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Run 1 — Newly Loaded Stove

Run 2 - Newly Loaded Stove
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Model: Merrimack/Essex
Monessen Hearth Systems
P.O. Box 501

Bethel, VT 05032

WOOD HEATER DESCRIPTION
Appliance Manufacturer: Monessen Hearth Systems
Wood Stove Model: Merrimack/Essex

Type: Insert, radiant-type room heater

WOOD HEATER INFORMATION

Materials of Construction: The unit is constructed primarily of cast iron. The firebox is
lined with refractory firebrick.

Air Introduction System: Air enters the firebox through an opening located at the
front/top of the appliance above the fuel-loading door. The primary air inlet is bi-
metallically controlled. Secondary air enters the appliance through the bottom/sides and
is channeled internally to both sides of the firebox supplying four %-inch diameter tubes.

Combustion Control Mechanisms: The combustion air inlet is controlled by a handle
[ocated above the fuel-loading door to the left of the appliance.

Combustor: N/A.

Internal Baffles: A refractory baffle is mounted in the upper portion of the firebox. The
flame path is forced to the front of the firebox where it travels up through the opening
between the baffle and primary air manifold.

Other Features: Fan is standard.,

Flue Outlet: The 6-inch diameter flue outlet is located in the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific Written Instructions: See Section 3 of this report. All markings and
instruction materials were reviewed for content prior to printing.

OMNI-Test Laboratories, Inc. 1-6 of 1-35
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OMNI-Test Laboratories, Inc. Page 1 of 1

EPA Weighted Average Emissions
EPA Method 28

Decument Control Ma. P-S5F-0007 (EPA Method 25 Welghled Average Emlssions)ds, Etfective Date; 020002005

Client: Monessen Status: Final
Stove Madel: Merrimack / Essex Stove Type: Non-Catalytic Stove
Test Dates:  6/25/09 - 6/30/09
Project Number: 227-8-37-3 Weighted Average
Tracking Number: 1425 r
Signature/Date: ///%qu F.0¥-09 gg:;h )
[ i
Emission Rate Plot
£ :
5 L t ——
2 300 W4 g
E 200 -
2 1.00
-§ 0.00
.te\‘.\ 0.00 0.50 1.00 1.50 2.00 2.50 3.00
o. Burn Rate {ka/hr dry)
Run # i Run # 4
Burn Rate (dry kg/hr) 0.89 Burn Rate (dry kg/hr) 2.63
Catagory 2 Catagory 4
Overall Efficiency (%) 63% Overall Efficiency (%) 63%
Emissions {(g/hr) 6.39 Emissions (g/hr) 3.16
Cap (g/hr) 15 Cap (g/hr) 18
Weighting Factor 0.338 20.11% Weighting Factor 0.118 7.01%
Heat Qutput (BTU/hr) 10754 Heat Quiput (BTU/hr) 31780
Run # 3
Burn Rate {dry kg/hr) 0.96
Catagory 2
Overall Efficiency (%) 63%
Emissions (g/hr) 2.86
Cap (g/hr) 15
Weighting Factor 0.534 31.74%
Heat Output (BTU/hr) 11600
Run # 6
Burn Rate (dry kg/hr) 1.65
Catagory - 3
Overall Efficiency (%) 63%
Emissions {(g/ht) 2.44
Cap (g/hr) 18
Weighting Factor 0.544 32.30%
Heat Output (BTU/hr) 19938
Run # 5
Burn Rate (dry kg/hr) 1.85
Catagory 3
Overal] Efficiency (%) 63%
Emissions (g/hr) 4.9
- Cap(ghn) 18
Weighting Factor TT0I49 884% — T T 7 i -
Heat Output (BTU/r) 22355
a-2 oF4-859

Welghted Averaga
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QOMNI-Test Laboralories, inc.

Wood Heater Test Data - EPA Method 5G |

Manufacturer:
Model:
Project No.:

Tracking No.;

Run:
Test Date:

Monessen
Merrimack/Essex
227-8-37-3

1425

1

06{25/09

Burn Rate

Average Tunnel Temperature
Average Gas Velocity In Dilution Tuane) - vs
Avsrage Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

0.89 kgthr dry

98 degrees Fahrenheit
14.1 feet’second
8831.7 dscffhour

0.041 inches H20
0.10 Inchas H20
500 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Tolal Sample Valume - Vim
Average Gas Meter Temperalure
Total Sample Valume (Standard Conditions) - Vmstd

Total Particutates - mn

Particulate Concenlration {dry-standard)
Particutate Emisslon Rate

Adjusted Emlissions

81.78 cubic feet
79 degrees Fahrenheit
79.0 dsef

0.00051 gramsfdscf
4.54 gramsfhour
6.39 gramsfhour

85.15 cuble feal
79 degrees Fahrenhelt
81.1 dscf

413 mg

0.00051 grams/dscf
4.50 gramsfhour
8.34 gramsfour -

Ditference from Average 0.05 grams/hour 0.05 grams/hour
7.5% of the average emission rate 0.48

Walghted Average Emission Rate Limit 4,10 gramsiour

7.5% of the weighted average emission rate limit 0.31

78.42 cubic feet
79 degrees Fahrenheil
77.0 dscf

39.9 myg
0.00052 grams/dscf

4.58 gramshour

643 gramshour

Cortrat No. P-8SUA00T (Dual Fraint - 50 Ermission Cakulatiora) v, Efrctin &40 4T¥E00)

Resﬁlté Are Acceptable

Page 1 of 1
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OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

.Client Name: Monessca Equipment Numbers: ) i Run # I
Model: Merrimack / Essex Train #: A
Praject No.:  227-5-37-3 Date:  (6/25{09
Tracking No.: 1425
Sample Component Reagent | Filter # or Weights
Probe # Final, mg Tarc, mg  [Particulate, mg
A, Front filter catch Filter ES60 145.7 109.5 . 36.2
B. Rear fitter catch Filter E962 1138 110.0 38
C. Probe catch Probe | A 76440.7 76439.4 1.3
Total Particulate, mg : 41.3
Component Eqnations:
A, Front filter catch Final (mg) - Tarc (mg) = Particulate, mg
B. Rear filter catch TFinal {mg) - Tare {ing) = Particulate, mg -
C. Probe catch Binal {mg) - Tare {(mg) = Particulate, mg
Analyst: ///,%@_ Date. 7-/4-09
Li r A / —
4 -7 oF 4+-59
Lab 1A

Document Conlro! Ho, P-SSX-0003, Eflecliva Date; 8/F/2006

Pags 101



COMNI-Test Laboratories, Inc.

Final Laboratory Report - Method SG Dual Train

Dilution Tunnel Particulate Caleulations

Client Name: Monessen Equipment Numbers: Run #: 1
Model: Merrimack / Lssex Train #: B
Project No.:  227-8-37-3 Date:  06/25/09
Tracking No.: 1425
Sample Component Reagent | Filter # or Weights
' Probe # |. Final, mg Tare, mg 'Paﬂici.tlatc, mg
A. Tront filter catch Filter E961 146.2 109.9 36,3
B. Rear filler catch Filter | - 1963 112.4 110.4 20
C. Probe catch Probe B 84219.3 842117 L6
Total Particulate, mg : 399
Component Equations: -
A. Front filter catch Final {mg) - Tare.{mp) = Particulate, mg
B. Rear filter catch Final (mog) - Tarc (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulale, mg
Analyst: ///%A;a. Date: 7109
' T v T
A-8 oF4-59
Labi8

Rocumant Conlot Mo, P-SSX-0003, Effective Dale: B/772006

Page 1 ol 1
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OMNI-Test Laboratories, Inc. . ‘j
FUEL DATA

Client: Monessen Hearth Systems

Model: Memrimack/Essex

Project #: 227-5-37-3 Tracking #: 1425 )

Date: _ _6-25-09 Test Crew: //' oz sia) Run #: {

OMNI Equipment 1D #: MH3 _[0F '

FUEL LOAD PREPARED BY: _//, /e,

- FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
: MOISTURE CONTENT (METER — — DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Actual Reading_ /2, ©

Cal Value (2) = 22% Actual Reading___ 2Z:0
Piece Length Readings Type
1 g ft 26,3 2L . 20O ,g.g;f
2 —a_.n 209 2206 . zZno . __2XY
3 , S 231 24, 4 LS _AXYE
. 2
Length of cut pieces: inches Pre-Burn Fuel Average Moistare: 2 /1 [ ﬁ/
3706 7

