25.0% COjp
EPA Control Limits = + 2.5% of 25.0% COp = + 0.625% COo

-

re Run Audit: By: BN Time: 1005 Temp: (o OF
Audit Results :
oint Expected Response Actual. Response + Conc.
# Meter DVM - % Meter DVM % Difference| & %
Zero 00.0 | .ooo0f 00.0 D0 1000 | .05 054 QN F

kpan | 504 |.504 126 | 498 1498 12339 - 2] |aousT

Comments:

fPost Run Audit: By: DK Time: [430 Temp: _ 1.5 OF
Audit Results
Point Expected Response Actual Response + Conc J
# Meter | DVM % Meter | DVM 2 Differenc 4 %
Zero 00.0 § .000 | 00.0 00.0 |.000 |.654 054 I.'2l7
span 504 1.s04 | 120 | 49.7 |497 23 | - 28  fz22n

Comments:

+ Conc. Difference = Act % - Exp (5td) :

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

Span % Difference = Act & (ppm) -~ Exp % (ppm)} X 100

Exp % (ppm)
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WST6-Form9 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5/? ?) Analyte: 0> (15-2)
Source: HALGHS S270 \S&Q‘&Q__ Run #: 7 .

Zero Cyl #: T 132257 Conc.00.0 % 0o cyl press: _200 psi
Certified by: L1610 Alﬁ.ﬂ Date: fO/?/‘?I
span Cyl #: _ 29 OOL, Conc._lﬂ_%_oz_ Cyl Press: 400 psi
Certified by: HﬂTHE SON Date: IO/SI,}QJ

Analyzer: Make: Teledyne Model: 320 Ax SN: 37465
Range: 0 - 25.0% 0> Analyzer Output: 0 - 1.0 v.
Flow: 1.5 SCFH Measured by: Rotameter:_ X  Flowmeter:

EPA Span Value = 25.0% Oj
EPA Control Limits = + 2.5% of 25.0% 02 = + 0.625% Op

[Pre Run Audit: By: _E_Jﬂ : Time: _JOIS Temp: _ 1 OF
2udit Results
Point Expected Response Actual Response + Conc.

# Meter | DVM $ Meter | DVM % pifference A s
Zero 00.0 LH00 00.0 O:S 1004 003 ".003 - 01 .
bpan od |yae | iz | RS Ly sl 173|138
Comments: Teledyne#Z Cyl 3% Exp % Act % Adj to + 4%

Post Run Audit: By: DK rime: _ |4HO Temp.: 19 oF
Audit Results '
Point Expected Response Actual Response + Conc.

# Meter | DVM $ Meter | DVM % Difference AN $

ero 00.0 000 | 00,0 00.0 [, 001 0719 | - O7q '.-3)8
s pan 2.4 faH% f12d 12.4 |.494 [12.497{ . 097 %)
[Comments: Teledyne#2 Cyl % ExXp % Act % Adij to + A%

* Conc. Difference = Act % - Exp (Std) %
Zero % Differece = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
' ) ' Exp % (ppm) '
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WeT6~Forml0 Rev 8/88

PRE AND POST TEST ZERO/SPAN CHECK
WOODSTOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date:fZ/‘?/é’Q. Analyte: CO (15-3)

Source: MANGHS 8'270 Sfﬂ)&_.._‘?;_ Run #: 7

Zero Cyl #: T 32257 Conc.00.0 8 CO _ Cyl Press: 300 psi
Certified by: L1GuiD QIQ Date: 10)7 /QI

Span cyl #: 2400y conc.4.9h% co  cyl press: Q00  psi
Certified by: _MATHESON Date: iO)%IT}QI

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:_ X  Flowmeter:

EPA Span Value = 10.0% CO
EPA Control Limits = +2.5% of 10.0% CO = + 0.25% CO

Pre Run Audit: By: E>N. Time: 1020 Temp: __ ll oF
Audit Results
fPoint Expected Response Actual Response + Conc.
# Meter | DVM & Meter | DVM % Difference] & %
Zero 00.0 | .000 | 00.0 00.0 | 00015004 | ~ 004 -, 044
Span 99., |.496 | 9.96 | 996 |99 15049 ] 0RS I

Comments:

[Pest Run Audit: By: DK Time: 144 S Temp.: 75 CF
Audit Results |
jPoint Expected Response - Actual Response + Conc.
# Meter | DVM g Meter | DVM ) Difference| A 3
Zero 00.0 | .000 | 00.0 00.0 [.000 |=p04 | ~00Y - 04y
Span 4o.6 |49 | 4.96 | 49.2 |.492 [so003| .04% 41,9

Comments:

+ Conc. Difference = Act % - Exp (5td) %
Zero % Differece = Act % (ppm)} - Exp % {ppm)} X 100
“full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X 100
Exp % (ppm)




S

L)

L)

RS

el

cd

Lol

-

.

3

wsT6-Formll Rev 8/88

'PRE AND POST TEST ZERO/SPAN CHECK
WOODSTCOVE DATA SHEET #15

Site: EEMC - West, Kent, WA 98032 Date: 5//9/4) Analyte: __ S0 (15-4)

Source: HHU@HS <2170 Sf B1£S  Run #: 7

Zero Cyl #: T]3;)951 Conc.00.0 ppm SO, Cyl Press: _ 300 psi
Certified by: Ll QD ﬂ\e. : Date: _10/7 )Q/

Span Cyl #: AL2%972 cone.|232 ppm SO, Cyl Press: 450 psi .
Certified by: Liquip F\iﬁ. Date: q,/aq,/ql

Analyzer: Make: Horiba Model: PIR-2000 . SN: 403019

Range: 0 - 2500 ppm SO9 Analyzer Output: 0 - 1.0 v.

Flow: 1.5 SCFH Measured by: Rotameter:_X = Flowmeter:

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

Pre Run Audit: By: AN Time: 00O Temp: 75 or
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM | ppm Meter | DVM | ppm | Difference! B &
Zero 00.0 | .000 | 00.0 DO 1000 |3.WO| 3.440 138
span 49.3 .493 11232 | 49 | s | o> | a8

Comments:

Post Run Audit: By: DK Time: Iy ?5 Temp: 25 OF
Audit Results
Point Expected Response Actual Response + Conc.
# Meter | DVM [ ppm Meter { DVM | ppm | Difference D
Zero 00.0 | .000 | 00.0 | 00.0 [.000 3440 3.440 |.138
span 49.3 |.493 (1232 | 49.3 |, 493 {33 | 2.000 |.IL2

Comments:

+ Conc. Difference = Act ppm - Exp (Std) ppm
Zero % Differece = Act % _{ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % {(ppm) - Exp % (ppm) X 100
. Exp % (ppm)
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Run: 7

Date: S/19/42
Technicians: QA T P& TS

WSTB-Form3-Rev11/89--‘
i QUALITY CHECKS
oA WOODSTOVE DATA SEEET #16 E
- Ambient = Tr: é?‘# oF T/C#30: 7/‘0 oF

Thermocouple Check (at ambient): T/C#l: Jh{ _ °Fsr/c#2: .} 3 oF;
T/c #3:__7h3  oF; T/C #4:__ThO OF; T/C #5:_Jhla °F;
T/C #6: 7},4 OF; T/C #7: 7Q,S— oF; T/C #8: 7/i S ‘°F;'
~ T/C #9: T oF; T/C #10: !EQ": oF; T/C #11: ‘;Z,ﬁ oF;
T/C #12: 72,3 OF; T/C #13:__ 70,5 °F; T/C #14:___ 0L  OF;
__ _ T/C #15: '[/,j op; T/C #16: asfg) op, T/C #17:__ 7.0  OF;.
°F

T/C #18:__ 73.3  ©oF; T/C #191 oF, T/C #20: F;
_ T/C #21: oF; T/C #22: oF; T/C #23: oF,
; T/C #24: OF; T/C #25: OF ; T/C #26: OF;
Conmments:
o Thermocouple Readout:
™ Pretest Zero/Span Check and Calibration:
an Ny Zero Adj Post Test Check % Difference
(0°F) ;3 oF to:_QO °F Zero (09F):_.lp ©oF _ 0%
Span Adj Span
- (2000°F): /9222 OF to: od40.0 °F (2000°F): 2003.0 o . ISO
- (Allowable % Difference = 1.5%. Use formulas on Woodstove Data Sheet
— #15 to calculate 7 Difference)
Thermocouple Readout Pretest Linearity Check

0°oF = OO op; 200°F = 50/, 8  °F; 4ocor = 3790 er,
600°F = _ (0,2 °F; 800°F = 3013 or; 10000F = /O00.3 v,
I 120000= _//Pf D oF; 1400°F = /398 9 or¥; 160008 = 5975 o¥

[}

1800°F= _ /799, 9 or; 200007 = _J000.0) °F
A Tracer Gas (S0;) Injection Train Leak Check: Pre ~ Post_.~
. Combustion Gas (C05,0;,C0) Train Leak Check: Pre o~ Post_~
; Tracer Gas (S0j) Analyzer Train Leak Check: Pre_ " Post_~
Draft (Static) Guage Zero Check: Pre v Post e
fh\a‘ Scale Check Pre (Wt, #'8): ﬁ/fé' aafé’ - /0
o Post (Wt, #'8): 3,7.0 307.0 210.0
Stack cleaned prior to the run: Yes No L7,
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Date __ |~ 30-57

- This certlfles that the. above scale met w___ State Highway Welgh!ng Requirements

~when tested on the above date' with ___" 875, Ibs. of test wts, -~ =

Next Inspection Due

.c&m b~ 20-

‘.J.U-I e
o TR
J/ft.\

THE
SN




\:kﬁu SCALE COMPANY, INC.

cxcate of J .
@ﬂnﬁ.ﬁﬂ For: uﬂwﬁ hﬁﬂwﬁ#

Co. LEMC | At kT wa
Make ey TRep /X SIN o6 Y69

Inspected By i@%&nﬁf Date /- 2 -T2

This certifies that the above listed device met all Weighing Requirements
when tested on the above date.

Load __Reading Load _ Reading Load _Reading |
50 Lbs_5® Aq  |hs2ec 350 ps3se
L@ \bs LE2_ 400 |\ ps 4
/50 tbs £330 . Y50 _ | ps.L.ST
spo SEOD
Next inspection Due Date -2-7 3,
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o
ﬂ Jl‘l‘ldﬂtl( et

\\:&a 3 SCALE COMPANY, INC.

ate of J .
@ﬁaﬁﬁn or: Bap hﬂ_wb,#

Go EEme | A KenwT WA,

zmxmulthmﬁmd?t; ~ (=~ 11O SIN _Oltyoy

Inspected By Date ___1~3 91

This certifies that the above listed device met all Welghing Requirements
when tested on the above date.

Load  Reading —lLoad _Reading Load _ Reading
S0 |hs_SK 2eS_ | pg Lo 350 |ps3sw.

LEQ_ | bs L1 230 Lhs 250 e ws Y2

A3Q Lbs L5V 1T e < YST 1hs Y

S00 b STC

Next Inspection Due ) Date D F3 nnw_ur

s S s SN s S wn S uvec SN oSS mes SR v SENF men S s SR o
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State of Washington

Depiment o Agricntire CERTIFICATE OF ACCURACY -

406 Gen. Admin. Dldg., AX-41 .
Olympis, WA 98504-0641 [ aZf/ A0~ ) PABC ceorcrs OF o,
“BMITTED DY COUNTY OF DATE coDE No.? SET CERTIFICATE NO.
™ | 8/20/90 42923 B
IMPORTANT
The items described below have been compared with
TO: the Standards of the State of Washington in
Phillips Scale Co. . accordance with National Institution of Standards
Attn: Ken Jackson and Technology reconuncndations and requircments.
gg: tlé i i 1;Rt ggi i gw '.I'hc comparisons will ‘rcsull in appropriate action to
insure toletance compliance.

DESCRIPTION
NOMINAL
MASS E n CLASS VALUE
i zlal |51 18 g RANGE
1.D NO. OF ITEMS NO. O § w|m gpaga.zﬁ'guyzg
e | | e (SRl RS HSE
Toledo
/101505 20 1 , E SO
s/n20505F
s/n21505) 1 1 X F 254
REMARKS
"‘) Principal State Mectrologist (Signature 47’7(7%’ Mﬂﬁz/ ../f‘{atc: ..... /Z __/ f oy () ..............

AOR 2437-8 (Rev. 6/90)




UEYARINVICIVY Y WU AU TR S 1 s e
-—' DAIRY AND FOOD DIVISION
a WEIGHTS AND MEASURES SECTION

NBS Sets A & B
CERTIFICATE NO. _
- @ertificate of (_i\cnuratg STATE OF WASHINGTON | —on osi #02923
mjf”\ 7/27/89
“{sUBMITTED BY COUNTY OF : : CODE NO.
"'? OR GOVERNM T G
: Phillips Scale - .
ADDRESS [(Wumber — Ctraef) CITY S1ATE FALE
~ 934 Elliott Ave. W.. Seattle, WA 98119 '
o
THE 1TEMS DESCRIBED BELOW HAVE BEEN COMPARED WITH THE STANDARDS OF THE STATE OF WASHINGTON

7} ' IN ACCORDANCE WITH NA TIONAL BUREAU OF STANDARDS RECOMMENDATIONS AND REQUIREMENTS,

THE COMPARISONS RESULT 1N APPHOPH!ATE ACTION TO INSURE TOLERANCE COMPLIANCE.

