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proprietary information and is not to be released to and/or dis-
cussed with any party who is not authorized by the manufacturer or

the testing laboratory to receive such data.
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Field Observation Checkliat

Unit Name: Country C-5S04

Date:__ 5/02/893

Manufacturer Name:

Country Stoves,

Inc.

Manufacturer Address: P.0. Box 987

Auburn,

98071

Manufacturer Phone:

(206) 872-9663

Obaervers & Affiliation:__Dick QOlsen,

Country

FEMC’a Field Team

Supervisor: Ben Hvren

Other Membera: Bill Nowsk

Ron Schenck

Chip Wadington

Jerry Stoddsrd

Dale Stephens

Test Location: Unit C, 1315 S. Central Ave., Kent, WA 98032

Phone: (206) 859-8318

Test Site Elevation: 42 Feet

EEMC

1744 Mullowney Lane
Billings, MT 359101
(406) 252-4450

EEHMC

3925 Placita de la Eacarpa
Tucson, AZ 83715

(602) 749-21867

IMA

P.0O. Box S106
Missoula, MT 39806
(4086) 3543-6174

EEMC

Unit C

1315 S. Central Ave
Kent, Wa 98032
(206) 859-8318
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REPORT CERTIFICATION

The sampling and analysis for the woodstove described in this

report was carried out under my direction and supervision.

Date S!@.] 6‘? Signature mMT Mjmﬁ\ 31?

Date Signature

I have reviewed all of the testing data and results found in

this test report and hereby certify that the test report is

authentic and accurate.

Datefs-“‘[2u§%7 Signature Zf&/l\ﬁu)cugj{kgixﬁBﬂ/
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STATEMENT OF CONFIDENTIALITY

As a condition of being allowed to visit the woodstove testing
facility and/or observe a woodstove test(s) at Energy and
Environmental Measurement Corporation {EEMC), Unit C, 1315 S.
Central Ave., Kent, WA 98032, I hereby agree not to release or
divulge any information about the testing facility, testing
personnel or testing procedures (other than the information found in

the Standard Method for Measuring the Emissions and Efficiencies of

Residential Woodstoves promulgated by the Oregon Department of

Environmental Quality (DEQ) and/or Methods 28, 28A, 5G and 5H
promulgatéd by the United States Environmental Protection Agency
(EPA) to any other individual or firm unless specifically authorized
to do so by an authorized person from EEMC or InterMountain Ambient

{IMB).

SIGNED: @%M—SH}NED :

Name Name

[Recteor o4 [€4D

Title Title

Coontvy S\L’-’d@“

Affiliation Affiliation
Daté ’ ) Date

xi
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M5H INDIVIDUAL TEST RUN PAGE INDEX

The Data Sheets in the Individual Test Runs
Are Organized in the Following Seguence

Computer Printouts

Table
Table
Table
Table
Table

Ok Ld BN

Field Data - Sampling Interval Data
Field Data

Field Data Averages

Calculaticns

Proportional Rate Variation

Raw Data Sheets

bata
Data
Data
Data

Data

Data
Data

" Data

Data
Data
Cata
Data
Data
Data
Data
Data

Data

Sheet
Sheet
Sheet
Sheet

Sheet

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

Sheet

#1 Computer Input Data

$#2 Meterbox Data Sheets

$#3 Moisture Catch Sheet

$§4 Scale Sheets

#4-1 Initial Filter Weights

#4-2 Initial Beaker Weights

#4-3 Constant Weights

$4-4 Scale QA Checks

£#5 Particulate Catch Processing Sheet
#5-1 Front Half Catch

$5-2 Back Half Catch

$#5-2 Blank Catch

$#6 Wet Particulate Catch Calc 5Sheet
£7 Particulate Calc Sheet

#3 Miscellaneous Test Data

#9 Stove Operating Data

#9A Stove Operating Data

#10 Fuel Moisture

#11 Wood Density

$12 Burn Rate and Flue Gas Data

#13 Pre Burn Data

$#14 Temperature Data

%15 Pre and Post Test Zero/Span Audits.
#15-1 CO3

$15-2 0©Oj

#15~3 CO

#15-4 50>

$16 OQuality Checks

WST6-Formb
Rev 9/88

¥o. of Pages
1
variable
1

variable
variable
variable
variable

R S e

variable
1
1
variable
variable
variable

Y



Test Series Information and Discusaion

Unit: _Country Hodel#: C-304
Manufacturer: Country Stoves, Inc.