Time (cleck): ©7 ;32  Room Temperature (F): 7 s Initials: /é

TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 O dxd ___¥
CALCULATED LOAD WEIGHT: ACTUALLOAD WEIGHT: B (2% 4)
r ._.__._l—?‘.x (4 X 4)
FUEL PIECE LENGTH: /5 - /%% Total
E CONT ——DRY BASIS
PIECE READINGS TYP
20,3 2hy 2707 Y X
A /95 {2:9 £1¥
rA: | - &L Z 281 ud

QNDM*-JO\UI&-UJM;—-

—_—

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __20: %% %

Time (clock): . 09’_*’ ‘5 Room Temperature (F): __¢ 9 Initials: JZ
Techniciari signature: ;//; %/ %Jrf—._ Date:__ 6-25-0%
- I T AT B
Control No. P-SFB-0007.doc, Effective date: 03/08/2008 Page 1 of
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OMNI-Test Laboratories, Ir )
Run Notes

Client: Monessen Hearth Systems

Model: Merrimack/Essex

Project #: 227-5-37-3

Tracking #: 1425

Run#: _ | ' Date: ¢&-25-0%.
Test Crew: _/. oo
OMNI! Equipment ID #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
{SETTINGS MUST BE ACCURATE AND REPRODUCABLE) -

SECONDARY: _fixes

PRIMARY:
TERTIARY: _Nowe
Fully Closen
FAN: O - Loe)
PREBURN SETTINGS AND ACTIVITIES
FAN ADD ADD
: AIR (THERMO) CHANGES .RAKE
TIME = SETTING | FUEL | FUEL COMMENT
B PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | -WT. COAL
e +est 5"’4/"’(? L B -
37 | o L Y e L S 2
} 984, | [ U RV A | L@d{@(
TEST -
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
{INDICATE VIEW ANGLE) BYPASS: N!A
FUEL LOADING Ey 28 Bee,
vo8 Veew DOOR: 27 Bee, .
PRIMARY AIR: — _3/¢ gM uuHl it
T ’ _ -
; ; Front —=
: OTHER: ——— Auls 2ot baci  Actunrel
f - — R

DESCRIBE OR SKETCH TEST SETTINGS BELOW:

{SETTINGS MUST BE ACCURATE AND REFPRODUCIBLE}) ) )
SECONDARY: _ Fix€D

PRIMARY:
Fully Closey TERTIARY: . Now€
FAN: oW - Lo Durstion
- . — = —_ - - ._a_.F.-__f:eb.{,;.__ e —

Technician signature: /{’/ %{i’?ﬂh Date: _g-25@7

Conirof No. P-SFAK-0007.doc, Effective dafe: 05/09/2008 , ' Page 1 of 1
: _ - _ 4-31 OF4-59



OMNI-Test Laboratories, I.
Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #: 227-8-37-3
Date: _é-25-07

Test Crew:_A- /%ffﬁ;d
OMNI Equipment #(s):

Tracking #: 1425
Run#: ! Booth:

Start Time: 12105 Stop Time:_z0:25

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):

Initial: J Initial: ,

Final: A/ | Final.__/# '
Calibrations: Span Gas  COy: /«J‘/pf O,: A{/# CO: 4)/# COy(DT}): M

N2 Span | N2Span | N2 Span | N, Span | N2 Span | NpSpan | N; Spén
Time ' '
Oz ./
co, /A
/ ,/ LA
CO
GOz (DT)
Stack Diameter (inches): b:d
Air Velocity (ft/min).  Initial: LGO Finai. <50
Scale Audit (Ibs): Pretest: 100 Post Test: ___ /.0
Induced Draft: L %Smoke Capture: __ /a0
Pitot Tube Leak Test: Pre: e @ 3.0"u.(, Post: _ £ @ 3.t " wit,
Flue Pipe Cleaned Prior to First Test in Series: Date: _ 4-23-07  Initials: ,{/ :
Initial Middle Ending
Pb (in/Hg) 29, 3¢ 29, %3 2929
Room Temp (°F) 74 76 g1
. e .. _ _Technician signature; _ ____ .../4 Z /ng Date: b-25-09
qonrrof No. P-SFAQ-0008.doc, Effective date: 05109/2058 Page 10of 1 4-12 OF4- £9




Model: Merrimack/Essex
Monessen Hearth Systems
P.0. Box 501

Bethel, VT 03032

OMNI-Test Laboraltories, Inc.

3 g

Run 2

Cerification Test Report dited Septentber 2009: WOMNI-sbollsers filesiTest;

-

\227-8-37-3 M

Merrimack-Fssex\227-5-37.1

4-13 of 4-59



OMNI-Test Laboratories, Inc.

- Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run;
Test Date;

Monessen
Merrimack/Essex
227-8-37-3

1425

2

06/26/08

Burn Rate

Averaga Tunnel Temperature
Averaga Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate In Dilution Tunnel - Qsd

Average Delta p
Average Delta H
Tolal Time of Test

1.04 Kkgthr dry

98 degrees Fahrenheit
14.0 feet/secand
880561 dsefhour

0.041 inches H20
0.10 inches H20
430 minules

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Meter Temperature
Total Sample Volume {Standard Cendilions} - Vmstd

Tetal Parliculates - mn

Parlicutata Concentralion {dry-standard)
Parliculata Emisslon Rate

Adjusted Emisslons

71.67 cublc feet
76 degrees Fahrenhait
89.5 dscf

0.00017 grams/dsef
1.46 gramsfhour
2.49 gramsfhour

74.23 cubic feet
75 degrees Fahrenheit
71.1 dscf

1.7 mg
0.00016 grams/dsct

1.45 gramsfhour

2.48 gramshour

69.11 cubic feel
Tt degrees Fahrenheit
67.8 dscf

113 my
0.00017 grams/dsct

147 gramsfhour

2,50 gramsfour

Dilference from Average 0.01 gramsfhour 0.01 grams/hour
7.5% of the average emission rata 0.19

Welghted Average Emission Rate Limit 4.10 grams/hour

7.5% of the weighted average emlssion rale limit 0.31

Cortdd Mo L3 SU-0007 (Dol Train - 563 Erisiet CoRITera) s, E6scPod date: L73300)

Results Are Acceptable

ofF 4 -89
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OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen Equipnient Numbers: Run #: 2
Moadel:  Merrimack / Essex Train #: A
Project No.:  227-5-37-3 Date:  06/26/09
Tracking No.: 1425
Sample Component Reagent | Filter # or Weights
Probe # | Final, mg Tare; mg  [Parliculate, mg
A. Front filter catch Filter ,E964 1201 109.3 10.8
B. Rear filter calch Filter E966 109.5 108.8 0.7
C. Probe catch Probe M 78209.1 78208.9 02
Total Particulate, mg : 11.7
Component -Equations:
A. Tront filter catch Final {mg) - Tare {mg) = Particulate, mg
B, Rear filter catch Final (mg) - Tare (ing) = Particulate, mg
C. Probe calch Final {mg) - Tare (mg) = Particulate, mg
Analyst: // -/ %"91«. © Date: 72407
= 7 ~t AL =i

Document Control No. P-S8X-0003, Effective Date: 8/7/2006 Pags 1 of { 4-17 oF 4¢59



OMNI-Test Laboratories, inc.

Final Laboratory Report - Methad 5G Dual Train
Dilufion Tunnel Particulate Calculations

Client Néme: Monessen
Model: Merrimack f Essex
Project No.: 227-5-37-3

Equipment Numbers: : Run #: 2.

Train #: B

Date:  (6/26/09 .