-

DESCRIPTION

| MASS

—
’ no., OF 1TEMS| NO, OF LiNE HOMINAL
- 1. Q. NO. N SET 1TEMS VALUE OR RANGE
iJ (20) C4st Iron|Test
| Mds 50 1bs.
7~ . ) Cdst IronjTest
(R "L 25 1bs.
i (1) Ride Lake rt
Sefl - 22 pts 10 mg - 5 ka
- (1) Ride Lake Jt
: Sed_ - 32 oS .00l Ib - 5 1.

} ] REMARKS!

3 N %S# T ETW

lames—K . Cammel  Metrolagisy
‘PAGE OF ' Sé ATTACHED pATA [} AGR 020-28378




CUALITY CONTROL SERVICES
SALES AND SERVICE OF ANALY.TICAI._ & PHECiSION-BAL_ANCES AND SCAL_E‘

iy

- /’j

-~ CERTIFICATE OF CALIBRATION

'THE FOLLOWING BALAN%%F HAVE BEEN SERVICED
| Q.C. SERVICES

_ SERVICE CONSISTS OF ACCURACY TESTS, CLEANING, LUBRICATION, COMPLETE
7~ CALIBRATION AND ADJUSTING TO ORIGINAL MANUFACTURERS’ SPECIFICATIONS, -

 ALL TEST WEIGHTS ARE CLASS_“S”, OR BETTER, AND ARE TRACEABLE TO
WEIGHTS CERT&E%ED BY THE NATIONAL BUREAU OF STANDARDS CERTIFICATES

] #737/233864 AND #737/228509.
- | -
i DATE OF | |
SERVICE TYPE MAKE SERIAL NO. TECHNICIAN
] -5 Aies Ssae 2ot Qéy




OUALITY CONTROL SERVICES

SALES AND SERVICE OF ANALYTICAL & PRECISION BALANCES AND SCALES

. REPORT OF SERVICE AND CALIBRATION

- CUSTOMER f,{; ﬁ.L(‘; DATE /" o - 6‘57
| ADDRESS 1315 §. (GZump i « aMBIENT TEMP __ 7~
Lond™ ot Yie57. Make CRHLT™  Model 208 sIN 370170
» Function Tested As Found Manufacturer's Tolerance After Service |
Cornertoad "*/- b oML T'/- 7 e LAy 7P
= Optical Range - — .
Optical Range with Tare - _ - -
— Linearity or 50-50 "L/- 7 Ref- +/ Y 4/_ _/'\;ﬂ((/_. .
i Hysterisis S N +/. i n /; il
Calibration 4/ - Ll +/1 0zl 4/ AL
ﬂ)j Individual Wt.
Readings As Found Manufacturer's ‘Tolerance After Service
j A2 i b 249.9 mé /- Ol +/- Ny
- AT el A A Y ATA /- .0 ML
5D Ml AT b oo 2wl + . ol
[ b [ 0702 (Ht ol . . D
1o (o 10 2ot G o T, o0 g
RaRBR [C0. 01T i o 2wl 700 lut

Lo

»
2
~
i
L
.
A One or more of the following standards were used as references for this calibration. Their cali-
— bration is traceable to the National Reference Standards maintained by the National Bureau of
; i Standards. Our N.B.S. Certificate numbers are 737/233864 and 737/228508,
o Manufacturer Serial Number Date of Last Calibration Next Calibration
. Rice Lake - 5735 1/5/87 /88 -
i Rice Lake 5736 .. 1/5/87 1/88
Rice Lake _ 5737 | 1/5/87 1/88
Rice Lake 6023 3/3/87 1/88
™ rgemner 3916 3/3/87 3/88
/‘N\f See attached se’rvice/maint/e’na-née fpr,écedure for complete description of service and calibration.
i 7 . _,t' :,,".’- i S ’ . .
- Technician: .-/, L(_ - Date: /. -~ . ¢
""1 “.r Ather infereatian nertainina to this calibratian, see 2ther side.




WEIGHT GALIBRATION GERTIFICATE

) Purchase Order Number 00247
!/j’ “smpany Q C SERVICES
N ~ddress P.0. BOX 14831
“] City & State  PORTLAND, OR 97214
L Report Number 0465
Density 7.95 g/cm’
a Temperature 22.1°
o RH 55%
mmHg 734.8 Not Corrected
Date 1-5-87

Description Of Weights S/N 5735, Class "S", 1lmg-100g

A Tested With Weights Certified By NBS Certificate Number 737/233864
» Calibrated By Deb Heldstab Weighing Design double substitution
' Weights Used: 82104
‘-] NOMINAL AS FOUND CORRECTION IN MG UNCERTAINTY T
i MASS VALUE vs. 8.0 g/em® AM vs. B0 g/cm*  AM vs, 8.3909 g/cm? MILLIGRAMS TOLERANCE MA
= 1 myg 0.0025 0.0025 0.007 0.014 0.0
S 2 mg 0.0050 ~ 0.0050 0.006 0.014 0.0
2 mg w/aat £1.0040 0. 0040 3. 00 0.014 0.
m} 5 mey 0.0055 00054 .00 0.014 O
N 19 mg 0D.0055 0.0054 0.010 0.014 .o
o) ] 20 myg Q. 0005 0.0004 0.00& 0.0l4a 0.0
/ﬂ) 1 20 mg w/dot 0.0045 0.0044 0.006 " 0.014 0.0
M S0 0.0020 0.0016 0. Q0 0.014 0.6
‘ 100 meg 0.06054 Q.0047 0.007 a_025 [N
oY g .00 0.0114 0.007 0025 0.0
— 200 mg w/dot 1. 008 0.003% 00607 0.025 .
3 500 mg -}, 00 ’| o -~ 0054 0. 00 0.025 =)
L g (1.0195 0.3125 0.0L0 0054 0.0
» 29 0. 0036 -1, 0104 0.011 0. D54 .o
i 2 g w/dot ['J O:'_’ 01 - 0.0041 n.oil 0.054 0.0
5 g 0. 0107 O.01l6 . 05Ra .o
oy IOy O -0 A 0.023 O.07d0 S
20 g [J”éw ~(.114% 0.023 0.074 .
20 g w/dot D WPt ~0.1110 0.023% 0.074 0.0
S0 g - . a5 -0, 2875 0.105% 0. 1" I .
"‘“3 100 o n.1727 -7, 52::1:. 0.115 .28 0.7
S .
- Mettler M5 Balance: 1Img - 20g
- Mettler H51AR Balance: 50g - 100g
Lod
!
- JI Prepared By:

.
RICE LAKE WEIGHING SYSTEMS

DIVISION OF RICE LAKE BEARING INC.

Metrology Lab i
230 West Coteman Me!rologlst- . .
P.0. Box 272 Weight Division Supervisor
Rice Lake, Wt 54868

715-234-9171

)
)

M




7 TRAGEABLE GERTIFICATE

_ Sold To Q C SERVICES
h) P.0. BOX 14831
PORTLAND, OR 97214

Ship To Q C SERVICES
| 516 SE MORRISON SUITE 213
~ | PORTLAND, OR 97214

Purchase Order Number
Traceable Certificate Number 2076
Traceable To NBS Through NBS Report Number  737/233864

NoMINAL VS 8.0g/cm’

7] DESCRIPTION vALUE  AS FOUND TOLERANCE
; 1 only Special 1 kg ~ 5 kg Kit.ceeeueanaans cisanan .....Consisting of:
- 1 only 1 kg Weight +2.4 mg '

_ 1 only 1 kg Weight W/Dot ~.6 mg

1 only 2 kg Weight . +18 mg

: 1 only 5 kg Weight +34 mg

-~ 1 only 5 kg Weight W/Dot 432 mg -

i_f Serial No.: 6023 - '

- /’j ‘ . Temper'ature: 22,2°C

e RH: 55% '

e mmHg: 743.6 Not Corrected
. ~ Date: 3-3-87
- Balances Used: Mettler H315 - 1 kg
3 Voland J3000 - 2 kg
Voland HCE25 - 5 kg
Last Date STD were Calibrated: 11-84
Last Date Working STD were Calibrated: 9-16-86
Tolerance Tested By: Russ Schnacky

Comply to MIL STD 45662 .

ey

o

Prepared By: Dated 3-3

I
RICE LAKE WEIGHING SYSTEMS .

— DIVISION OF RICE LAKE BEARING INC. Richard Calkin
: Matrology Lab :

; 230 West Colaman Metrologlst

P.Q. Box 272 : . s ,
Rice Lake. Wl 54868 : Weight Division Suparvisor
715-234-9171




y CUSTOMER: .~ QUALITY CONTROL SERVICES
LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
ny EEMC | |
1315 S. Central-Unit C
x Kent, Wa. 98032
. Attn: Ben Myron/Jerry Stoddard
| CERTIFICATE OF CALIBRATION
% THE FOLLOWING BALANCES HAVE BEEN SERVICED & CALIBRATED
oy BY
QUALITY CONTROL SERVICES
SERVICE CONSISTS OF ACCURACY TESTS, CLEANING, LUBRICATION, COMPLETE CALIBRA~
* TION AND ADJUSTING TO ORIGINAL MANUFACTURERS' SPECIFICATIONS.
One or more of the following standards were used as references for this calibration. Their
calibration is traceable to the National Reference Standards maintained by the National Institute
™ of Standards and Technology. Our N.I.S.T. Certificate Reference Number is 523/240932.
' . Date of Last ‘Next Calibration
- /‘) Manufacturer Description Serial No. ‘Calibration Due
"~ Rice Lake 1kg-5kg C4488 6/13/91 6/92
Rice Lake 1mg-100g A45 7/16/91 7/92
~ Rice Lake 2kg-5g 3275 7/22/91 7/92
DATE OF - '
- SERVICE TYPE ' MAKE SERIAL NO. - TECHNICIAN
1-92-92 Al205 Sartorius 37010004 L. Lawrence
- " ' G4000D Ohaus 4163 "
5 516 S.E. MORRISON, SUITE 213 = P.Q.BOX 14831 e PORTLAND, OREGON 97214 e (503) 236-2712
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QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE -

REPORT OF SERVICE AND CALIBRATION

CUSTOMER EE Mo Make 2:&;¢,5

ADDRESS _ [315 9 Central/ T C Model __49 /20 S
Keal (s 98032 SIN  _370/000%
Date of This Service ! 3—-32_. Date of Last Service ~)-Z2- 9/ Next Service Due 7{%{2_ _
Function Tested As Found Manufacturer's Tolerance After Service
Cornerload rFo.2mg +0.2 pa Z 0. Omyg

Optical Range ,,L_L]A /ﬂ/ ,'LIA /U—/ ' I,ﬂ y
= = B

Optical Range with Tare

-

Linearity or 50-50 + 0.0 ma * 022G .- Oy
Hysteresis T4 n\m%q + o. Ir\n%,\1 20. /,}ga
. = z O
Calibration & O qm% _x o.\mg ‘ 4 /m;;_
Individual Wt. Readings As Found Manufacturer's 1__'glerance" After Service

=l=8 -0 ﬁ/m.i - FoSmg 7 | O lmg
50 G 02ny * 0. ime F0. lmg
28 -0, 'm x O‘\«wa;_ 1 0. Omg
¥4 ~0.lmg R A — to.0dd
¥4 +OSm I Diiwnd £0,0ma
2 7 : "0

OTHER INFORMATION AND COMMENTS PERTAINING TO THIS SERVICE AND CALIBRATION;:
Ambient Temp . e Other Comments:

Balance Locati M

Contact Person ‘ 2 :.;Ii %ﬁ < 322@5

INFORMATION ON STANDARDS USED IN THIS SERVICE AND CALIBRATION:

One or more of the following standards were used as references for this calibration. Their cali-
bration is traceable to the National Reference Standards maintained by the National Institute of
Standards and Technology. Our N.L.S.T. Certificate Reference Number is 523/240832.

Manufacturer Description Serial Number Date of Last Calibration Next Calibration Due

Rice Lake 1mg - Skg . 7764 1/9/89 1/94

- Vi
TECHNICIAN-/% ,9{ %/Mﬁ s cc DATE: /~ ?’92

\‘x

516 S. EWON SUITE 21 P.O. BOX 14831 e PORTLAND. OREGON 97214 e (503) 236-2712
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QUALITY CONTROL. SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE

REPORT OF SERVICE AND CALIBRATION

custoMer __ ZEMNC. Make _ S piid
ADDRESS __ (P55 (entia/ b7 C Model _(5 420 D
KonZo gt 28032 S/N Y163
Date of This Service |- 'ﬁ-‘??, Date of Last Service Z-?_?."?/ Next Service Due 7/522_
Function Tested As Found Manufacturer's Tolerance After Service
Cornericad ro.24 I 0.2, Fo.lg

Optical Range A { / A / "lv, n /\’—/ ) / A y .

Optical Range with Tare

Linearity or 50-50 -0, l q X O /g 1 0. /q
Hysteresis 0.k - tols +o/,
Caiibration _ +O'O§-‘% ﬂ;-o,\-[g __+0.0l da T 0.0lg ﬂto,lq
. S =il - o9
Individuai Wi, Readings As Found Manufacturer's. Tolerance After Service
l"kq + 0 l(‘('q - r & /q T T A /G
2\& +02% T o ja T o /f
Vi + ol _* p /) 20k
Foot |l " * 0d. _tpol
S0 to OSa __* 0.0/ £ 0.0/ _
Lo + 0ol £ 0.0/ k3 0%’
g < i

OTHER INFORMATION AND COMMENTS PERTAINING TO THIS SERVICE AND CALIBRATION:

Ambient Temp 7’_%4 é M Other Comments: /gé éas U/l?faflr oA S
i Lal:

Iﬂ'CC‘

Balance Location >
Contact Person \ ’jéﬁ}{ T Yéyg/af,-:/ {:;Z S / _f‘ﬁcrf ﬂf 710 74; e

INFORMATION ON STANDARDS USED IN THIS SERVICE AND CALIBRATION:

One or more of the following standards were used as references for this calibration. Their cali-
bration is traceable to the National Reference Standards maintained by the National Institute of
Standards and Technology. OQur N.LS.T. Certificate Reference Number is 523/240932.

Manufacturer Description Serial Number | Date of Last Calibration Next Calibration Due

Rice Lake Img - 5kg | = 7764 1/9/89 1/94
TECHMC'AN% /%’/Wﬁ’/"f DATE: (F-FZ
518 S E. ORHISON E 213 « PO.BOX 14831 » PORTLAND, OREGON 97214 e (503) 236-2712
e '

)



WST7-Formé
S |
3 WODDSTOVE DATA SHEET #33
1; Thermocouple Calibration Record
o TC Ice Water Boiling TC Ice Water Boiling
# location Bath (OF) Water (9F) # lLocation Bath (OF) Water (OF)
A 1 Wet Bulb 30 A1l.77 21
g 2__Dry Bulb 34.5 Sill 22
3 Stack 251 8il.G  2x3
] 4 Stove Top 305 Sl 24
. S Left Side 0.7 25 25
J & Back 304 Bl 2
o 7 Right Side 29.3 DUy 27
7 8 __Bottom 205 {15 28
. . 9__Firebox 329. ANE 29 oven - 9.4 &41.7
- 2nd Burn ‘ 30 N/A-Calibrator
] 10 Catalytic 20,4 Al 31
- 11 Room 39/3 &”’3 32
} 12 Tube Furnace 2046 &i1.5 33
© . 13 Sampie Box 395 BB 3a
"”‘/N) 14_impinger Out BULY Hid 35 Rear Top
8 15 C Gas Box 200 Dl 36 Reat L Side
;'1 16 C Gas Out 324 DY 37 Rear R Side
- 17 _SO0-_Gas Out 25,3 B\l 38 Rear Firebox
- 18 Extra 3% Rear 2nd/cat
ji 19 Extra 40
20 Extra
= Thermocouples checked against
e Reference Thermometar #: Flsle?# 914345/
- Ice Water Bath _ O = 3H°F oF
Boiling Water 100°0° 7—2790‘( oF
Room Temp é)tg oF
o B.P.____30.12 ‘ “Hg
Date: , /9" /q'y\ Technigian: EP{A /B“j




KESSLER INSTRUMENTS, INC. -
' CALIBRATION  SERVICES
?i.{fﬂf) ' THERMOMETERS HYDROMETERS
s = a
MAILING ACDRESS, PLANT AODREES
N POST OFFICE BOX 840 TESTING  EQUIPHENT ONE-SIXTY HICKS STREET
WESTBURY. NEW YORK 11580 WESTBURY, LONG ISLAND
518-334-4063 ' NEW YCRK 11590
— FAX 516-334-26B9
CERTIFICATE OF CALIEBRATION
This is to certify that the instrument Listed below has been certified in our caiibratior leboratory using the
most sensitive constant temperature equipment available. This catibration has been performed against Mational
Institute for Standards and Technology (formerly RES) certified master instruments in accordance With the
"“"{g procedures out!ined by ASTM E77-89 and HBS (NIST) Monograph 150. -
o -
TESTED FOR: FISHER
_T THERMOMETER CAT#15041B 150418 RANGE: -1/101C DIVISIONS: .1 IMMERSION: TOTAL
INSTRUMENT SERIAL NUMBER 9123454 DATE CERTIFIED: 04-04-1991
r-u? MARKED: FISHER
) POINT(S) TESTED . READING OF THIS INSTRUMENT CORRECTION
= 0.00C 0.00C 0.00C
: } 10.00C 10.00C ‘ 0.00C
20.00C 20.05C -0,05C
30.00C 29.98C 0.02C
""\/ﬂ?‘ 40.00C 40.00C 0.00C
] 50.00C 50.00C _ 0.00¢C
&0.00C 60.00C 0.00C
70.00C 70.03C ~0.03C
) 80.00C 80.01¢ -0.01c
ok 90.00C $0.00C 0.00C
100.06¢C 99.98C 0.02C
™
i ESTIMATED UNCERTAINTIES IN THE ABOVE CORRECTIONS DO NOT EXCEED 0.03C
d FOR A-NISCUSSTON OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE NBS (NIST) MONOGRAPH 150, LIGUID-1N-GLASS THERMOMETRY
= All temperatures in this report are based on the Internaticnal Practical Temperature Scale of 1958
3 SERIAL AND TEST NUMBERS OF NATIONAL INSTITUTE OF STAKDARDS CERTIFIED
"j INSTRUMENTS REFERENCEB IR CERTIFICATION OF THE INSTRUMENT LISTED ABOVE:
;*Jj_ 769543,217368 P14452,176240 P14452,176240 M44165,176240  M44165,176240 791544, 220351
- CALIBRATION TECHNICIAN: FRANK BURGHARDT  Q.A.MANAGER: J. KELLY
ol .
. TRUMENTS, INC.

. ' TEST NUMBER 1 843

DATE COMPLETED:04-04-1991




KESSLER INSTRUMENTS, INC.

CALIBRATION  SERVICES

THERMOMETERS HYDROMETERS
PLANT ADDRESS -
T e i s one s s ST
' WESTBURY. LONG ISLAND
TEBURAY, W YORK 11580 i '
- WESTEURY. NE NEW. YORK 11590

516-334-4063
FAX 516-334-2689

Fone ¥

CERTIFICATE OF CALIBRATION

~n :

S This is to certify that the instrument listed below has been certified in our calibration laboratory using the

o most sensitive constant temperature equipment available. This calibration has been performed against National
' pe

Institute for Standards and Technology (formerly NBS) certified master instruments in accordance with the
r"“I procedures outlined by ASTM E77-89 and NBS (MIST) Moncgraph 150.
TESTED FOR: ENERGY ENVRMNTL
rT THERMOMETER CAT#2054 JENA RANGE: -10/510C DIVISIONS: 2 DEG IMMERSION: TEHM_'
INSTRUMENT SERIAL NUMBER 9164606 DATE CERTIFIED: 08-08-1991

MARKED: KESSLER

M
. POINT(S) TESTED READING OF THIS INSTRUMENT CORRECTION
~ 0.0¢C -0.2C 0.2C
; 100.0C 100.0¢C 0.0C
o 410.0¢C 409.2C 0.3¢C
™ /w\f THE ABOVE READINGS WERE MADE UNDER 10X MAGNIFICATION AND RESOLVED TO THE NEAREST  0.2C
= ESTIMATED UNCERTAINTIES IN THE ABOVE CORRECTIONS DO NOT EXCEED 1.0C
FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE NBS (NIST) MONOGRAPH 150, LIQUID-IN-GLASS THERMOMETRY
—3 All temperstures in this report are based on the International Practical Temperature Scale of 1968
EWJ
THIS THERMOMETER WAS TESTED IN A CLOSED TOP, ELECTRICALLY HEATED, LIQUID BATH AT AN IMMERSION OF T6MM
- THE TEMPERATURE OF THE ROOM WAS APPROXIMATELY 25 DEGREES ¢ (77 DEG F). [F THE THERMOMETER IS USED UNDER CONDITIONS
g WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE
TEST, APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD RESULT.
~ SERIAL AND TEST NUMBERS OF NATIONAL INSTITUTE OF STANDARDS CERTIFIED
. INSTRUMENTS REFERENCED IN CERTIFICATION OF THE INSTRUMENT LISTED ABOVE:

7T69543,217368 788600,219606 769543,217368

CALIBRATION TECHNICIAN: FRANK BURGHARDT  Q.A.MANAGER: J. KELLY

KESSLER INSTRUMENTS, INC.

J. deff Kelly TEST NUMBER 91 1947

Qual ity Assunénce Manager DATE COMPLETED:08-08-1991
JK/ak : i

S
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COMMON TYPES OF THERMOMETERS AND FACTORS AFFECTING THEIR USE

ed with sczles calibrated to indicate their true temperature when the

TOTAL IMMERSION thermometers are design
the temperature being read is exposed to the temperature being

bulb and the mercury column to just below
measured.

PARTIAL IMMERSION thermometers are designed with scales ca
thermometers are immersed to specified depths. The portion that should be imm
each thermometer.

DETERMINATION OF EMERGENT STEM CORRECTIONS FOR TOTAL IMMERSION THERMOMETERS

When total immersion thermometers are used in a condition other than outlined above, a stem correction should be
applied to the reading to obtain the true temperature. This difference between the reading for total versus partialimmer-
sion of the mercury column is known as the stem correction and may be computed for any given temperaiure andimmer- -

sion as follows:

1. Note the number of degrees of the co
alongside the mainthermometer an seco

librated to indicate the true temperature when the
ersed is indicated on the back of

lumn above the liquid surface (N) 2. Note thermometer reading (T) 3. Suspend
ndary thermometer. Place this thermometer adjacent to the main thermometer
so that the bulb of the second thermometer is centered halfway betwen the surface of the liquid and the temperature
indicated on the mzin thermometer. The temperature indicated on the second thermometer will be the average tempera-
ture of the emergent mercury column (8T) 4. Find the stem correction from the following formula:

Stem correction =(0.00016 x N) x (T-ST} for Centigrade temperatures
OR =(0.00008 x N) x {T-ST) for Fahrenheit temperatures Example: a thermometer graduated

80/100C, immersed to the 80 degree mark, temperature of emergent column 60C, reading on

thermometer 90C. then N=10, T=90. 8T=60.
=(0.00016 x 10) x(90-60) = +0.048 Rounding this to an observable correction of +0.05, the true

temperature of the liquid being measured is 90 + 0.05, or 90.05C

GENERAL CONSIDERATIONS FOR MAKING AN ACCURATE READING

The error due to paraliex may be eliminated by taking care that the reflection of the scale can be seen in the mercury
thread. and by adjusting the line of sight so that the graduation of the scale nearest the meniscus exactly hides its own
image: the line of sight will then be normal to the stem at that point. In reading thermometers, account must be taken of
the factthat the lines are of appreciable width. The best practice isto considerthe position of the lines as defined by their

middie parts
PERFORMING A CALIERATION AT THE ICE POINT (O DEGREES C or 32 DEGREES F)

e from relatively pure water. Discard any cloudy or unsound portions, Rinse the
ice with distilled water and shave or crush into small pieces, avoiding direct contact with the hands or any chemicaily
unclean objects. Fill 2 Dewar or other insulated vessel with the crushed ice and add sufficient distilled and preferably
precooted water toform a sfush, but not enough tofloat the ice. Insert the thermometer, packingthe ice gently aboutthe
stem, to a depth sufficient to cover the 0C (32F) graduation. As the ice melts, drain off some of the water and add more
crushed ice. .

Raise the thermometer a few millimeters after at least 3 minutes have elapsed. tap the stem gently and observe the
reading. Successive readings taken at least one minute apart should agree within one tenth of one graduation,

Stem correction

Selectclear pieces of ice, preferably mad

APPLYING THE CORRECTION AT ICE POINT

Record the readings and compare with previous readings. If the readings are found to be higher or lowerthan the reading
corresponding to a previous calibration, readings at all other temperatures will be correspondingly increased or

decreased
Reproduced in part from ASTM E77-84
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3925 Placita de la Escarpa

KL_'E o Sttt
Tucson, AZ 85715 -

1744 Mullovmey Lane
Billings, MT 59101

Date: l/él/fa’l

Ambient Temperature: @8 oy

Thermocouple No.: 'r/a TEADOUT

Barometric Pressure: 0. 18 "Hg

Reference: Mercury-in-glass :Mﬂﬂ

Other:_Om#4d Ax 300 :
e o,glm"f OALI1Be e

%{:@ 2-ro aHEEK
Reference Thermocouple
Rgm é{iféii?:) iﬁiﬁ’;’%ﬁ;ﬁi, 52532%2352‘? pisarence,®
e WAEE | Heo 23 33,3 -, 06
mT e | HeO L8 6.8 —od
e e | HeO 51l Q1.4 — 006
As0 Omesh &0 250, | —.0 |
260 { 2eo 300.3 — ot
oo f Heo 2444 4,0l
500 =0 | 444.3 4,08
Nee) {00 (6. | —. 0
06 JoO 700.0 600
200 %6, Aco,) -0
Qo ) 900 8- —-0 |
loets J000 10003 vy
1500 1500 1900, 8. —0 !
I4oo |do0 14e0., | ~.0 |
[705)9; 1Zes | 0004 —,0 !
|80 o 18cod ~.0 !
Hooo 4 Jeeo becoy | —0 !

aEvery 300¢ (500F) for each reference point
cType of Calibration system used
(Ref. temp: 9C + 273) — (Test therm. temp. ©C + 273 -
Ref. Temp. 9C + 273 x 100<1.5%