Tracking No.: 1425
Sample Component Reagent | Filter # or Weights l
Probe # Final, mg -Tare, mg  [Particulate, mg .
A. Tront filter catch ¢ Filter E965 199 | 1w9s | 104 |
B. Rear filier catch - Filter E967 109.1 108.1 1.0
C. Probe catch_ Probe N’ 77898.6 77898.7 -0.r
Total Particulate, mg ; 1.3
Component’ Equations:
A, Front filter catch Final {img) - Tare (mg) = Particulate, mg
B. Rear filter catch Final {mg) - Tare {mg) = Particulate, mg
Final (mg) - Tare {img) = Particulate, mg

C. Probe catch

Anzlysl; /// %’0‘- Tate: z,.'/:/--pz
L Fd / B
: 4-19 or4-59
Document Conlrol Mo. P-S5X-0003, Effective Dale: 8712006 Pageiof i Lab2 B
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OMNI-Test Laboratories, Inc.
FUEL DATA

Client: Monessen Hearth Systems
Model: Memrimack/Essex
Project #: 227-S-37-3 Tracking #: 1425 '
‘Date: _ &-26-07F Test Crew: /4/: /%:’;7/4/'-/ Run #: Z-

OMNI Equipment 1D #:
FUEL LOAD PREPARED BY: /¥’ /%;aw/r/

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER ~ —~ DRY BASIS)
CALIBRATION:  Cal Value(1}= 12% Actual Reading ___{2.0

Cal Value (2) = 22% Actual Reading __ 22.0 -
Piece Lengih Readings Type
1 g f 202 210 2 1.4 %Y
2 _ g Rl 190 197 _Rul
3 £ n AN 2hZ /%7 & x
o
Length of cut pieces: 2906 inches Pre-Burm Fuel Average Moisture: 2©+ 6z '/;
Time (clock); _©®7:%@  Room Temperature (F): 75 Initials; /Z
TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 B ax4
CALCULATED LOAD WEIGHT: _. ACTUALLOAD WEIGHT: s (2= 4)
| ./ 20:0  (4x 4)
FUEL PIECE LENGTH: ___{T1& 2010 Total
DISTURE TENT R——DRY BASIS
PIECE READINGS TYPE

2l Z22.0 216 H x Y
A ZZh 2 236 fﬁkf

Zblg 200? Z.LL Z:__ - _i_i.x .
(L —Oro— 2t 2o7¥ Ly UF /
(£ {19! z{:3 204 dry

SWWQO\L}l.[:x.mMH
L

A ,
OVERALL TEST FUEL LOAD MOISTURE A VERAGE:' =24 ¢ 24337

Time (clocky _ 0 7:20 Room Temperature (F): __7%_ Initials: ZZ
Technician signature: //%/W‘;#_ Date:  6-2£-0%

Page 1 of §

Control No. P-SFB-0007.doc, Effective date; 05/08/2008
. ' 4-20
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OMNI-Test Laboratories, |

Run Notes
Client: Monessen Hearth Systems
Mode!l: Merrimack/Essex
Project #: 227-8-37-3
Tracking #: 1425
Run #: Z Date; é-24-09
Test Crew: & Horp s
OMNI Equipment 10 #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE) _

DESCRIBE OR SKETCH TEST SETTINGS BELOW:

PRIMARY: SECONDARY: FIrep
lid
V2" o /gg,,J TERTIARY: MNow &
FAN: Q) = Lo
PREBURN SETTINGS AND ACTIVITIES
FAN | ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME o | SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Zhael | vt | owr COAL :
& Tes?t  Se ity : —
Y i — X 1~ ST 2.
Xt Lewe

s0 | LiES)
. TEST : '
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS: NIH

FUELLOADING By 25  Sec,
Sioe View DOOR: Closed af 30 3ec.

] PRIMARY AR Feell o e upii] 50 toa.

£ ¥ —t s SOttt ,
Frop+ —>
,J OTHER: — Alern
T 0 '

(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)
PRIMARY: SECONDARY: __ F/xED
TERTIARY: None
1 _
A O/MEA/
FAN: ﬂ/d Lo
Technician signature // %%?n_ Date: GZe-07
[ / ﬂ
Contlrol No. P-SFAK-0007.doc, Effective date: 05/09/2008 Page ¢ oFr 4-59




OMN/I-Test Laboralories,
Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems

Madel:

Merrimack/Essex

Project #: 227-8-37-3

Date:

6-26-09

Tracking #. 1425
Run #: _Z  Booth:

Test Crew: /Z /%7’4’0

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:

Stack:
Initial;

Start Time: _/0:/0  Stop Time:

J

17:20

Final:

s
/A

Dilution Tunnel (Method SG Oniy):

Initial:

Final: 4///

Calibrations: Span Gas GOy plA _ 0Oz /u/;:; co: Af//f? COLDT): YA

Nz Span | Ny Span | NaSpan | N> Span | Ny Span N2 Span | Nz Span.
Time '
02 s | / Fi
W7
cO /v / /
CO, (DT)
Stack Diameter (inches): 60
Air Velocity (ftfmin);  Initial; < S0 Final: <50
Scale Audit (lbs): Pretest: /00 Post Test: 10,0
Induced Draft: o %Smoke Capture: g0
Pitot Tube Leak Test: Pre:  _&r @3.2"w.e Post: & @ 3.1%w¢,
Flue Pipe Cleaned Perior to First Test in Series: Date: __(-23-0% Initials:__ X«
Initial Middle Ending
Room Temp (°F) vz 70 77
_ Technician signature: / //%w— Date:. 6-26-0F
Controt No. P-SFAQ-0008,doc, Effective date: 050872008 Page 1of 1 4-22 oFd4-%59
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Model: Merrimack/Essex
Monessen Hearth Systems
P.0O. Box 50!

Beihel, VT 03032

OMNI-Test Laboralories, Inc.

LA

Run 3

Cervification Test Report dated Seplenber 2009 VOMNEsbs\Evers filei\Testing

1227-8-37-3 M

Merrimrck-Essex227-5-37-3

4-23 of 4-59



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer: Monessen
Model: Merrimack/Essex
Project No.: 227-8-37-3
Tracking No.: 1425
Run; 3
Test Date:  06/27/09
Bum Rale 0.6 kgthr dry

Average Tunnel Temperature
Average Gas Velocily in Dilulien Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Della p
Avarage Delta H
Total Time of Test

85 degrees Fahrenheit
13.6 feelisecond
8584.2 dscifhour

0.039 inches H20
0.10 inches H20
480 minules

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Yoluma - Vi
Average Gas Meter Temperalure
Tolal Sample Voluma (Standard Conditions) - Vmstd

Total Particulates - mn

Particulate Concentration (dry-standard)
Pariculats Emission Rate

Adjusted Emlissions

74.88 cubic feet
75 degrees Fahrenheit
72.8 dscf

0.00020 grams/dscf
1.72 gramsfhour
2.86 gramsfhour

71.86 cubic feet
74 degrees Fahrenheit
74.8 dscf

14.3 my
0.00019 gramsidsecf

1.64 gramsour

2.75 gramsfour

71.85 cubic feet
78 degrees Fahrenheit
10.9 dscf

4.9 mg
0.00021 gramsfdscf

1.80 gramsfhour

2.97 gramsfhour

Difference from Average . 0.11 grams/our 0.11 grams/four
7.5% of the avarage emission rate 0.21 ’

Welghted Averaga Emisslon Rate Limit 4.10 gramsour

7.5% of the weighted average emission rate lImlt 0.31

Comiiol Ko, P-S51L Efaciten dabe: &03F000

1 (0wt Tawm = 53

Results Are Acceptable
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OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 56 Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen : Equipment Numbers; Run #: 3
Model:  Merrimack / Essex ' ' Train #: A
Project No.:  227-5-37-3 : Date:  06/27/09
Tracking No.: 1425 ' ' :
Sample Component Reagent | Filter # or Weights _ ] i
) Probe # Finat, mg Tare, mg  [Paiticulate, mg
A. Front filter catch Filter E968 122.4 1092 13.2 .
B. Rear filter catch Filter | E970 110.4 164.1 1.3
€. Probe catch Probe R 789117.9 78918.1 -0.2
Total Particulate, mg : L 143 .
Component Equations: .
A, Front filter catch ~ Final {mg) - Tare (mg)y= Particulate, ng
B. Rear filter catch ‘ ' Final {mg) - Tare (mg) = Particulate, mg
C, Probe catch Final (mg) - Tare {(mg) = Parliculate, mg
Analyst; // / %fgk — Date  p-HfDP
‘ J

4-27 0F4-59

Decument Conlrol Na. P-53X-0003, Effeclive Date: 812006 Page 1 of 1 Lab3 A



OMNL-Test Laboratcries, Inc.

Final Laboratory Report - Methed 5G Dual Train
Dilution Tunnel Particulate Caleulations

Client Name: Monessen Equipment Numbers: - Run #:- 3
Model: Merimack / Essex ' Train #: B
Project No.:  227-5-37-3 Date:  06/27/09
Tracking No.: - 1425
Sample Component Reagent | Filter # or ‘Weights _ I
Probe # Final, mg Tare,mg  |Parliculate, mg
A. Front filter catch Filter EQ69 123.3 109.9 13.4
B. Rear filter catch Filier E971 110.6 109.3 13
" C. Probe catch Probe 3 73572.9 735727 0.2
Total Particulate, mg : 14.9
Component Equations:
A. Front filicr calch Final (mg} - Tare {mg) = Farliculate, mg
B. Rear filter catch Final {mg) - Tare (mg) = Parliculate, mg
Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Analyst: /Z/%f . Date: 7 ~/#~0F
7 f” .
. 2-28 0FA4-%59
Document Contrel No. P-85X-0003, Effective Dale: 8/7/2008 Page 1 of 1 Lab 3B
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OMNI-Test Laboratories, Inc. ' )
FUEL DATA

Client: Monessen Hearth Systems

-Model: Merrimack/Essex

Proj.ect #: 227-8-37-3 Tracking #: 1425

Date: _&-27-07 Test Crew: A/./%W’:zxn— ) . Run#: 3

OMNI Equipment 1D #:
FUEL LOAD PREPARED BY: _/4 /%;9‘.._.'

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER. '

PRE-BURN FUEL

MOISTURE CONTENT (METER -~ - DRY BASIS}

CALIBRATION: Cal Value (1) = 12% Actual Reading __ (2.0

Cal Value (2) = 22% Actual Reading __ 22.0
Piece Length Readings Type
1 a ﬂ. Zo:é /8':? 2’!{ __.25_‘1{_
2 ¥ f A3 zo & 220 - 2xy
3 g 19.5 20,06 /9.9 2xY
Length of cut pieces: 38 & & inches Pre-Burn Fuel Average Moisture; 26,5/ /
Time (clock): 27! 30 _ Room Temperature (F): __ 73 Initials: /‘~/
TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 A& 4x4-__ 4 :
CALCULATED LOAD WEIGHT: ACTUAL LOAD WEIGHT: G~ (2x4)
| , /97, (4% 4)
FUEL PIECELENGTH: __{Z S /9:7  Total
MOISTURE CONTENT (METER —— DRY BASIS) '
PIECE READINGS TYPE
1 (88 220 22,0 o
2 Zlif Z07 2h9% ':f‘(ﬁf
3 2044 [9: 2 Vi /S ﬂﬁf{
4 220 L2 7 224 mdild
5 -
s ;
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __ 29t s ‘/
Time (clock): _O7% 35 " Room Temperature (Fy: __ 7> Initials: z‘(
Technician signature: .//Jf’/ %7._ Datc:- 62797

Control No. P-SFB-0007.doc, Effective date: 05/08/2008 Page 1 o -
4= 3% Crr‘! 4-%9



OMNI-Test Laboratories, I | =

Run Notes

Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #: 227-S-37-3 -

Tracking #: 1425
Run# 3 ‘ Date: 6-27-09

Test Crew: K. Weepen

OMNI Equipment ID #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE}

PRIMARY: SECONDARY:
"’ TERTIARY:
'/z 8 pe/d
FAN:

PREBURN SETTINGS AND ACTIVITIES

Fixed

Mowe

On = Low

_ FAN | ADD | ADD
AIR (THERMO) CHANGES SETTING | FUEL | FUEL

RAKE 1 cOMMENT

TIME :
PRIMARY!SECONDARY[TERTIARY CHANGE | +WT. | -WT. COAL
4 ~test Se—#ﬁlfy J—
11 i : K — St
t‘(cr — Ty -‘LEAJLI{QA(
TEST :
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
{(INDICATE VIEW ANGLE) BYPASS: NA
< —= + FUEL LOADING_BY 25 Sec.
S1E Miew DOOR; Closed oF 70 Sec
PRIMARY AIR: Full open  (3fy _6/ead )
' twntl | sie e,
FRomt —
OTHER:  —_Bl mefalic  tray cloar
=y X ' Aevdeded ot S8 s

ji - L

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY: SECONDARY:

I/z T 0,ng TERTIARY:

FAN:

fIvED

/\/o/df -

Technician signature: 1/4{ ~/ %if;.._

Contraf No. P-SFAK-G007.doc, Effective date: 05/09/2008

Date: 6-27-67

FeI¥or 4-69




OMN|-Test Laboratories, Ir. )
Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems

Model: Merrimack/Essex
Project #: 227-S-37-3

Date:
Test Crew:_ /1. Mé?w
OMNI Equipment #(s).

Tracking #: 1425

(L-27-0% Run# _3 Booth:

Start Time: _to»t0 Stop Time: 18:00

- Gas Analyzer Train Leak Check:
- Dilution Tunnel (Method 5G Only):

Stack:
Initial: / Initial: A /
Final: /’////4 " Final: /A
Calibrations: Span Gas  COy: ,1%4 O CO: CO};(L) Iy %
N2 Span- | Ny Span' Nz Span | N2 Span | N2Span | N2 Span | Np Span
Time p / P '
0 ///_ A 7
CO, “yavi
CO, (DT)
Stack Diameter (inches): 6:0 ‘
Air Velocity (ft/min):  Initial: | <50 Final: <S50
Scale Audit (Ibs): Pretest: [0:0 Post Test: .0
Induced Draft: A %Smoke Capture: /00
Pitot Tube Leak Test: Pre: _o@ 3.1 “w.c. Post: G& 3.0 w.e
Flue Pipe Cleaned Prior to First Test in Series: Date: ___¢-25-09 Initials: (Z _
Initial Middle Ending
Pb (infHg) 29, 30 2230 29,32
Room Temp (°F) 77 72 78
Technician.signature:. //_/ %?74__ _ Date:. . __¢-27-07. . _ o
Confrof No, P-SFAQ-0008.doc, Eftective date: 05/09/2008 Page 1 0of 1 432 oF 4~ 5,?




Model: Merrimack/Essex
Mongssen Hearth Sysiems
P.0. Box 501

Bethel, VT 05032

OMNI-Test Laboratories, fic.

Run 4

Aerrimock-Freen) 227-8-37-3

Certification Test Report dated September 2009: VOMNI-sb5\Users files\Ta

Fra ¥
(]

0227-5-37-3 M

4-33 0f 4-59



OMNL-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Mode!:
Project No.:

Tracking No.:

Run:
Test Date:

Monessen
Merrimack/Essex
227-5-37-3

1425

4

06/28/09

Burn Rate

Average Tunns)l Temperalure
Averaga Gas Valocity in Dilution Tunngl - vs
Average Gas Flow Rate in Dilulfon Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

2.63 kgthrdry

154 degreas Fabrenheit
16.2 feetfsacond
9270.8 dscfhour

0.050 inches H20
0.09 inches H20
170 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Ym
Average Gas Meter Temperafure
Total Sample Volume (Standard Conditions} - Vmstd

Total Partlculates - mn

Particulate Concentration {dry-standard)
Particulate Emlsslon Rate

Adjusted Emisslons

24.08 cubic feet
73 degrees Fahrenhait
23.5 dscf

0.00021 grams/dscf
1.94 gramsfour
3.16 gramsthour

2511 cubic feet
73 degrees Fahrenheit
24.2 dscf

56 mg
0.00023 gramsfdsce
2.14 grams/hour
3.43 grams/our

23.05 cuble fest
74 degrees Fahrerheit
22.8 dscf

4.3 mg
0.00019 gramsidscf

1,76 gramsiour

2.59 grams/our

Difference from Average 0.27 grams/hour 0.27 grams/hour
7.5% of the average emlsslon rate 0.24

Weighted Average Emisslon Rate Limit 4.10 grams/hour

7.6% of ihe welghted average emission rate limit 0.3

Cortzed Ha. Po53UM001 (Dual Trav - £9 Emiasion Caloulaticeal s, Ebeciive dela: 4292003

Results Are Acceptable

Page 10f1

4-312
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OMNI-Test Laboratories, Inc,

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

"Client Name: Monessen .
Model: Merrimack / Bssex
Project No.:  227-5-37.3

Equipment Numbers:

Run #:
Train #:

4
A

Date:  06/28/09

Tracking No.: 1425
Sample Component Reagent | Filter # or Weights )
Probe # | Final, mg Tare,mg  [Particulate, mg
A. Front filter catch Filter E972 112.9 1087 4.2
B. Rear filter catch Filier E974 110.0 109.1 0.9
C. Probe catch Probe H 69299.9 . 692994 05
Total Pa_rlir:,u]ﬁte, mg: 56
Component Equations;
A. Front filter caich Final {(mg) - Tare {mg) = Particulaic, mg
B. Rear filter caich Final (mg} - Tare (mg) = Particulaie, mg
C, Probe catch Final {ing) - Tare (mg) = Particulate, mg
Analyst: //;./' %?,, Date: z_—;%ﬂ 4
¥ i
4-36 oFd4-89
Document Control No. P-$5X-0003, Effeclive Dale: B7I2005 Page 1 of 1 Lab4 A

I :



OMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen Equipment Numbers: Run #: 4
Model: Merrimack / Essex ' Train #: B
Project No.: 227-8-37-3° © Date:  06/28/09
Tracking No.: 1425
Sample Component - Reagent | Filter # or Weights I
| Probe# Final, mg Tare, mg  [Particulate, mg
A. Front filter catch Filter E973 112.5 108.7 . 38
B, Rear filter catch Filter E975 109.4 1094 0.0 -
C. Prabe catch Prabe 1 779185 | 77918.0 0.5
Total Particulate, mg : 43
Component Equations:

A. Front filter caich

| Final {mg) - Tare (mg) = Particulate, mg

B. Rear filter catch-

Final {mg) - Tare (mg) = Particulate, mg

C. Probe caich

Final {mg) - Tare (mg) = Particulate, mg

Analyst:

Dacument Control Mo, P-S5X0003, ERective Date: BI7IR005

/(/ //%;u-v Date: 7 /407

4-37 OF4-59

Page 1 of 1
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OMNI-Test Laboratories, Inc.