Stack Temperature Sensor Calibration Data Sheet
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TRACEABILITY DOCUMENTATION

FOR: 802 INJECTION ROTAMETER, DRY BAS METERS, AND SLINE PSYCHROMETER
THERMOMETERS IN LAB. CHECKED ABAINST FISHER SN# 91234054 (NIST)

' 4 )
DﬂTEl_léglqm\ LOCATION: KENT, WA TECHNICIAN: ?éfLéEjz%&zé;)

FISHER BN# 9123454 g02 INJECTION ROTAMETER (TR)
(NIST TRACEABLE) TR
ACTUBL €= ARJ C= F | F

s - ‘3%"-’% - GL "

DRTE: __(jg / q g\ LOCATION: KENT, WA TECHNICIAN: QQ@B&’EQJ&Q

S A A i A L

DRY BAS METER THERMOMETERS

43 1IN OUT SH IN ouT KK
~CTUAL C= ADJ C= F F F F F &
B = _Bi1 = (5.3 LS S S __a_g_ e
AZo. = gy = 134 -2 72 78 ) =
DA 0w p4g = 224 29 28 =1°. 22, -
234 = 2344 = _98.3 2L 94 ZES 4n N

pn-rg,_\_/& /@\ LOCATION: KENT, WA TECHNICIAN: ?M

SLING PSYCHROMETER

WE DB
ACTUAL ©O= ADS C= §F F F
JBL. = BA4_ = _LS3 — S
D3o_ 9w PAG w034 a3 13
5s w hsdd = 704 28 e
22 5 2w 2249 m 98,3 an Th
C=DEGREES CENTIGRADE _FHDEEREES FRARENHEIT
CONVERBIONS: F=(Cxl.8)+32 C=({F~32)/1.8

ADJUSTED TEMPERATURES ARE DERIVED FROM AN ELEVEN POINT CALIBRATION OF
FIBHER SN# 91232454 BY KESSLER INC. SEE ENCLOSED LETTER DATED 4/4/91




KESSLER INSTRUMENTS, INC. -

CALIBRATION  SERVICES

HYDROMETERS

q THERMOMETERS sty M e o ’

' ' PLANT ADDRES |
_ MAILING ADDRESS. . TESTING ~EQUIPMENT .
qu POST QOFFICE BOX 840 ) v?::';'l?;;: 1'::2?;:55
¥ ' |

WESTBURY. NEW YORK 11580 ‘ )
516-334-4083 : NEW YO_HK 1188
FAX 516-334-2689 '

- CERTIFICATE OF CALIBRATION
’M? This is to certify that the instrument listed below has been certified in our calibratior laboratory using the
l most sensitive constant temperature eguipment available. This catibrstion has been perfarmed against Naticnal
Institute for Standards and Technology (formerly NES) certified master instrumenis in accordance with the
—- procedures outlined by ASTM E77-89 and NBS (NIST) Monograph 150, ' '
J TESTED FOR: FISHER
’—}' THERMOMETER CAT#15041B 15041B RANGE: -1/101C DIVISIONS: .1 TIMMERSION: TOTAL
o INSTRUMENT SERIAL NUMBER 91234564 DATE CERTIFIED: 04-04-1991
f,,_T MARKED: FISHER
L ' POINT(S) TESTED READING. GF THIS INSTRUMENT CORRECTION
"7 0.00¢ 0.00C 0.00C
O 10.00¢C 10.00C 0.00C
W 20.00C 20.05C -0.05C
/\) 3o.00C 29.98C . © 0.02¢
M _ 46.00¢ 40.00C 0.00C
i 50.00C 50.00C 0.00C
60.00C 60.00C 0.00c
70.00C 70.03C -0.03C
r-} 80.00C 80.01C -0.01¢C
Lk $0.00C 90.00C 0.00C
100.c0C 99.98C g.02C

ESTIMATED UNCERTAINTIES IN THE ABOVE CORRECTIONS DO NOT EXCEED 0.03C
FCR A-DISCUSSTON OF ACCURACIES ATTAIMABLE WITH SUCH TRHERMOMETERS SEE NBS (NIST) MONOGRAPH 150, LIQUID-1N-GLASS THERMOMETR®

-

ALl temperatures in this report are based on the International Practical Temperature Scale of 1958

a
l;i SERIAL AND TEST NUMBERS OF NATIONAL INSTITUTE OF STAKDARDS CERTIFIED
— INSTRUMENTS REFERENCED [N CERTIFICATION OF THE INSTRUMENT LISTED ABOVE:
] .
irj - 769543, 217368 P14452, 176240 P14452, 176240 M44165,176240 M44165,176240 = 791544,220391
~ | CALIBRATION TECHMICIAN: FRANK BURGHARDT  Q.A.MANAGER: J. KELLY
5 |

TEST RUMBER 91 843
DATE COMPLETED:04-04~-1991

p
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'VANEOMETER CALIBRATION

EEMC uses a Dwyer Model #480 Vaneometer to measure test chamber
air veloecity. The manufacturer's specifications for accuracy are
+5.0% to 100 FPM and +10% from 100 FPM to top of scale. EEMC
insures that the instrument is level and clean prior to taking each
reading. According to EPA personnel (Westlin, RTP) no further
calibration of the instrument is necessary.

DRAFT GAUGE CALIBRATION

EEMC uses a Dwyer Model 115-AV 0 - 0.25" inclined water
manometer (readi- bility resolutiom +0.001" of water) to measure the
gtatic pressure in the stack. Once leveled and zeroed as per the
manufacturer's written operating instructions, the Dwyer 0 - 0.25" _
manometer is a primary standard and needs no additional calibration.’

The manometer is leveled and zeroed at the start of each test
checked as necessary during the run to verify that the settings

ain at the end of each test rumn. The results
et #16 in each

run,

have not changed and 2ag
of each check are recorded on Woodstove Data She

individual test run.

BAROMETER CALIBRATION

EEMC uses a Princo Model 469 NOVA Mercury Barometer to measure
Barometric Pressure at the Kent, WA Lab. When installed and
maintained as per the manufacturer's written operating instructionms,

"the Princo Model 469 NOVA Mercury Barometer is a primary standard

and needs no additiomal calibration.

MOISTURE METER CALIBRATION

The Delmhorst Model RC-1C, SN 16152 Moisture Meter 1is
calibrated each time the meter is turned on using the two (2)
calibration settings (Zero and Span). The potentiometers for each
calibration point (X = Zero, Y = Span) are adjusted until the meter
is correctly calibrated. Then the operation of the meter is checked
in the normal operating range used during testing (11 - 25%) with a
Delmhorst Model MCS-1 Moisture Content Standard at 12.0% and 22%.

EEMC also has a second Moisture Meter - Delmhorst Model G-30 SN
2477 - to use as a backup and as means of checking the readings on

the Model RC-1C..
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Posat Test
Meter Box Audits
Woodstove Data Sheet #32

Unit: #HAURD /A

Date:. 5 //9 /9L
Technician: <=

W8T9-Form2,Revl2/88

METER BOX CALIBRATION AUDIT .

Test Data

Run # 1

A

5 8 9 10

p 3 6 7
Avg . A H .|4] ST 48 o 8o A0d 7]

Max Vac J.O B0

Do Ho 15 1A LS

Avg. Test Series A\ H: /l78 in HpO. Test-Series_Max Vaczcglj in Hg

Audit Dry Gas Meter: }</W<T

Correction (Y) Factor: Kis/CD

Test Dry Gas Meter: j1 ;S

BP:

Vac:

Final Vol
Initial Vol

Audit Meter:

Vol (Vw,ft3) 523

Audit Meter: Initial
Temp (OF){(Tw) Mid

Final

Avg (°F/°4)
Initial

Mid

Final

Avg

Final Vol
Initial Vol

Dry Gas Meter:

Vol (Vg,ftd)

Dry Gas Meter

Correction (Y) Factor: Ziﬁéﬁé

Audit Data
Audit #1 Audit #2 Audit #3
A09.98 990 96
.0 DO O

_OS0MR8 - 06554RY 060,747

ods.000 o5 HRB 0SS.465

f?kﬂff] f;dkﬁg

gy 20

SH32
g 7 %
7 '
i

18 gl |
05/5%% _R/KR3G & ISy
178 178 178
/’?9 rfna 1?%8
178 ‘128 ' ’;ZQ
A8 A28 178
849,000 _qod.coco  _909.c00
894000 _B99.000  _G04.000
S.L00 <.0cO

Initial
Temp (OF):Inlet Mid

Final

‘Avg (9F/%4)
Dry Gas Meter Initial
Temp (OF):0utlet Mid

Final

. Avg (9F/%a)
Avg Dry Gas
Meter Temp (Tm=-°9F/°A)

Time {(minutesg) .

g@(\ ‘ 87 Q0

i A— 4

€5 /adg 89 /54q gt /551
5 /s 89 /644 Gl /51
o815 815 A=
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Y = (Vw)(MCF)Y(BP){Tm) . Y Factor 7 Difference = Act - Exp X 100
(vd) (B8P + AH )(Tw) Exp
13.6

NOTE: MCF = Meter Correction (Y) Factor for Dry Gas Meter used as a
Transfer Standard

n 1

Y = (5 9281010 y (OB I SHYS ) = ELdUbodrg - [-077¢/
(500 d278 + 8 (5857 ) 5083/-5110

Az = ¢ 1027 . loken y 1 100 - 859 6 2

loZ i

Run 2

v - (551010 (JIG6 y( T ) - BIHBOIL- 1079
(S0 YOG4 + 198 ) 539 80 7174748

13.6
Az = (]9 - |.ORA ) x 100 = [-O964. %,
[ oCEE- -
el (SEFR Y (U010 Y (K6 /(ST ) = 87,48 = 1083
CSac) (A, +LB IS ) Foqw7ams i
Dz = ()OB33 - [oL8R ) x 100 = 4G %

) OB 5~

NOTE: The Y Factor % Difference must be < +5.0% to be acceptable
Determination of Interpolated Y Factor for
Average Certification Test Series Deltas H from
Dry Gas Meter Calibration Data:

/1078£2 Calculated Calibration Y Factor |

r’ inch H»0 Delta H =
(4) {(c) (from Calibrations)
gQ‘ inch H90 Delta H = /"O(Q'SEI Calculated Calibration Y Factor
(B) (D) (from Calibrations)
D - L. ! x 100 = 10,0
(B) (a) (E)
LOSH - LB =00 : 0O = —00188
(D) (c) (E) (F)
A -] - _OP x100 = 7800
Avg Delta H (4) (G)

00190, .x 7.800 | + /'078(9\ = //0&8&.

Interpolated Y Factor

For Avg. Test Series
Delta H

Volume Metering System Leak Check:- CLCXDCD inch H70 in one minute
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DRY BAS METER CALIBRATION

Calibrated by

Dry Gas Meter .3

y = ratio of accuracy of wet test meter to dry test meter. Tolerance = 0.01 _ )
H = Orifice pressure differential that gives 0.75 cfm of air at 70 F and 29,92 inches of mercury, in H D,

Tolerance 0O.185.

BARDNETRIC PRESSURE, Pb = 20145 in.Ha.
Setting + 20 . Hy 0 . .2 .3 .5 .75 1.0
Gas Voluse W Test teterL ™1 459G 740i9¢R, 00| G1.D17) | 998.45%-| 106051 989,944
RS itial |Qc, ] %% 67542 | QUGE 477485
s | 05,2 %&eo% SODIS B3NS 233N 504
Gas Volume Dry Test Meter| Final 94 .jed 11,800 188.500 |89:240 163, dor | 99,500 |
W ofe3 imtial | (7, 100 M.E800 (88,700 (8% o0 (9350 |
W i3 Cs—.oog,isioocgjj (5,000 |CS coc} (5000 (B .000)
- Initial | 9 9 7o 70 1o 2!
I ST Mddle | (9 10 s © 19 q/
e, B o1 |70 19 0 17! U
: wersre 155 /555N 70 530N 1915231(70 Jamo W 1 /53D 27530
A - Initial 2y 7?! 27 1949 | E
ules migdle | (] 7 28, S, 80 78, |
el | %177 79___183 T _199 1
mersse | O4//5BIN 19 [STTHIB /532 0CB] KD\ BO/DY 70/528)
& Tine, Mimtes 8%75 11935 |16.33312 s | 10407 | 4o
- i G0 (t) |
B oma | Laesd [ 1080 | Loae] | Loedd | 106!
. -] .
- 7 &ﬂ W) (14573 | Lsago | 14T | 148 | 10573
(oo + ) o, a7
o 13.6
TV erwmw
Averages:
. y=':0 6‘
An=_|
Ko =
Ho = Factor for HP-65
Pb + = fn
£8.97 - molecular weight of air




; Ldllorasea oy
DAY 605 METER CALIERATION - Dy Gas Keter KBS~

L

BARGMETRIC PRESSURE, Pb = _20,43 in.Hg.