FUEL DATA
Client: Monessen Hearth Svstems
Model: Memimack/Essex
Project #: 227-8-37-3 Tracking #: 1425
Date: _ & -2%-09 Test Crew: /( 01;?7#-- Run #: '7,

OMNI Equipment ID #:
FUEL LOAD PREPARED BY: A« Morg~-
FUEL: DOUGLAS-FIR SPECIES, UNTKEATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER,
PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION: Cal Value (1)= 12% Actual Reading __ 72:0
Cal Value (2) = 22% Actual Reading 22,9
Piece Length Readings Type
i g zhL7 r A 20,3 2Xx ¢
2 g f 24.0 22,/ 22,8 _2XY
3 g fi 22,} z4,9 20.2 2rY
Length of cut pieces: 35 & inches Pre-Burn Fuel Average Moisture:  2{, 72 %
Time (clock): 0757 2€  Room Temperature (F): __ 70 Initials: /4
TEST FUEL _
FUEL TYPE AND AMOUNT: 2x4 A 4x4
CALCULATED LOQAD WEIGHT: ACTUAL LOAD WEIGHT: - (2 % 4)
_ j | 19T (ax4
FUEL PIECE LENGTH: /s [2: 7 Total
MOISTURE CONTENT (METER — -- DRY BASIS)
PIECE . EAD TYPE
1 20,{ (28 %S /x4
2 195 2/ 2 Zf 2 fzx& :
3 Z23.0 2720 22,7 o XY
4 197 22:0 20.9 Y
5 - .
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: __20. 7.7 /
Time (clock): _©72:25 Room Temperature (F): 7L - Initiafs: _# 4
Technician signature: /{/%ft— Date; & -x8-07

Page I of 1

Control No. P-SFB-0007.doc, Effective date: 05/05/2008
4-39 oF4-59




OMNI-Test Laboratories, I , : | -j

Run Notes

Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #: 227-S-37-3
Tracking #: 1425
Run #: o Date: &-z9-09
Test Crew: /. Hlegan/
OMNI Equipment 1D #(s):

PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRCDUCABLE)

PRIMARY: SECONDARY: Fivep
Fedl o e TERTIARY: MNonE
1
(opan) e " Lavs Hhue FAN: Ow - High
orighad Ll j /
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
AIR (THERMO) CHANGES ! RAKE
TIME - ~L AN ES SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Zhavee | +wr. | o wr COAL |
& test sa#f'ﬂf
50 - x — ST7 A
L6 X ~Leve
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
{INDICATE VIEW ANGLE} BYPASS: N/ﬂ
: FUEL LOADING__ loude by 18 sec.
' DOOR: . Qlosed at 25 sec.
Swelen PRIMARY AIR: _Zefl_open)  Durcation of.
 — L _'f"es 'F( ‘
| FRNT = OTHER: AonE
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) .
PRIMARY: SECONDARY: ___ Fixep
| TERTIARY: Mm
Same Hs /73’0(/5 ' _
EAN: O -H) I?L
Technician signature: /é//%}gb Date: c.'-_,zs-_o?
Page 1 of 1

Conirol No. P-SFAR-0007.dac, Fifective dafe: 05/08/2008
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OMNI-Test Laboratorigs, |, : j
 Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems

Model: Merrimack/Essex

Project #. 227-8-37-3 Tracking #: 1425
Date: _ &-28-09 Run#: _# _ Booth:
Test Crew: /.’/%j?,w Start Time: _< itz Stop Time:_12.07.

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial; / Initial: ,
Final: /’{/f{ Final: /"//4

Calibrations: Span Gas  COy: A{/n Oy ,{/4 CO: _agt COADTY: 7/

N2 Span | N2 Span | Ny Span | Nz Span | N Span | Ny Span | N, Span

Ti_me

Oz //1

N4

co- | ' ’/

CO2 (DT)
Stack Diameter (inches): " b0
Alr Velocity (fimin):  Initial: ___ <so Finai: {50
Scale Audit (ibs): Pretest: 10,0 Post Test: 100
Induced Draft; & %Smoke Capture: o
Pitot Tube Leak Test: Pre: _o @ z.2%w.c. Post: __ 4@ 3.2"we,
Flue Pipe Cleaned Prior to First Test in Series: Date: __ ¢-22-0¢ Initials; 4/
Initial _ Middle . Ending
Room Temp (°F) - 71 73 72
~ Technician signature: /{ Z /’/%m Date: . 6-28:09

Control No. P-SFAC-0008.doc, Effective date; 08/09/2008 Page1of1 4«41 0F4-89




Model: Merrimack/Essex
Monessen Hearth Systems
P.0. Box 504

Beihel, VT 05032

Run §

OMN{-Test Laboralories, Inc. ' 4-42 of 4-59
Certification Test Report dated September 2009: VOMWE-sbs\Users files: Testing Monessen) 127-8-37-3 Monessen Mertimock-Essex\337-5-37.1



OMNI-Test Laboratories, Inc,

Wood .Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Monessen
Merrimack/Essex
227-8-37-3

1425

5

(6/29/09

Burn Rale

Average Tunnel Temperature
Average Gas Velocly in Dilullon Tunnel - vs
Average Gas Flow Rate In Dilulion Tunnel - Qsd

Average Delta p
Averaga Delta H
Total Time of Test

1.85 koathr dry

120 degrees Fahrenheit
15.5 feet/second
9246.5 dscfhour

0.048 inches H20
0.10 inches H20
240 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Avergne Gas Meter Temperalure
Total SBample Valume (Standard Conditions) - Vmstd

Total Parlicutates - mn

Parficulate Gonceniration {dry-standard)
Particulaie Emission Rate

Adjusted Emissions

Difference from Averaga

37.18 cubic feet
74 degrees Fahrenheit
35.9 dscf

0.00036 grams/dscf
3.30 grams/hour
4,90 gramsfhour

7.5% of the averaga amisslon rate 0.37
Welghted Average Emission Rate Limit 4.10 gramsfour
7.5% of lhe weighted average emission rate limil 0.31

3848 cuble feat
73 degrees Fahrenheit
36.6 dscf

129 mg
0.00035 gramsfdsct

3.25 gramshour

4.85 gramsMour

0.08 grams/hour

35.87 cublc feet
74 degrees Fahrenheit
35.1 dscf

12.7 mg

0.00036 grams/dscf
3.35 gramsfour
498 grams/hour

0.06 gramsfhour

Corteet Mo, Py S0l (Duad Trrn- 53 S CrituaSens) 21, Efvctin date: 4253003

Results Are Acceptable

Page1ol1

4 -43
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OMNI-Test Laboratories, Inc.