%{:ﬁ;%ﬂ:ﬂ 'H.lﬂ- - ./, ’ } / ' 7 ’ ’ }

Gas Volume Wt Test eterl 1110050 | /15430 10l [95.788 | 190808
—] WS mitial ) §S000 11053 175430 |IBnbib 185750
wis | ST05g | 5301 | 5086 | S IS oo
Bas Voluse Dry Test Meter| Final |20, 90p |S07000 538200 | 58379300 | 549,300
7 vi #3 (mitial j=y, doo 54,900 (557000 1530300 1532300

W il 5,000 | 8300 |S-loo 5000 5000
”% = Initial | O 29 89 % - -14q|
1 E Mddle | 87 A 5 o 149 A
g oo CIRE: 84 o 14 2/
o E fverage |27 /51{7 £9 /SZ{Q £3 /€4‘? . ?a/@ 9/ /$/
- 8 v Initial |7) 23 22 1 |6% s
Jo ]y s Modle | 3] £3 A 8s g3
- e = 183 23 o o e
7 werase | 0 oy |23 /543 | 84 [SIY | 5 /el | S5 /5
-8-Tine, Minutes - agl0 RBo/co | HY o A 15 |H8- s
»} o B 0 ) |
..}:”"\j vd (pmﬁ‘: ) it 4420, o8 | ’rm74 Lold9 | Pl
| —

o v / - e

v

Pb {ta)

. 2
0317 AN Fuﬂ
=

{Ph + }(28.97)

Vo 13.6
Ko = =

nal I+ 40{ H
8
. |
”‘“‘} Rveraggs:
} o y= * 1 /wsq

A=

Ko = Factor for HP-6S

™
] A
13.6

B L atin o sseraeight oF ¢ test mater to dry test meter. Tolerance = 0,08

Lol = ratlo of acouracy o “test er 1o ES er. Telera = .

S A : lH = Drifigelgres:ym differential that givrgs 0.75 cfw of air at 70 F and 29.92 inches of wercury, in H 0.
./ Tolerance 0.15. :

WYERA- 1,210




3

Lalibraten oy

0317 (A
b (ta)

EME] 2
W S

DRY GAS METER CALIBRATION Keter ﬁ?-—:___
BARCMETRIC PRESSURE, Pb = 2003 in.Hg.
frifice o ' ,
Setting , in. Hy O r - , & . - > Q- /B
Gas Volume et Test meterl L 95495 (9018, W63 | BHATH Vol
g mitil Y100ap0 | 196495~ 10lde 9371 |6 1LY
Wit 1 S95 | 5981 15,095 |s ol | £099
Bas Voluse Iry Test Meter| Fimal |50/ /00 1859,000 |5590,00 |568.600 | S67.4c0
W # itial |62/ doo |549U00 1550600 |5 0600 | 5889.600
Wi #3| So00 | Sao |S000 |Seoo | 5.000
o Initial |G 1) Qo 90 0- - |40
1 T Middle |Q{ q| 20 91 do
S m 4o 196 |90 fo |70
: mverage (9] /5371 |90 /550 |90 /%0 | 90/550 | P0/550
d oy mitial | £ 86 & 18 2]
B o Middle |2, 26 25 56 &5
E o Ed 100, o o 2L EAs—
tverate |20, /ozit, | Q6 /HL | 86 /5l | 8¢ /L | 86 /AL
- Time, Minutes Lo | Blico [(Polis | Holse | dozsce
- {Va) (PB) {tm) _
o B L3 | LT loil] | lo1g3 | Lond
- Nz e v v’

H
(Pb + == ) {2B,97)
13.6

o+ 40 { K

A =

Ko =

Ko = Factor for HP-65

H
Fb+A =

. N
.97 - molecular weight of ajr

y= ratm of accuracy of wet test meter {o dry test seter. Tolerance =  0.01
= Opifice pressure differential that pives 0.75 cfm of air at 70 F and 29.92 inches of wercury, in H O,

: Tolerame 0. 15.




(G B S

£

e

o]

L

-

ii_,;'"_).

o

DRY 6AS METER CALIBRATION - Dry 6as Neter T Bor__
BARGAETRIC PRESSURE, Pb = 20402 inHa -
e 32 12 1.3 1.3 |.3
Gas Votune g Test heter| o DO0056- 109739 U3Ddsp 1937349 9. 4LD.
s {mitial 1,700 wnosd. 1992124 [assso 939,344
w it 15,350 | 50977 s.l) |S.094 |5.)) 3%
Bas Voluse Dry Test Keter| Final  K0G0p [5MGoo 590000 507400 639,900
v 3 itial 15,7706 (WA |5T.900 |580900 K290
W 3 S.500 | 5000 | 5000 | Keooo |S.000
= mitial | go = 38 Ag - &G
1 B Middle | O g8 8- 88 88
E T B | 90 =4 &8 ~9 &
: Werae | 04 [2{4 | £8 J3B 88 /5115 28 /548 | 89 /A
B ey Initial o &5 23 83 &
v & Middle |of, 93 a4 84 24
E e End G o2 CJ3 24 2 3 ,
merage |0, /540 | £ /a4 [E3 /S |2 JedY | 84 /5]
£-Time, Minutes 1720 AL 16730 | HO /Q HST
- W) (Ph) {tm) _
TSI 104 | Loodd-|loie] {lolie |10185
/ v~ rd v v
0317 AN [ (twiD '
fb (tu) H
o P+ 2.7
“*FX arwm w
Averages:
y=_10127
Al =
Ho =

Ke = Factor for HP-65

AH

Pb + = fn

-4.97 - molecular weight of air

y = ratio of accuracy of wet test meter to dry

test meter. Tolerance = 0.0

H = Orifice pressure differential that nives 0,75 ofn of air at 70 F and 29.92 inches of nercury, inHO

Tolerance - 0. 15.
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DRY GAS METER CALIBRATION © - Dry s Meter _REPaR___

BARDETRIC PRESSURE, b = 2008 infe. . .

™ Sekting , 0% . -u&‘u_. . - L/ , 4{ Y ) c/

- 00 AR P80 51849 e
twad [ 5.083 [Sded S ol |5 112 <103
- Bas Voluse D;y Test Meter| Final  |500.G00  Bod. Qo0 1667.900 |(1b.Goo Q ) 7500
W itial |9 Joo  |&¥).900 |6atdoo |661900 |biL%co
W ft3 | s p00 000 | KO0 | Foow | §.co0

s o Iitial_| 39 g N 99- -1 9l
» T TEST Middle | 90 qi Q4. z | 9|

E METER =
~ X . Bd | G a4 G- 47 91
o E fverage * QO e | ai g5 qr} /553— @KS@ 7 /63 |
S i mitisl |22 | £d RN ED 29
5 K g Mddle | 23 e 3_, £s =4

£ | Bd | Qef S cu o 95—
S I mere | £3 /6213 | o4 Jori]_| G176 | e | ed Jetd
-} &-Tice, Minutes 1Y:50 (4,20 | 1440 | 1440 | 440
F-} _ W B (k) .
A - lod] | oo | loddl | ookd | Jaat)

VY A N e

Pbctw)  ww J

H

= {Pb + —— )(28.97)
. W 13.6
L Ko = ==

2l tm+ 460 { W)
=) fiverages:
RN 8 . .
L y=_].00<4

| A= :

=
= Ho =
f.} Ko = Factor for HP-65
- ™~ = Py

13.6 —
— 28,97 - molecular weight of air

! y = ratio of accuracy of wet tesi meter to dry test meter. Tolerance = 0,01 . i
oy H = Orifice pressure differential that gives 0.75 cfm of air at 70 F and 29,92 inches of wercury, in H 0.

./ Toleramce 0,15, _

L)




DRY GAS METER CALIGRATION -

AUIEREY LUF

Dry Gas Meter

.ﬁ" —

BARMETRIC. PRESSIURE, Pb = 20v 30 in.Hg.

Ori

fice Br

<~

0317 AH)

E9)

Pb (tm)

H
{Pb + “—=— ) (28.97)

etting , O, in a0 - | 5 /5 /S | S
— - Firal .307) WB.GLlo Y8305 aa e | | B938
RS T S B doo .37 0R60 Peaais [ Esee]
Wit 15 07 | 55203 |E o8 1S iee | &1/
Bas Volume Dry Test Meter| Final  |/,1)3 0|5~ (ﬁp&o"l& (633,81 B~ (53&2[9— (ﬂﬁﬂlﬁ_
w &3 Initial bi8 000 _AZolH. 12 933521& (9386‘{9_
uw i3 | 5,012 | SHon | S.000 | s.000 | sooo
e Initial |Gy | g7 £ £7- -1£7
I TEST Mddle | £9 £ E7 7 &7
’ o B |2 £ £7. g7) £7)
; wverage - | £4 504 97/51:7 £) /7 | 875547 87 /547
Al Initial |9 e 8d T2y E4
oooBy Midle |RS4” e 24 g5 ey
Bl Bd |85 gef e 2d g4
e |05 feic | 22 Jeile | 4] i | o Tl | 24 /0
-Tize, Minutes 13530 jHeo 113.85" | 13:70 | (330
_ W i) tw)
W (Fh%) () Lo [lo4B IIOMQ\ 1O 4y | pots<l
/ v v 4 4

13.5

Cim+ 40 { H

&t 97 - woiecular weight of air

Y=

= ratio of accuracy of wet test zeter to

dry test meter. Tolerance =

H = Orifice pressure differential that pives 0.75 cfn of air at 70 F ancl 29 92 inches of mercury, in H Q.
.- Toleranee C.13.




DRY GAS METER CRLIBRATION

- Dry Gas Meten KR Boi—

BARDMETRIC mmmz, Pb = 0,95 inHn.

’ Tolerance 0,15,

qﬁﬂ:, i -H&.ﬂ_ = As 75 175 7K 78
rﬂj as Volume Wt Tesh meterl L9002 1209519, 139430 [BI4-SHO - |B19.%5 8-
Ve ﬁ:"g mitiat Yl 100 W0 1204318 ‘__?0?4430 R3O
| wmits | < o | S0lo | 5208 [ 510 [5.412
Bas Voluse Dry Test Meter| Final |48, 400 |/.59400 (6B He0 |Cb3 4400 I8 500
w f3 [ Initial V43,0000 |(iBu00 €53 400 WosBdoo b3 doo
W R3 | 5000 | Soc0 | 3000 | SLo00 |5 100
e itial | ©~) 7 27 26- - 180
T TS Male |27 | €77 b EG 12
" . B |27 | 2D 8l 2ty g5
E mersge - |07) /oy |27 /8%) Ja/s:((, E6 (L | 8L /b
g oy Initial | Q¢ on 24 28 18]
I & Mdile |£2 g4 =) 81 18|
'5 o e P g 8o ElL &l
- merane |03 Jeis | 2 /sHD- | 88 /Ay | 2l Al |21 ]
&-Tize, Mintes TEEE oo | oo |1t I'gae
_ b (0D (tm) _
W m»ﬁ: ) ttw) I,O(g%_ 6108 I/O\_Bl Lol3 | Lolod
4F ) = 7 e e
0317 AR ituﬂ
A e b (tm) [v» i
b+ 20 e
., 12.6
Ko = —
e a0 ( H
Averages:
y= ‘42“&3
A= '
e
xo=4=;=tm-. fdrHF—SS
R v
/_\ ';s ?ah:olmaé::r::;ggg :zta{‘::st ester to dry tesi meter. Tolerance = 0.01

B = Orifice pressure differential that gives 0.75 cfm of air at 70 F and 29,92 inches of mereury, in H 0.
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M- & WASHINGTON, D.C. 20460
=
'b4( mmtc’«\o
MAR -4 1991 ——

Mr. Alben T. Myren Jr. AIR AND RADIATION

Woodstove Testing Coordinator
Energy and Environmental
Measurement Corporation

1315 S. Central Avenue, Unit C
Kent, Washington 98032

Dear Mr. Myren:

This letter is in response to your concern expressed at the
lab manager's seminar on January 8, 1991 that your rotameter
calibration technique is acceptable although it differs from the

regulatory requirement of Method 5H, Section 6.6.

The way in which your rotameter calibration differs from
theregulation is that your calibratation runs are less than five
minutes whereas the regulation requires calibration runs of at
least ten minutes. This 1s acceptable because you use a seap £film
volumetric flow meter as the standard as opposed to a conventional

volume standard such as a dry gas meter.

If vou have any further questions concerning this matter,
please contact Dwight Poffenberger at (703) 308-8696.

Sincerely,

.ﬁ/‘/’
Robe Jz‘gébens, Chief
Fede Programs Section

Stationary Source Compliance Division

ce: Mamie Miller, SSCD
Peter Westlin, EMB

Printed on Recyclad Paper
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DATE: 5/7/7 BY: 5@

2 ROTAMETER CALIBRATION

LAST CAL : _LI_Z/_"_U?__)_ BY: %

MANUFACTURER: COLE PARMER

BUBELE TUBE MAKE & ID:

BAROMETRIC PRESSURE: _

CALIBRATION AT: EEMC

P

SKC 125/250

' SN: EEMC #2

[ 1Y Hg

KENT, WASHINGTON LAB

EEMC #1

TEMPERATURE:

PAGE

oF

SPAN # | VOLUME MIN ox SEC RTMTR | VOLUME cc/min
2.8
I 95’ %'43' > [00 VOLUME
22,9? X 60 =
; ‘_ AVERAGE
35‘%( ‘
A345 EEE]
TOTAL | 975.93%0¢ 217585
AVERAGE 2 {79 cc/min
03 (s |
L 95 4&2( % %'9; SO VOLUME
e X 60 =
2%22 AVERAGE
(36327
TATA 9S4 co-
elod od. %
ToTAL | S1444- 16,553
AVERAGE (06/'36"6- co/min
.44 o
3 95~ f€57?F c9:f VOLUME
[52:3 AVERAGE X eo =
[53.4%
155,11 %
5543 195 o eon
[ 1.89 159256
TOTAL D48 850 4R .56
AVERAGE 15,250, ce/min
SETTING CC/MIN SLOPE = <9'18°FfE§XD
O O Y-INT = - 4400000
D= | 4801 r = 13980704
‘. qq6 1445”
850 659 3 ro= !
(OO J) [g,ggé ROTAMETER SETTING FOR 100 cc/min @ _"'J_{Sﬁi___
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T

Yiddl AlldlLYSADS UL VO

1 /& /98

_SE ) Lab No. _Kgat— Date
= -IM@ Source @ ‘&-&) /B A
ng'f? GAS 1 2 3 & 5 AVERAGE
TOTAL/CO @ © © Y= 0 | jook | T4l917
1 {co, O ) & X= & Ma, AlQuip HP.
0, O O O X= é[ﬁ/?/
TOTAL/CO o o (2] X= 0 | ook  T138557
2 |co, e & o =0 | N2A | Aéup+e
0, o) o o Xz O \i /oo J40
TOTAL/CO .0 44 5.0 e 4,?73 49070 S900d
3 |co, 196 | 8.6 | 18.5 |¥= 19518 196% 0, Mathoson
0 10.d | 195 | 10.d  |3=1843% 194% 6| GH/4I
| ToTAL/CO O o O {=0 213% | R34098
4 1¢o, DLy | 81D | B2 | X=8\A7 Can | neuo Ae
v o) o o 1X=0 4/97/48
TOTAL/CO @) o O (Y=o 4ol% | A |S8449
5 |co, 4o | d.o 40 |X=40%| Con | StoTT
0, o) o o X=0 [ow/gd '
TOTAL/CO o o o X =0 19.93% | X AbL L0
6 |co, O o o ¥ =0 08~ | scotTr
02 8o Bo do {=d07% 1045, /:_5_’4/
TOTAL/CO o O o X=0 5.03% | R35643
7 [co, & o o X=0 o ~louD AR |
0, 5 5 5 =5 % 6/92/8% |
TOTAL/CO & £ & k=% | 85% | Al
8 |¢0, © o o Lz 0 CO | 3coTT |
0y o | © © (Y=o /578!
TOTAL/CO 2 a 8.1 |03 229% |A 10199
9 |co, o o © |{L=z0 Co
02 o () o £ =0 -
TOTAL/CQ s | 85 8Y 1= 847% | 8491 co |Ccposdioo
10 | co, L4 | 842 Hid  [[=4143%|819637%05| Liaup MR
0, ME | G118 | 413 [W=93%s18dd Lo, W/ fa
TOTAL/CO 25 45 24 K =9471% 2.49% L0 | 16 1020
HoCo b | 63 | 63 [N ZbdVBLISITCG| riouwd Me
0, .5 G-3 .3 1= 6d?D{ LIS 05| n/p f§O
NOTES:
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WAV coz ANALYZER® '
MULTIPOINT CALIBRATION REPORT FORM

site:_EE MC KﬁAJT,M/A Date:é_bl}qa

Analyzer: Make: HOE-LBR Model:_PIR foc0 SN: 40’70_@‘? |
Calibration by: D. H(ﬁa:n‘mn ' o

cal Gas Flow: IS SCFH  Measured by: Rotameter: A __ Mass Flowﬁeter:'_

BP: 20.2b Instrument ID:_ PRIACO
Temp: Ul Instrument ID: TR
Analyzer last calibrated: j/ 3 _Iqa By: Dyumpm.@
Cylinders:
1. #1]32257 Concentration:_ 0,00 % €02 Cyl. Press.:__ 300 PSI
~ Certified by:_ Lismp Fig Date:_ |0]1]9] -
2. #2960  concentration_ [2.lp % CO2 Cyl. Press.: 900 PSI
Certified by:___MarHeson Date:_{Q/3)]al
1
3. $#R3409% concentration_2]).2 % CO2 Cyl. Press.: 100 PSI
Certified by:__ Lisuip PR Date:
4. #Aj5529 Concentration_4.0! % CO2 Cyl. Press.: QOO PSI
Certified by:__ Ligwmo BRI Date__J0/2afay
Analyzer: Calibrated Range:_©O= £25:© % output:_O-FfO0 _____
Flow: ]S SCF Measured Dy: Rotameter: X  Mass Flowmeter:_
_ Calibration Results
Point|{ Cyl. | & | Expected | Actual adj. 3 Potentiomet
3 $ |coz|metez| DvM |Meter| DVM |Meter{ Dvm | Dif.| Unadj. | 2
1 1 |po0loo.6 |.000 |00.0].000|— | — 7.73 |—
2 2 iz ls0.4 |.50d | 50.5|.505 | SoH|. S04 2.0% |20
3 3 |ana2lowg |.848 | 3LO|. OO — | — — —
¢ | 4 Jyorfwo [0 | 1601160 | — | — — -
5 1 |o.00{00.0 |.600|00.0|.000| — | — — | =
Comments: 5=z '2'3%%




N Y = MX + B

2 Slope (M) = 0. oanstatJ

= Y Intercept (B) = -
Correlation CO&fflClent (rJ =

. r2=_0. ET
) Analyzer
L Output
(volts)
~
B
= 1.0
.
_ 0.9
. .
-
P
.
| 0.7
i
. 0.6
M X ‘
] -
- 0.5
)
b - 0.3
- / |
Mf 0.1 L
8 Q,/ _
) 0 2.5 § 7.5 10 12.5 15 17.5 20 22.5 25

Span Gas Concentration
(% CO02)

EPA Span Value = +/- 2.0% of 25% CO2 = +/- .5% |
Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/-A%

| A T qbd = 20,800 2127 300 = [.4IS
") 160 = 4.000 - 401= =010 = -.249
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site:_ EEMC

EEMC

- 02 ANALYZER
MOULTIPOINT CALIBRATION REPORT FORM

KEAT, WA Date:_S)r]aa

Analyzer: Make: ‘&.lecl‘-!ue

Calibration by:

cal Gas Flow: |.§ SCfH

BP:

O Yungman

20.26

Temp:

Analyzer last calibrated: é/ 8) g3

Cylinders:

Model: 390 A

————

sN: 37400

TR

Measured by: Rotameter:_ % Mass Flowmeter:

Instrument ID:_PRIANCO
Instrument ID:

By: E} taﬂq:mm

PSI

1. #71)1322517 Concentration:_0.00 % 02 Cyl. Press.: 200
Certified by:__L! Date:_10/7/qi

2. #7900 concentration 12.4 % 02 Cyl. Press.: QOO PSI
Certified by: ESON Date:_J0/31]9]

3. #XA2212 Concentration_]9.93 % 02 Cyl. Press.: 400 pPSI
Certified by:__ LIGWO =173 _Date:_jo/aa/dy

4. #_83_5[,91 Concentration _O. % 02 Cyl. Press.: 1700 PSI

Certified by:

Analyzer: Calibrated Ran

203
L

Date__ [, la? 189

ge: O-£85.0 % Output:__ O-1-0

Flow: .5 ScCFi Measured Dy: Rotameter: X _ Mass Flowmeter:___

Calibration Results |

Point| Cyl. | & | Expected Actual Adj. % Potentiomet:

§ # 02 |Meter| DvM |Meter| DVM |Meter] DVM | Dif. Unadj. Ac

1 1 |p.00|co.0 |.000 [ 00.0].000 _— — —_

2 2 |izdliz.d |.990 | 12.2 0,499 | 124149 —_— —

3 3 |iqgsli99 |.197119.4].7%1 | —| — — | =

s | & |sos|s.0 |.200 [S.0 204 —|— — |

5 1 |e.00[00.0 |.000|00.0]-000| —| — — | —
Comments: 5= 12,630
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Y=MX +B :
Slope (M) = 0. 0391922

Y Intercept (B) = D004 1948p —
Correlation Coefficient (r) = __Q__%:

r%= 0.9

Analyzer
Output
{volts)

1.0

0.8 _ )a

0.7

0.5

0.4

0.3

0.2

0.1 . ——

0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25

Span Gas Concentration .
(% 02) |

EPA Span Value = +/- 2.0% of 25% 02 = +/- .5%
Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/-A%

7% = 19.825-10.93: ~H0S = -2.032
_ .04 = &.100 - 503: .070 = [1.392
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EEMC
CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM
site:_E£EMC KeoT , WA pate: S'I:Q;an
Analyzer: Make: HORI(BA Model: PIR So20 sN: 08005
Calibration by: D bﬁw -
cal Gas Flow: g.rS' 5cFH Measured by: Rotameter: ¥% _ Mass Flowmeter:
BP: 6.2 Instrument ID:_ PRIVCO :
Temp: 12 Instrument ID:__ T2
Analyzer last calibrated: 5 Jﬁlﬁa By:_ Q kgn‘-g‘maﬁ
Cylinders:
1. #]132257 concentration: O. % CO Cyl. Press.: 200 PSI
Certified by: Date:_'_g!-z!ﬂl
2. #ZQQD_':] Concentration 49@ % CO Cyl. Press.: qQO PSI
Certified by: N Date: gg!:_l.‘ r‘IQI |
3. $AJL82 Concentration_$.05 % CO Cyl. Press.: 00 PSI
Certified by:__L1QniO BIR Date: -
4. #RA10199 cConcentration 2.02 $ O Cyl. Press.:_ 300 PST
Certified by:_LIGUID FhR . Date_ 12)s5/4Y
Analyzer: Calibrated Range: 0-{0.0 % Output:__O-1[0
Flow: 1.5 scFH Measured by: Rotameter: X  Mass Flowmeter:
Calibration Results |
Point|{ Cyl. $ | Expected Actual Adi. % Potentiomet
# # co |Meter{ DVM |Meter| DVM [Meter| DVM | Dif. Unadj. i
L 1 |p.e0l00.0 |.000[00.0|.000] — | — 303 | —
2 | 2 |yoy|uwap |49 [49.5].495]49.6 |. 496 .32 |12
3 3 lg0sl90.5(.805{73. (.78} — | — — -~
4 4 2.02(20.7% 202 11‘75 195 | — |~ — T
5 1 |o.00l00.0 |.ood [bo.o [.ow| —| — _ =
Comnents: 5= 5 Oqo - )
I
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- (volts)

iope (1) =
Y Intercept (B)

Correlation Coce

Analyzer
Output

= 0.000
£ficient (Tr) =
. R

O |

= . (e

0.7

0.6

0.5

- 0.4

EPA Span Value = +/-

Cal Volts
7%

195

2 3 4 5 6 7 9 10

Span4 Gas Concentration
w1 (% CO)

2.0% of 10% CO = +/-'.2% ~
cal Volt Conc - Std Conc q-f/—Jgonc.Diff = +/-A%

71.9L0 - 3.05= -.190 = -2.3L0
1.950 - 2.02 ~=.070 = -3.4bS
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Analyzer: Make: HORIBA

0.

Calibration by:

KeuT, WA Dpate: < Z 1D ZQQ

EEMC

' S02 ANALYZER
MULTTPOINT CALIBRATION REPORT FORM

¥

oN

Model: PIR fooco

sn:_ 403019

cal Gas Flow:_ (.S SCF M Measured by: Rotameter: X  Mass Flowmeter:__

_mJ

_—

BP: 30.20 Instrument ID:_pPriMNcd
Temp: 13 Instrument ID:__ TR
Analyzer last calibrated: 51/ ‘B! q By: O Zu:qn\an
Cylinders: .
1. #T132257 Concentration: 0.00 PPM SO2 Cyl. Press.: 300 PSI
Certified by:__ Liguio FIR Date: 10)1!4[
2. #AL 2992 cConcentration |Z232 PPM SO2 Cyl. Press.: Y50 PSI
Certified by:__ LtgQuio R Date: q.l'.'!'ITQI
3. #CC Y4717 Concentration_2}27 PPM SO2 Cyl. Press.: 1000 PSI
Certified by:__Liguo MR Date:_§/iaad
4. #AHL Concentration b2l ___PPM SO2 Cyl. Press.: 1500 PSI
Certified by: L Date_ I 1
Analyzer: Calibrated Range: O-BS0O _PPM OQutput: __O— -0
Flow:_ 1,5 <CFH Measured by: Rotameter:_ X Mass Flowmeter:__
Calibration Results
Point| Cyl. |PPM| Expected Actual Adj. % Potentiomet
# # soz |Meter| pvM |Meter{ DVM |Meter{ DVM | Dif.| Unadj. ).}
L 1 |es0l0o.6 |.000 {001 [.001 |006.0}.000 444 14.
2 2 |r3z|uq.3 |.ya3 [49.9 [ 499 [49.3].493 3.53 |3
3 3 lur1|es.1 |.e81 | 351 .951 | —| — — |
4 4 |b2o|zs0 | 250 M. T|. 24T | — | — _ | -
5 1 |oo.n]00.0 |.000 [{00O|.000| | — —_— | =
Comments: .5._._' 1251. 473




_—

(3

L

L3

Lo d

]

¥Y=MX + B _ ,
Slope (M) = 0.0004001,
Y Intercept (B) = __~0.0013LTY
Correlation Coefficient (r) = Z}EHQ%S%’:‘

rz = _ 0©.9999797

Analyzer
Output
(volts)

1.0

0.7

0.6

6.5

0.3

0.2

!