Final Laboratory Reporf - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen E-quipment Numbers: Run #: 5

Model: Merrimack / Bssex
Project No.:  227-8-37-3

Train #: A

Date:  06/29/09

Tracking No.: 1425
Sample Component Reagent | Filter # or Weighté l
Probe # Final, mg Tare, mg  [Parliculate, mé
A. Front filter catch , Tilter E976 121.0 1093 11.7
B. Rear filter catch Filter E978 109.6 1090 -1 06
C. Probe catch Probe C 85528.5 85527.9 0.6
Total Particulate, g : 129
Component Eguations:
A. Front filter catch Final (mg) - Tare {mg) = Particulate, mg
B. Rear filicr catch Final (mg) - Tare {(img) = Particulate, mg
C. Probe cateh Final (mg) - Tare (mg) = Patticulate, mg

Analyst; ///‘%;};.. Date: VALl oY A
Document Conlrol Mo, P-S5X-0003, Effeclive Data: 8772006 Page 1 of 1 tab 5 A



OMNI-Test Laborataries, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen Louipment Numbers:

Model: Merrimack / Essex
Project No.: 227-5-37-3

Run #: 3
Train #: . B .
Date: 06/29/09

Tracking No.: 1425
Sample Component Reagent | Filter#or | . Weights ]
Probe # Final, mp Tare, mg  [Parliculate, mg
A. Front filter catch Filter E977 121.1 109.6 11.5
B. Rear filter catch Filter E979 109.4 1086 . 0.8
C. Probe calch . Probe D 828714 |~ 828710 0.4
Total Particulate, mg : 12.7
Component Equations:

A, Front filler catch

Final {mg) - Tare (mg) = Particulate, ing

B, Rear filter catch

T'inal {mg) - Tare {Ing} = Particulate, mg

C. Probe catch

Final (ing) - Tare (mg) = Particulats, mg

Analyst;

/ /’/ %ﬂv . Date:  ‘~/ 4/"02

Dacumant Conlrol Ho. P-55X-0003, Effective Dale: 6/7/2008 Pago 1 of 1

A-26 oF4-59
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OMNI-Test Laboratories, Inc.

TUEL DATA
Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #: 227-8-37-3 Tracking #: 1425 )
Date: 6 -29-09 Test Crew; AL %:Cyﬂﬂ) Runt#: __ &

OMNTI Equipment 1D #;
FUEL I.OAD PREPARED BY: A~ /%;M,d

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER — -- DRY BASIS)

CALIBRATION: Cal Value (1) = 12% Actual Reading _ _1Z.D
Cal Value (2) = 22% ~ Actual Reading __ %20
Piece Length Readings Type

1 g N .20;1;/ 22,0 215,% 2 x¢f

2 g..f z5:2 Z3.4 23,3 2Kt

3 __B__fi /¢ 2%.% 22:5 2 ke

I/s
Length of cut pieces: _?f_cj@ 6 inches Pre-Burn Fuel Average Moisture: 22,8 % %

Time (clock): QZ(”&'_ Room Temperature (F): __ 7o Initials: /[

_ . “TEST FUEL,
FUEL TYPE AND AMOUNT: 2x4 _ & dx4 ___ 4o
A LATED T: ACTUAL LOAD WEIGHT; A (2%
» ' U7 (4x4)
FUEL PIECE LENGTH: /7.5 {%:7 Total

MOISTURE CONTENT (METER — - DRY BASIS)

PIECE READINGS TYPE
1. 19.7 20y 230 j’xf{
2 26,4 . !_51‘[1% . P AP o v iy
3 203 19,7 20,9 ¥rey
4 (24 20,4 0.7 ¥ o
5 _—

6
7
8

.9

10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 40,97 %

Time {clock). _0E 00 Room Temperature (F): 20~ Initials: __/ £

Technician signature: ;/ ‘/! % /%?4_

Date: 6-2 ?’&?

Control No. P-SFB-0007.dec, Effective date: 05/08/2008 Page | of 1
729 ¢ Tor a-509



OMNI-Test Laboratories, | ;
Run Notes

Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #. 227-S-37-3

Tracking #: 1425
Run #: s . Date:  6-29-67

Test Crew: _[ﬁ%%m’
OMNI Equipment 1D #(s):
PREBURN

DESCRIBE OR SKETCH AIR OR TH.EBMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY:

TERTIARY:

OIJW) / ‘7/ d

FAN:

PREBURN SETTINGS AND ACTIVITIES

SECONDARY:

FIRED

Nowe

O - Hr%:&

TIME | o AR(THERMO) CHANGES | eiTin | Ut | FUEL
: CHANGE | +WT. | - WT.

RAKE
COAL COMMENT

_..—-—-—-""

tesd m%wi N

W et .L-@Ut'.:” t.oa

| TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
{INDICATE VIEW ANGLE} BYPASS; A/:/A
FUEL LOADING faaa’e.gf é}, 20 Sec
! DOOR: Clejed o 20 e '
M- m f’J&\/i;“i PRIMARY AIR: £illy opsn/ Omtil _-$ro ci'f -
c == - '
DESCRIBE OR SKETCH TEST SETTINGS BELOW: -
(SETTINGS MUST BE ACCURATE AND REPROQDUCIBLE) -
PRIMARY: SECONDARY: __ f7xed
TERTIARY: Ao
56.{441& ah azfx) Ve
FAN: Ow=Hik
Technician signature: r'//’//-’ /éé‘%‘v Date: _&-29-97

Conlrol No. P-SFAK-0007.doc, Effeclive dafe: 05/08/2008

£2954°4e 2.89



OMNI-Test Laboratories, | _
Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems
Model: Mertrimack/Essex

Project #: 227-S-37-3
Date: _ -29-07

Test Crew:_A. /lﬁyﬁ.
OMNI Equipment #(s):

Tracking #: 1425
Run#:. 5 Booth:

Start Time: _}¢:%!  Stop Time:__/< ¢/

Gas Analyzer Train Leak Check:
Stack:
Initial:

Dilution Tunnel (Method 5G Only):
L/ Initial; /

A

FA™4
Final: /V/AL Final: // _
Calibrations: Span Gas  COz: e O plp CO: ,ufl,;; COADTY: pfh '

Ny, Span | NaSpan | N> Span | N2 Span | N2 Span | Nz Span | Nz Span -

Time _ e -

O A

_co, I/ A
CO ] /!
CO, (DT)

Stack Diameter (inches): b0

Air Velocity (ft/min):  Initial: <E0 Final: {50

Scale Audit (Ibs): Pretest: /0,0 Post Test: 10:0

Induced Draft. ___& %Smoke Capture: __Jov

Pitot Tube Leak Test: Pre: 0@ 32y, Post: 0@ 30" w.e.

Flue F'ipe' Cleaned Prior to First Test in Series: Date: __ ¢ -23-09 Initials: '/_’/

Initial Middle Ending
Pb (in/Hg) 2898 2700 atwe
Room Temp (°F) 7/ 7/ 75"
_ _ .. Technician signature: ,//, /. %f" Date: 62901
Page 1of1 4«80 oF 459

Conirof No. P-SFAQ-0008.doc, Effective dale; 05/09/2008



Model: Mevrimack/Essex
Mouessen Hearth Systems
P.O. Box 501

Bethel, VT 05032

Run 6

OMNI-Test Laboratories, fuc. 4-51 of 4-59
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OMNI-Test Laboratorles, inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No..

Tracking No..

Run;
Test Date:

Monessen
Merrimack/Essex
227-5-37-3

1425

6

06/30/09

Burn Rale

Average Tunnel Temperalure
Average Gas Veloclly in Dilullon Tunnal - vs
Average Gas Flow Rate in Dilution Tunne! - Qsd

Average Delta p
Average Delta H
Total Tims of Test

1.65 kgfhrdry

115 degreas Fshrenheit
15.4 feet/sacond
§329.7 dscfthour

(.048 inches H20
0.10 Inchas H20
270 minules

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Meter Temperalure
Total Sample Volume {Standard Cenditions) - Vmstd

Totel Particulates - mn

Parliculate Conceniralion (dry-standard)
Pariiculate Emlsslon Rate

Adjusted Emisslons

41.83 cubic feet
75 degrees Fahrenheit
40.4 dscf

0.00015 grams/dscf
1.42 grams/hour
2.44 gramsthour

42.29 cublc feat
74 degrees Fahrenheit
40.5 dscf

59 my
0.00015 gramsfdscf
1.26 grams/hour
2.35 grams/hour

40.96 cubic feat
75 degrees Fahrenheil
40.3 dscf

6.4 mg
0.00016 gramsidscf
1.48 gramsfour
2.52 gramsiour

Diffarence from Averags : 0.08 grams/hour 0.09 gramsfhour
7.5% of the averags emlsslon rate 0.18 ’
Welghted Average Emission Rate Limit 4.10 grams/hour

7.5% of the walghted averaga emission rate limit 0.

Corlyd My, P850 O 1 (Dasl Train - 65 Erisafon Calodafond] w0, EBkclan dvie: 537000

Results Are Acceptable

Page 14 1
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OMNI-Test Laboralories, Inc.

Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations

Client Name: Monessen Equipment Nurbers: Ruen #: G
Model: Memrimack / Essex Train #: A
Project No.:  227-5-37-3 Date:  06/30/09
Tracking No.: - 1425
Sampte Component Reagent | Filter# or Weights l
Probe# | Final,mg | . Tare,mg [Particulate, mp’
.| A. Front filter catch Filter E930 115.6 109.5 6.1
B. Rear filter catch Filter ES82 109.2 1089 03
C, Probe catch Probe E 829771.7 82978.2 0.5
Totat Particulate, mg : . 59
Component Equations: -
A. Front filter catch Final (mg) - Tare {mg) = Particulate, mg
B. Rear filier catch Finat (mg) - Tare (ing) = Particulate, mg
C. Probe catch Final (mg) - Tare (mg) = Particulate, mg

Analyst:

Detument Conlrol Mo. P-SSX-0003, Effeclive Date: 87120068

Page1of 1
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OMMNI-Test Laboratories, Inc.

Final Laboratory Report - Method 5G Dual Train |
Dilution Tunnel Particulate Calculations

Client Name: Monessen Equipment Numbers: Run#: 6
Model: Merrinzack / Lssex - Train #: B _
Project No.:  227-3-37-3 Date:  06/30/09
Tracking No.: 1425
Sample Component Reagent | Filter# or Weights I
Probe#. | Final, mg Tare; mg  [Particulate, mg
A. Front filter catch Filter E981 116.0 . 1093 67
B. Rear filter catch Filter E983 109.6 109.2 - 0.4
C. Probe catch Probe E 78331.5 78332.2 -0.7
Total Particulate, mg : 6.4
Component Equations: - -
Final {mg) - Tare (ing} = Particulate, mg

A, Tront filter catch

B. Rear filtér catch

Final (mg) - Tare {mg) = Particulate, mg

C. Probe catch

Final {mg) - Tare (ing) = Particulate, mg

Document Conlrol Mo. P-§5X-0003, Effective Date; 8712006

Analyst:

Page 1 of §

//’ / %?4. Dale: z-///-& 7.

8-%55 OF3-%59
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OMNI-Test Laboratories, Inc.

FUEL DATA
Client: Monessen Hearth Systems
Model: Merrimack/Essex
Project #: 227-5-37-3 Tracking #: 1425
Date: &~ 30- 0% Test Crew: /‘/I%?’M Run #: &

OMNI Equipment 1D #:

FUEL LOAD PREPARED BY: /¢ M;y,w
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER — - DRY BASIS)
CALIBRATION: Cal Value (1) = 12% Actual Reading - {20

Cal Value (2) = 22% Actual Reading __ 22,0
Piece Length Readings Type
1 g _ft 204 20,0 22.{ AXY
2 g fi Vi #Yi 197 zz2: ¢ RAXY
3 ¥ f 1.4 21,9 207 2x+f
Length of cut picces: 3€&  jnches Pre-Burn Fuel Average Moisture: 20, 60 Z
Time {clock): __ 7% 2€  Room Temperature (F): ___70 Initials: / Z
TEST FUEL
FUEL TYPEAND AMOUNT:  2x4 _&~ 4xs ¥
CALCULATED LOAD WEIGHT: ACTUALLOAD WEIGHT: £ 2x 4
o _ 798 (4% 4)
FUEL PIECELENGTH: ___ /7S __ /%8 Total
MOISTURE CONTENT (METER — ~ DRY BASIS) -
PIECE ADIN TYPE
I 247 204 219 _Axy
2 219 247 . Al ' i s,
3 20,2 210 204 @y
4 /87 zo.%5 214 _ ¥xd
5 -
6
7
8
9
10
~ OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ 0,75’ 7
Time (clock): _ 87 /5 Room Temperature (F): _70 Initials: z-(
Technician signature; ///% Date: _ 43609
Control 1-\"0. P-SFB-0007.doc, Effective date; 05/08/2008 | . P faée?f of"JIF_ 41-69



OMN/{-Test Laboratories, I |
Run Notes

Client: Monessern Hearth Systems

Model: Merrimack/Essex

Project #: 227-S-37-3

Tracking #: 1425

Run #: A Date: _ 4 -30-0%
Test Crew: 4 /o
OMN! Equipment IT3 #(s):

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW.:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY: Fixep

PRIMARY:
Oper  HiRS % TERTIARY: Mowe
/,250"
| FAN; Ow - ;‘/.«'7{v
PREBURN SETTINGS AND ACTIVITIES
FAN ADD | ADD
. AIR (THERMO) CHANGES RAKE
TIME SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | Zine® [y | T | COAL
A ~test sd/f.% —_— ' > =
. 7 L — 1 .
ot | TR
TEST

START UP PROCEDURES

BYPASS: NJA
FUEL LOADING Lee el by 20 See,

TEST FUEL CONFIGURATION SKETCH
(INDICATE VIEW ANGLE)

- = ( DOOR: C/astdaa.fzs' Sec,
N ’><r M PRIMARY AlR: At tes? Scﬁ{ﬁag. Pesea Yion)
: s e f K.

oot — OTHER: —— A

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY: SECONDARY: Fivep

TERTIARY: Mgt
FAN: D H;H(/L

spue Hs Hoove

Technician signature: /4/% Date: 4-302-0%

Gonlrol No. P-SFAK-0007.doc, Effective date: 05/09/2008 Page dgfgf or 4-89



OMN!—Te;f Laboratories, I.- .
Supplemental Data EPA 5G/5H

Client: Monessen Hearth Systems
Model: Merrimack/Essex |

- Project #. 227-5-37-3 Tracking #: 1425 _
Date: _ ¢-30-07 Run#: _& Booth:
Test Crew: //W‘r//w——f Start Time: _04:37 Stop Time:__y#i¢7

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:
Stack: Dilution Tunnel (Method 5G Only):

Initial: ___ 7/  Initial: 4/
Final: /V//4 Final: /{’/ﬁ
Calibrations: Span Gas  COq: ,1{/4— Og: A{/f?‘ - CO: /U/ﬁ" COy(DT) %

N2 Span | N2Span | N2 Span | N Span | NaSpan [ N, Span | Nz Span

Time

o 7
77

co /7
COz (DT)
Stack Diameter (inches): 6.0
Air Velocity (ft/min).  Initial; <50 Final; £50
Scale Audit (lbs): Pretest: /[0:0 Post Test: /0.0
induced Draft: 2 %Smoke Capture: 22
Pitot Tube Leak Test: Pre: _o~ 8 3.4 "¢, Post: L@ 30" i

Flue Pipe Cleaned Prior to First Test in Series: Date:  ¢-23-09 Initials;___ A&

Initial Middle Ending
Pb (in/Hg) 27./9 299 RTINS 4
Room Temp (°F) 72 7z 72
__ ___ Technician signature: ____ //{/%%:(f,. e Dater_ _ 4-30-09

Confrol No. P~SFAO-0008.doc,. Effeclive date: 05/09/2008 Page 1of 1 q . B 9 0F 4 69




Model: Merrimack/Essex
Monessen Hearth Systems
P.0. Box 50!

Bethel, VT 05032

Section 5

Sampling Procedures and Test Results

OMNI-Test Laboraiories, Ine. 5-10f5-8
Certifleation Tesi Report dated September 2009: WOMNE.sb5 Users fifes\Tesiing\Af: 1227-8-37-3 Me Merrimack-Essex 227-5-37-3




Model: Merrimack/Essex
Monessen Hearth Systems
P.0. Box 5071

Bethel VT 05032

INTRODUCTION

Monessen Hearth Systems retained OMNI to perform U.S. Environmental Protection Agency
(EPA) certification testing on the Merrimack/Essex wood stove. The Merrimack/Essex wood
stove is a non-catalytic, insert, radiant-type room heater. The firebox is constructed of cast iron.
Usable firebox volume was measured to be 3.1 cubic feet and the stove is vented through a 6-
inch diameter flue collar located at the top of the unit.

Testing was performed at Monessen Hearth Systems’ facility in Bethel, Vermont. The unit was
observed to be in good condition and assigned and labeled with OMNIID #1425. OMNI
representative Ken Morgan witnessed the certification testing and completed all testing by June
30, 2009. The EPA was notified of the testing dates in a letter dated June 26, 2009. A testing
contract, including provisions for Random Compliance Audit (RCA) testing, has been signed by
Mark Champion of Monessen Hearth Systems and is on file at OMNT's testing facility.