a 250 500 750 1000 1250 1500 1750 2000 2250 2500

Span’Gas Concentration
- 't (PPM S02)

EPA Span Value = +/- 2.0% of 2500 PPM SO2 = +/- 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = +/- Conc Diff = +/-A%

881 = 2U2,.L37- 2127 "33 = 01T
) 2y LiT.249 - b2z ~9.751 = ~1.398
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EEMG

ENEHGY AND ENVIRUNMENTAL

MEASUREMENT
CORPORATION

-ANALYSIS OF CALIBRATION GAS MIXTURES

TEST DATE 4/79/92- SOURCE TESTED 72 /b

REFERENCE METHOD USED __ /7 thsct

LOCATION 42,7 (/4

SPECIES 5_&9

SAMPLE #1_ /3,7 PPM
SAMPLE #2_ /230 PPM
SAMPLE #3__/g/¢ PPM

AVERACE _ /2.9 PPM

SPECIES Sde
SEMPLE #1__ £°8f PPM
SIMPLE #2 PEM
SIMPLE £3 PFM

AVERAGE __ .In@2 PPM

SPECIES __ SJd4
SAMPLE #i___ £ =27 PPM
SAMPLE #Z_ﬂ_é‘;_PPM
SAMPLE #3____ 4 » 7 PPM
f"“) AVERAGE ___z-Z PFM

SPECIES _ S9% BRATION GAS M

SAMPLE #1__ .2/ %J PPM
SAMPLE #2___2-97 PPM
SAMPLE #3___2/79 PPM
AVERAGE __ 2/ Z7Z PPM

SPECIES oYz ON M
SAMPLE #1____ 225 PrM
SAMPLE #2_____£29 PFM
SIMPLE 33____T~% PPM
AVERAGE ____572. PPM

Data Taken By /Zéd

CALIBRATION GAS MIXTURE

IBRATION GAS

CALTBRATION GAS MIXTURE

GIVEN VENDOR TANK VALUE
AL RF7Z

/222 e

T VYENDOR TANK
L VYT 7L

Landial o)
o 7“,;4-'-/?:'--—'

GIVEN VENDOR T VALUE

AAL SFTE

GIVEN VENDOR TANK VALUE

ares

o Jsafyd")ru—_ .
GIVEN VENDOR TARNK VALUE
eI g7/88

{/ 0’(" "4’:7);- ~—

Triplicate analyses of the gas mixtures shall be performed within two weel

prior to use of gas, using ref. methods
90%). Each test must be within 20% of the 3 test mean.

Lo extractive systems only.

6 or 7.

Analyze each mixture(5(
This form applic




- \ES=D) - | )

: S02 TENK CATLCULATIONS
Date ‘//«25'/7L_ Tank ID _ AL A5 T2

Test & 1 ' ' i OHER e
s VYolume - Standard Conditions ”

Vm (std) = VmKY[Pb+(AH/13.6)1/Tm
Vmistd) = ( /- %% cf)17.65(__Lo/ mefI(_FL7 + .42713.6)

y (535 A)

= //‘?lft? dsct
Concentration S02 - ppm v/v : m
Normality (N) = 2. 20072 ml Bat++ = __ T Zc)
pem v/v dry = (ml Bat+)(32)(N}(13.29 X 10[-61)(10[6])

Vm(std) _
ppm v/v dry = | ¥79 1(32)( . 20FF )(13.29 X 10[-61)(10(67)
. ( [A57 ) |
. 7

Test ¥ 2 .
Gas Volume - Drv gtandard Conditions

Vm (std) = VmKY[Pb+{OH/13.6)1/Tm
Vmistd) = (/52 c£317.65(__L-0/ mcf)(_F0./6 + -92713.6)

(=¥ BA)
= /.4/9 __ dscf
Concentration 802 - pom v/v dry
Normality (N) = _ -22%7 ml Ba++ = Vo)
ppm v/v dry = (ml Ba++)(32)(N)(13.29 X 10{-61)(10(67)
Vm(std)
prm v/v dry = | /4D Y(32)( -097F )(13.29 X 10[-613(10(67)
(- s T/ ) .
= [ 2D '
Test ¥ 3

Gas Volume - Drv Standard Conditions
Vm {std) = VmKY[PbHL‘»H/lB .6}1/Tm

Vmistd) = ( /.52 cf)17.65( 70/ mcE) F0.76 +924/13.6)
' ( =49 R)

= r < /_? dscf

Concentration 502 - m v/ -
Normality (N} = . .229% ml Ba++ = =&
ppm v/v dry = [(m} Bat++){32)Y(N)(313.29 X 10f-6 10161}

Vm(std)

ppm v/v dry = ( ‘/jg ()(32)( L0297 1(13.29 X 10[-61)(20f61)
L 53 )
/2/9

1)
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| El ALPHAGAZ

DIVISION OF LIQUID AR CORPORATION

24-Sep-91 P.0. NO.: 15426
PACIFIC RIM OXYGEN TUKWILA, WA

CERTIFICATION OF CYLINDER # AL-—28%92

COMPONENT : | MEAN CONCENTRATION:
Sul fur Dioxide 1232 +/— 19 ppm
NITROGEN _ BALANCE
Cylinder pressure: 2000 psi

Expiration date: 26—-Mar—93

This mixture was prepared and analyzed following EPA Revised
Traceability Protocol No.!, Section 3.0.4, per Procedure Gl.

The concentration of the Sulfur Dioxide was determined by direct
comparison with NBS SRM 1&&2a, Sample No.:93-9-D, S/N FF-28200,

1013 +/— 10 ppm Sulfur Dioxide in Nitrogen, dated March 19, 1791.
The analysis was performed on a Tracor Atlas B25R-D Hydrogen Sulfide
Gas Analyzer, and a BS&6 Total Sulfur Hydrogenator, Serial #3725, with
furnace 001419, s/n 7007115 operated at @1265 deg C. The '
last multipoint range calibration was done on August 14, 1991.

Y/

Authorized signature

2445 South Street » P.O. Box 5548 » Long Beach, CA 90805 » Phone (213) 492-5300  Fax (213) 492-5349
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| ALPHAGAZ

DIVISION OF LIQUHD AIR CORPORATION

EPA PROTOCOL NO.1 DATA SHEET
NBS SRM 1642a

DATE
UNITS
FF-28200
ZERD
AL--2892

tTRIAD #1
109/17/921
i VDC X10
: 7.450
H 0.000
H 7.120

FF-28200
{TRIAD #2
0/17/21
} VDC X10
: 7 .4860
: 0.000
: ?.120

EPA PROTOCOL NO.1 WORK SHEET
NBS SRM 1662a

DATE
UNITS
FF—2B200
ZERO
AL—~28%92
ASS5AYS::

' TRIAD #1
109/17/921
ivVDC X10
: 7.430
: 0.000
: ?2.120
v 1240.08
iVALID

TRIADS 1,

ZERO
MIXd

LINEARITY
TOLERANCE SGRT 5UM

FF—-28200
' TRIAD #2
109/17/91
1WDC X10
! 7.8460
! 0.000
! 9,120
! 1238.41
!VALID
2,3 MEAN:

VARIABILITY VDL X10

: 0.0005
H 0.00035
: 0.0100

COMPONENT : SULFUR DIOXIDE

93-9-D

'TRIAD #3.

i09/17/%21
{ vDC X10
: 7.470
: 0.000
: 7.140

1013
TRIAD #4
102/24/9)
i VDC X10
i 8.000
] 0.000
: ?.590

COMPONENT : SULFUR DIBXIDE

?3—9-D
{TRIAD #3
109/17/91
vDC X1tio
: 7.470
H G.000
H 7.140
V1239.47
‘VALID
1239.3

PPM x PPM

0.87224
0.8724
348.94

: i

1013
{TRIAD #4
109/24/91
iVDC- X10
: 8.000
: 0.000
: F.3590
1 1214.33
IVALID

TRIADS 4,5,4 MEAN:

CONCENTRATION IN ppm:

Ppm

304-1317
+/—= 10 ppm 502 in N2
'!TRIAD #5 ITRIAD #&
109/24/21 109/24/21
i VDC X10 | VRC X10
i 7.930 | 7 .9200
H 0.000 | 0.000
: ?.8630 | 2.620

304—-1317
+/— 10 ppm 502 in N2
{TRIAD #35 TRIAD #&
109/24/91 109/24/21
VDL X10 1vVDC X10
: 7.930 | 7.900
H 0.000 0.000
: 2.5630 9.4620
V1227.07 1 1233.95
IVALLID IVALID

1225.0
1232

2445 South Street s P.O. Box 5548 » Long Beach, CA 90805 » Phone (213) 492-5300 « Fax (213) 492-5349

e mm B4 AN me ma

- mA AN Y mw mw em mw
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SO2 TANK CAT.CULATTONS
Date /205 Tank ID 2L g4 274

Test # 1 ' TR Ty g
Gas Volume = Dr* Standard Conditions
Vm (std) = VmKY[Pb+{QAH/13.6}1/Tm

Vm(std) = (__ 452 cfI17.65(_L0/ mef)(_F0.sd +.02/13.6)

r"? = /»53{ dscf
Concentration S02 - ppm v/v drv - 4 _ 0
1 Normality (N) = 2079 ml Ba++ = 7
"
] ppm v/v dry = {(ml Ba++)(32)(N)(33.29 X 10{-61)(10[61) -
e Vm(std)
pem v/v dry = (769 103231 ,44%7 )(13.29 X 10(-61)(10(61)
. .~ ( [ 53 ) '
= ‘Laff./
Test # 2 -
Gas Volume - Standard Conditions
- Vm (std) = VmKY[Pb+{(0H/13.6)1/Tm
J Vm(std) = ( /. €2 _ef)17.65(__7 mef) 30./% ;fz—/la.s)
f ( Exy a)
_/\) = /‘{.2? dscf
' _ once; tion S02 - ppm v/V
- Normality (N) = . -¢0%9 ml Ba++ = 24
3 ppm v/v dry = {(ml Ba++)(32)(N)(13.29 X 10[-61)(10(6])
Vm{std)
..,., ppm v/v dry = ( 7&4/ )(32)( . 2087 1(13.29 X 10[-61)(10[6])
g = £.5249 )
_ = __2/0% :
Test # 3 -
¥ Gas Volume - Drv Standard Conditions
Vm (std) = VmKY[Pb+(O8H/13.6)1/Tm
| Vmistd) = (  2.5¥ c£117.65(__ 110/ meEy( _30./6 + -92/13 g)
{ «2¥¢ 1)
» Concentration S02 - ppm v/v dry
Normality (N) = . O0% P ml Ba++ = 77
=M ppm v/v dry = (ml Ba++)(32)(N){(313.29 X 10 ! 6])(3101617)
J _ : Vmi{std)
— ppm v/v dry = (7€ 1(32)¢_.00%%  1(13.29 X 10[-61)(10[61)
;. ( L. 557 }
50 - 209
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. - S e ST
A SFECIALTY GASES DIVISION
‘F-} 3 LIQUID AIR CORPORATION

Telephone (409) 835-3958

1/7 T 3070 West Cedar Streat, Beaumont, Texas 77704
L ~ ANALYSIS CERTIFICATION

| '

]

™ CANDIDATE GAaS STANDARD

o SERIAL NUMBER : £C-44774

— CONCENTRATION SULFUR DIOXIDE 2127 PPM

i B&LANCE (GAS : NITROGEMN BaLANCE

s PRESSURE (PSIG) 1800 PSIG
DATE OF ASSAY/CERTIFICATION 5-13-88
CERTIFICATION EXPIRATION DATE S5-z2-87

~
|

SRM REFERENCE STANDARD

STANDARD REFERENCE MATERIAL NUMBER 1694
SRM SERIAL NUMBER 18203
SRM CONCENTRATION 3172 PPM
— :
5 ANALYZER READINGS FOR CALCULATIONS: §
—_N FIRST ANALYSIS SECOND ANALYSIS
L DATE S5-4-88 DATE S-13-88
(1) 2137 (1) 2118
(2) 2133 (2) 2122
- (3> 2127 (3> 2125
MEAN 2132 MEAN 2122 REPORTED MEAN 2127
| ANALYZER USED
o) MAKE AIR LAB
' MODEL. TC 100
SERIAL NUMBER 003
= MEASUREMENT PRINCIPLE THERMAL CONDUCTIVITY

DATE OF LAST MULTIPOINT CALIBRATION 5-5-88

— THIS NBS~TRACEABLE CERTIFICATION WAS PERFORMED ACCORDINMG TOo
L EPa PROTOCOL 1, SECTION 2.0.7, SUBSECTION 2.0.7.1 PROCEDURE
: G1: ASSAY AND CERTIFICATION OF & COMPRESSED GAS STANDARD

WITHOUT DILUTION.
CERTIFIED BY:
LABORATORY: ALPHAGAZ— BEAUMONT, TEXAS

i ANALYST: WOODROW MOCK
Sy AUTHORIZED SIGNATURE \enma o ¢ €
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: S02 TANK CAT.CULATIONS
Date %ﬁ/ﬁv Tank Ip___ AL SEE

Test # 1 | ‘ ( é=epr)
as Volume - Drv Standard Condition
Vm (std) = VmKY[Pb+(QH/13.6)]1/Tm

Vm(std) = (___ 14T c£)17.65(_L07 mefy(_F0 /% +,42 /13.6)

(_S3% A)

= /. 4FF _dascE
Concentration S02 - m_v/v ‘
Normality (N) = __.00F% ml Bat+ = _ o220
ppm v/v dry = {(ml Ba++)(32)(N}(13.29 X 10[-6])(1016])

Vm(std)
pem v/v dry = (270 1(32)( 2999 1(13.29 X 10[-61)(10[6])
. { w44 )
= L22

Test # 2 o
Gas Volume - Standard Conditions

Vm (std) = VmKY(Pb+(dH/13.6)1/Tm
(___/.£D c£)17.65(_7-9/ mcf)(_F:/2 +.02-/13.56)

Vmi{std) =
(2 _A)
= /150? dsct
oncentratio 02 - m_v/v 2 /4
Normality (N) = __.299 ml Bat+ = o2/
ppm v/v dry = (ml Ba++)(32)(N)(313.29 X 107-61)(10[67)
Vmi{std)
ppm v/v dry = [ 2/ )(32)(.9997  1(13.29 X 100-613(10[61)
(. 77508 )
= @é
Test # 3
Gas Vo a - D Standard Conditions
Vm (std) = VmKY[Pb+(Q0H/13.6)1/Tm

Vin(std) = (/4 _ c£117.65(_29/ mcE)d 3&.//+.oz/13.sa
. (__s3z R)
= __ /484 asct |

Concentration S02 - ppm v/v '
Normality (N) = __. 2997 ml Bat++ = _/Y

Vm(std)

( 02,/‘/ 1(32)( -2099 1(13.29 X 10[-61)(10[61)
A 71‘ ( /“-/Y:—# )
A

ppm v/v dry

"
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S02 ONS

Date ‘//;-f/f’k Tank ID 209 Y
Test # 1 - i 7 pogan=)

Gas Volume - Drv Standard Conditions

Vm (std) = VmKY[Pb+{0H/13.6)]1/Tm

(__/-S2 c£117.65(__ L2/  mcE)(__34. (§ + 19%713.6)
( 730 R)
= : //5’04 dscf _’é—

Concentration S02 - ppm v/v drv _ .
Normality (N) = Wi ml Ba++ = /S50 .

Vm(std)

ppm v/v dry = {ml Ba++)}{323(N)(13.29 X 10[-61)(10{6])
Vm{std)

ppm v/v dry

- 3

(750 1(32)( 0077 11313, 29 X 10(-61)(10161)
( Z-s0t ) |

Test ¥ 2

Gas Volume -~ Drv Standard Conditions

Vm (std) = VmKY[Pb+(’H/13.6)1/Tm |
Umistd) = (__/.ID  c£317.65(_¢.2/ meE)(_ .90./F +,02 713.6)

(24 AR)
= /.-_'5'&_@ dSCf :
once ation SO2 - A* A
Normality (N) = __,009 ml Ba++ = /ar_é

Vm{std)

ppm v/v doy = (/5% (32)( L0099 1113.29 X 10[-61)(10[6]1)
(. /.50& )
S0
Test & 3

Gas Volume - tandard Conditions
Vm {std) = VmKYIPb+{QH/13.6)1/Tm

Vmi{std) = {( /,5‘/ cf)17.65( /fa/ mef )} ( jd,—/f + , 02/13.6)

ppm v/v dry = ]l Ba++)(32)(N){33.29 X 10[-61})¢(10[6])

(_£32F A)
| = _ [/ 5¥O gsct _ |
Concentration 502 - ppm v/v dry
Normality (N) = _.00%% | ml Ba++ = _ s FF
ppm v/v dry = (@l Bat++)(32)(N)(13.29 X 10[-61){(10[61) i
‘ Vm(std)

« /F 1€32)¢ . 0097 1(13.29 X 10[-61)(10[61)
( 7] ) '
(/q/ -
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L ALPHAGAZ
A

DIVISION GF LIQUID AIR CORPORATION

08-Aug-%1 P.0O.#: 155901
PACIFIC RIM OXYGEN . _ TUKWILA, WA

CERTIFICATION OF CYLINDER # CC-97188

COMPONENT : : MEAN CONCENTRATION:
Sulfur Dioxide 497 +/- 19 ppm
NITROGEN ) BALANCE
Cylinder pressure: 2000 psi

Expiration date: Q7-Feb-93

This mixture was prepared and analyzed following EPA Revised
Traceability Protocol No.l, Section 3.0.4, per Procedure Gl.

The concentration of the Sulfur Dioxide was determined by direct
comparison with NIST SRM 166la, Sample No.:194-36—E, S/N FF28536,

48% +/— 5 ppm Sulfur Dioxide in Nitrogen, dated May 14, 1990.

The analysis was performed on a Tracar Atlas 82SR-D Hydrogen Sulfide
Gas Analyzer, and a B3& Total Sulfur Hydrogenator, Serial #3725, with
furnace 001419, s/n 9009115 operated at @1265 deg C. The

last multipoint range calibration was done on July 24, 1991.

Moo Ao

Authorized signature

2445 South Street ¢ P.O. Box 5548 e Long Beach, GA 90805 « Phone (213) 492-5300 » Fax (213) 492-5349
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ALPHAGAZ

DMISION OF LIQUID AIR CORPORATION

EPA PROTOCOL NO.1 DATA SHEET
NBS SRM lébla

DATE
UNITS
FF—-28336
ZERO
cCc-97188

JTRIAD #1
107719/91
vbDeo X10
8.83
0.00
2.03

¥
b
1
E
s
H
1
1

FF28336
{TRIAD &2
107/19/91
i VBC X10
} g.82
i 0.00
: Z.05

EPA PROTOCOL NO.1 DATA SHEET
NBS SRM lééla

DATE
UNITS
FF-2853&

ZERQ
CC-97188
ASSAYS:

I TRIAD #1
107/19/91
! Vb€ X10
} 8.83
: 0.00
; ?.03
I 493.99
iIVALID

FF28336
i TRIAD #2
107/19/21
{ VvBC X10
i 8.82
i Q.00
: 2.05
i 497.43

TRIADS 1,2,3 MEAN:
SULFUR DIOXIDE

VARIABILITY vpC
ZERGO : 0.0005
SRM : 0.0300
SRMd : ©0.0010
MIXd : 0.0010
LINEARITY : 0.0100
SQRT 5SUM

TOLERANCE

COMPONENT: SULFUR DIOXIDE

?4-36-E
I TRIAD #3
107/19/91
¢ VDO X10
: 8.82
i 0.00
i F.07

4835
'TRIAD #4
1 08/08/91
i VDL X10
: 8.80
; 0.00
: ?.02

+/— 5 ppm
ITRIAD #5
108/08/91
i VDL X10
8.82
0.00
?.04

1
1
1
1
1
1
]

COMPONENT : SULFUR DIOXIDE

?4-36~E 485
I TRIAD #3 TRIAD #4
107/192/91 10B/08/71
i WDC X10 | VDL X10
g 8.82 | 8.80
' 0.00 | 0.00
' ?.07 | .02
1 498.79 1 497.13
VAL ID VALID
497.3 TRIADS 4,

PPM x PPM

0.0883
318.6223

0.3540

0.3540

35.4025
: 17 ppm

+/—= 3 ppm
I TRIAD #3
108/08/91
i VDC X10
: 8.82
' 0.00
' ?.04
i 497.10
‘VALID

S,&5 MEAN:

CONCENTRATION IN ppm;

0—-&00 ppm
Sp2 in N2
I TRIAD #&

108/08/21

i VDC X110
H 8.83
H 0.00
i 7.03

0—-600 ppm
s02 in N2
1TRIAD #6
108/08/91
! VDC X10
' 8.83
' 0.00
' 7.03
Vv 493.99
IVALID
4947
497

2445 South Street » P.O. Box 5548 « Long Beach, CA 90805 » Phone (213) 492-5300 « Fax (213) 492-5349
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S02 TENK CALCULATIONS

Date J//l‘?/? Z Tank ID g/: XA (

Test & 1 : (a?gdfffh-m)
Gas Volume - Drv Standard Conditions ‘

Vm (std) = VmKY{Pb+{QAH/13.6)1/Tm

Vm(std) = (/S22 c£)17.65(__Lwn/ mef)(_J9. /6 +.02/13.6)
(__S2& R) N
= /. 525 dscf
Concentration S02 - m /v .
Normality (N) = __ .07 ml Ba++ = __ 778
pem v/v dry = (ml Ba++)(32)(N)(13.29 X 10[-67)¢(310[6])
_ Vmm{std)
ppem v/v dry = {778 )(32)( .22949 1(13.29 X 10(-61)(10[67)
= 2/4%
- Test ¥ 2 .
Gas Volume - Standard Conditions

Vm (std) = VmKY[Pb+{QAH/13.6)1/Tm

Vin(std) = (/.50 ef317.65(__ /5! mef)( 40./( + .0%/13.6)

(53¢ A
= /,#94 __ dsct
once ation S0O2 - m_ /v Y
Normality (N) = ,L00%Y ml Ba++ = 74")
ppm v/v dry = (ml Ba++)(32)(N)(313.29 X 10[-61)(30(6])
| Vm(std)
pem v/v dry = { 7{-0 )(32) (9999  1)(13.29 X 10[-61)(10[61)
(- /.59 )
= 2/90 '
Test ¥ 3

Gas Volume -~ Drv Standard Conditions
Vm (std) = VmKYI[Pb+(08H/13.6}1/Tm

Um(std) = (_ /. J2 cf)17.65(_Li0 / mef)(__ IO 1+, 0%/13.6)

( <3¢ n)
= /3579  dscE
oncentration S02 - m _v/v -
Normality (N) = __ 4059 | ml Ba++ = _ TS5
ppm v/v dry = (ml Bat+}(32)(N 3.29 X 100 - 10f617)

UVmistd) -
ppm v/v dry = (75 (323 . 4099 )(13.29 X 10[-61){10[61)
( £:5 79 )
= o2/ 74 7




ﬂ ALPHAGAZ

DIVISION OF LIQUID AR CORPORATTON-

o
S
= ‘v:::~:-’j
- DATE: March 3, 1990 'EXPIRATION DATE: September 3, i:
CUSTOMER: A L Compressed Gas P. 0. NUMBER: 202
- CERTIFICATION OF CYLINDER AL 2065, PRESSURE 1980 psig

1. These gases were analyzed and certified according to EPA protocol =

2. Thermo-Electron Model 43a Analyzer using EPA method EQSA 0486 060 w
used for the analysis. The date of the analyzer’s last audit was

™ - 12/5/1889.

3. National Institute of Standards and Technology’'s standard reference
_ material 1664a which is 2339. ppm in sulfur dioxide in cvlinder
. FF18327, which expires 12/27/91 was used as the reference.

4. Brooks flow controllers, model 5850 which was calibrated 3/5/90 was
used to dilute the sample into the range of 'the analyzer. .

] | | DATA
| 2/27/91
- Blank 0.000 0.000 0.000
SRM 1.086 1.087 1.088
ALZ063 1.033 1.028 1.028 Indicated S02 2212 ppm
M 3/9/91
- Blank g.000 0.000 0.000
SRM 1.164 1,051 1.054 :
p— : AL2063 1.093 1.094 1.091 Indicated 802 2204 ppm
Average 2208. ppm Sulfur Dioxide
Iin NITROGEN balance
| e
65&3
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VOLOmE  CAKL

ARGE HoF R~

00 A ATIOIS

A= 2875+ /035 AT y M = 2599.305

|

G = o, 125

X L€ X 228 = 7,79

H-B = 2599805 - 7.719 = J528. 086

HE9E.086 = /

L1463 x 7 =
=2 /0.341 =

728 = 43 culfr

10.8497  ITPEAL FUEL LOAD
/& = 9.3 FUEL L0RD RHNSE

% X I8 = [B. 75  FUEL AOAD LENGTH




44 Gourt ‘ T Forest Homa industrial P&k -
- pion, Ontario p L/
; ,ada LBT 501 . Orillia, Ontarlo
B . — Canada L3V 6H1 -

ol 4ONE: 418-782-B000 v
RN _ - H H'S PRODUCTS PHONE: 705-325-4155
A 416-792-8053 | AUGH'S P FAX: 706-325-8816

270X STOVE _LAB INSTRUCTIONS

?1 Air settings for the various burn categories are as follows:

_5 Maximum Burn: Primary air fully open

i Medium High: Slider set 1/4 - 1/2 inch from c103ed.
position

"] Medium Low: glider set 1/8 inch from closed

‘ position or completely closed for
: minimum burn rate poasible (below
= 1.00 kg/hr.)

During First 5 min: Medium High & Medium Low
Keep door cracked between 1/2 inch
to 1 inch. Close door at 4% minutes.
Ad just ‘door if wood does not seem to be

o

— igniting.

m Air setting fully open until 4 minutes

L 50 seconds then slowly adjusted to burn
rate setting at 5 minutes.

~7) : |

o Maximum Burn Rate: Keep door cracked between 1/2 to 1

inch. Adjust door if wood does not

- seem to be igniting. Air setting fully
open. Close door at 5 minutes.

- NOTE: =-All dimensions are taken {rom left primary opening.

~-Fan is turned off for first 30 minutes of test and
then turned on to high.
RECEIVED MAY 1 3 1992
ar~ EEMc

gy FAx ro Ef- (0
JN urs o EMR- sjs 1K) 330 Ofc.