The Merrimack/Essex wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60,
Subpart AAA — Standard of Performance for Residential Wood Heaters (Appendix A,

Methods 28 and 5G). Particulate emissions were measured using a Method 5G sampling train
consisting of two filters (front and back). The weighted average emissions of the five test runs
included in the results indicate a particulate emission level of 3.6 grams per hour. Run #2 was
exempted from the weighted average emissions results on a two-for-one basis. Test runs were
conducted in each of three burn rate categories (0.80-1.25 kg/hr, 1.25-1.90 kg/hr, and maximum).
Emissions for each of their individual test runs did not exceed the cap. The Merrimack/Essex
results are within the emission limit of 7.5 grams per hour for non-catalytic affected facilities
manufactured on or after July 1, 1990, or sold at retail on or after July 1, 1992,

The wood heater was sealed after completion of testing in compliance with the EPA regulation
as follows:

e “DONOT TAMPER” labels were placed on the door and on all other openings.
¢ Plastic material sealed with “DO NOT TAMPER” labels and tape was wrapped around

the unit.
o The unit was sealed in a wood box constructed for the unit and secured with steel

banding.
e “DONOT TAMPER” labels were placed on all outer surfaces of the box.

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report. The results in this report are limited to

the item submitted.

OMNI-Test Laboralories, Ine. 5-2 Of 5-8
Certification Test Repors dated September 3009 \OMNE-sbs\Wisers files\Testing M: 1327-5-37-3 M, Merrimack-Ksgex)237-5-37-3




Model: Merrimack/Essex
Monessen Hearth Systems
P.0. Box 501

Bethel, VT 05032

Table 1.1 — Particulate Emissions

Burn Rate Method 5G Emissions
Run {(kg/hr dry) {g/hn)
1 0.89 8.39
3 0.96 2.86
4 2,63 3.16
5 1.85 4.80
6 1.65 2,44

Weighted particulate emission average of five test runs: 3.6 grams per hour.

Table 1.2 — Test Facility Conditions

Room Temperature | Barometric Pressure Air Velocity
{(°F) {Ha) {ft/min)
Run Before After Before After Before After

1 74 81 29.35 - 29.29 <50 <50

3 71 78 29.30 29.32 <50 <50

4 71 72 29.36 29.36 <50 <50

5 71 75 28.98 29.00 <50 <50

6 72 72 29.19 29.18 <50 <50
OMNL-Test Laboratories, Inc. 5-30f5-8
Certification Test Report dated September 2009: VOMNI-shs\lisers files: Testing' Mo 227.8-37-3 Mr Mergtniack-Estoxi227-5-37-3




Model: Merrimack/Essex
Monessen Hearih Systems
P.0O. Box 501

Bethel, VT 15032

Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST

Certiffontfoi Test Report doted Seplernber 2009; COMNE-sbs\lisers fites\Testing A 1327-5-37-3 Ad: Aferrimack-Essex)227-8-37-3

Run Pretgst Fugl W_eight Pretest M.oisture Coal Bed Weight
(Starting weight in Ibs) {Dry basis - %) (Ibs)
1 10.4 21.2 4.1
3 12.2 20.5 4.5
4 20.0 21.7 4.9
5 16.0 22.8 4.1
8 17.0 20.6 4.6
Table 1.3.2 ~ Fuel Measurement and Crib Description Summary — TEST
Test Fuel | Firebhox Fuel Loading Fuel Moisture | Piece
Wet Basis | Velume | Density Wet Basis | Content Dry | Length | 2x4s | 4x4s
Run (Ibs) (ft%) (Ibs/it%) (%) (in) | Used | Used
1 19.8 3.1 6.39 21.5 17.5 0 4
3 19.7 3.1 6.35 21.0 17.5 0 4
4 19.9 3.1 6.42 21.0 17.5 0 4
5 19.7 3.1 6.35 21.0 17.5 0 4
6 19.8 3.1 6.39 21.0 17.5 0 4
OMN{-Test Laboratorfes, thc. 3-4 of 5-8




Model: Merrimack/Essex
Monessen Hearth Systems
P, Box 501

Bethel, VT 05032

Table 1.4 — Dilution Tunnel Gas Measurements and Sampling Data Summary

Average Dilution Tunnel Gas Measurements
Length of Test Velocity Flow Rate Temperature
Run (min) {ft'sec) (dscf/min) (°F)
1 500 " 14.06 147.2 97.8
3 460 13.58 143.1 95.0
4 170 16.20 154.5 153.9
5 240 15.45 154.1 119.8
8 270 15.36 155.5 114.9
Table 1.5 - Heater Operation Data (Average Temperature Data)
Beginning Surface Ending Surface
Run | Temperature Average® Temperature Average® Surface Delta T"
1 372.6 261.8 111
3 385.8 267.4 118
4 441.2 398.8 42
5 407.0 346.2 61
6 387.4 312.8 75
a. All temperatures are in degrees F.
b. Represents the difference between beginning and ending average surface temperatures,
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Model: Merrimack/Essex
Monessen Hearth Systems
P.O. Box 501

Bethel, VT 05032

Tabie 1.6 — Pretest Configuration

Run | Combustion Air (in) Fuel Added Fuel Removed | Time (min)
1 Fully Closed 10.4 Ibs at start; no addition, 0.0 82
coal hed 4.1 Ibs
3 Open 0.5" 12.2 lbs at start; no addition; 0.0 108
coal bed 4.5 Ibs
4 Fully Open 20.0 Ibs at start; no addition; 0.0 66
coal bed 4.9 lbs
u 16.0 Ibs at start; no addition;
5 Open 1.4 ' s 0.0 75
‘ P - coal bed 4.1 Ibs
17.0 lbs at start; no addition;
6 Open 1.250" 0.0 85
coal bed 4.6 Ibs
Table 1.7 — Run Data
Average Dry Initial {Induced) Average
Burn Rate Draft Primary Air Setting | Run Time Draft
Run (kg/tr) (H,0) (in) {min) {H.0)
1 0.89 0 Fully Closed 500 -0.037
3 0.96 0 Open 0.5" 460 -0.040
4 2.63 0 Fully Open 170 -0.075
5 1.85 0 Open 1.4" 240 -0.058
6 1.85 0 Open 1.250" 270 -0.058
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Maodel: Merrimack/Essex
Monessen Hearth Sysiems
P.O. Box 50

Bethel, VT 05032

Table 1.8 — Test Configurations

Run Five-Minute Startup Combustion Air

Bypass: N/A.
Fuel Loading: Loaded by 20 seconds

Door: Closed at 27 seconds.

Primary Air: % open until 5.0 minutes.
1| Other: Auto set-back actuated.
Secondary: Fixed.

Teriary. None.

Fan: On low for duration of test.

Fully Closed

Bypass: N/A.
Fuel Loading: Loaded by 25 seconds.

Door: Ciosed- at 30 seconds.

Primary Air: Fully open (3/4 open) until 5.0 minutes.
3 Other: Bi-metaliic trap door actuated at 5.0 minutes.
Secondary: Fixed.

Tertiary: None.

Fan: On low for duration of test.

Open 0.5"

Bypass; N/A.
Fuel Loading: Loaded by 18 seconds.

Dogor: Closed at 25 seconds.

Primary Air: Fully open for duration of test. '
4 Other: None. Fully Open

Secondary: Fixed.
Tertiary: None.

Fan: On high for duration of test.

Bygas N/A.
Fuel Loading: Loaded by 20 seconds,

Door: Closed at 30 seconds.

Primary Air: Fully ecpen until 4.8 minutes.
5 Other: None.

Secondary: Fixed.

Tertiary: None.

Fan: On high for duration of test.

Open 1.4"

Bypass: N/A.
Fuel Loading: Loaded by 20 seconds.

Door: Closed at 25 seconds.
Primary Air: At test setting for duration of test.
6 Other: None.

Secondary: Fixed.
Tertiary: None.

Open 1.250"

Fan: On hijci;h for duration of test.
SR .
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Model: Merrimack/Essex
Monessen Heartlh Systems
P.0. Box 50!

Bethel, VT 05032

TEST RESULTS AND DISCUSSION -

A total of six test runs were performed on the Merrimack/Essex wood stove. Five test runs were
conducted in the following categories and included in the weighted average emission level
results: two in the 0.80 to 1.25 kg/hr dry category; two in the 1.25 to 1.90 kg/hr dry category; and
one at maximum. Run #2 was omitted due to three runs being conducted in Category 1I. Only
2/3 of the data was used.

The weighted particulate emission level was measured to be 3.6 g/hr.

The proportionality results for all five test runs were acceptable. Quality check results for each
test run are presented in Section 2 of this report.
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