Date Received:_ _3/31/89 Date{(s) Aged:_3/31 and 4/20/89
Sampling Method Used: _ SH Number of Test Runs: 7

The Country C-508 Noncatalvtic Wood Heater

manufactured by Country Stoves

of Auburn, WA waas tested

by Energy and Environmental Measurement Corporation (EEMC) and
InterMountain Ambient (IMA) using the United States Environmental
Protection Agency’s (EPA) Methoda 28, “Certification and Auditing
of Wood Heaters" and SH, "Determination of Particulate Emisaiona
from Wood Heaters from a Stack Locatien.® {See the Federal
Register/Vol. 53, No. 38/Fridey, February 26, 1988/pp. S860-
5926.y The particulate matter (PH) and overall efficiency (OE)

data was calculated as specified in the Wood Heater HNew Scurce
Performance Standard (NSPS).

If computed and reported, the Oregon Particulate Matter (PM)
emissions and efficiency data was calculated uaing the computer
program eaupplied by the State of Oregon’a Department of
Environmental Quality’s (DEQ) as part of the "Standard Method for

Measuring the Emissions and Efficiency of Reaidential
Woodstoves. "

If computed and reported, the Colorado Particulate Matter
(PM) emisasions and Carbon Honoxide (CO) data waa calculated
correcting the Oregon results for altitude, and usasing the State
of Colorado Department of Health’a Regulation No. 4, "Regulation
on the Sale of New Woodstoves" promulgated on June 27, 1985, and
reviaed on September 18, 1986.

All events pertinent to the test data and test results are
recorded on the data sheets in the individual test runs,
particularly pp. 9, 94, SA-2, 9A-2 and 12.

Any deviations made or noted from the promulgated methods
other than those which were accepted and certified by the EPA
and/or the DEQ during the laboratory certification process are
liated and discuased below. No deviations were made or noted.

xii



The C-3508 was scheduled for certification testing several
times. Country cancelled the test series scheduled for 1/30/89
and 2/13/89 without showing. Country did bring the unit (the C-
50) in for testing during the week of 2/27/89, but cancelled the
seriea after performance data ocbtained during aging indicated
that the unit would not pass 1f tested. Country then brought the
C-508 in for testing on 4/3/3%9. A total of =iz (&) runs were
performed on the unit between 4/3 and 4/35/89. Country then did
not need +the time zcheduled during the week of 4/16/89 and =0
cancelled, but did use one day <(4/21/89) of the time scheduled
during the week of 4/17/83 for a fireplace insert reciprocal
certification confirmation test. One (17 run was done on
4/21/89. (Copiea of the acheduling notifications sent to EFA are
to be found in the following pages.?

EEMC keeps track of the design changes made to a unit during
the certification testing process by changing the model
deaignation of the unit from the C-50 to the C-504A, C-50B, etc.
The changes made to the C-50 are as follows:

C-5%0 - Original Stove
C-S04 - Changed the number, size and spacing of the holes in
the secondary manifold tubes from 16 - 1/8" holes on

one inch centers to 18 - .188" holes on 1.18 inch
centers and 18 - .125 inch holes on 1.18 inch
centers. The holes are almost directly across from

each other. {See drawing # 4.0 in the Blueprint
Section.?

The C-S0A was the unit tested. Thus, all of the data sheets
in this test report should be labeled the C-30A4.

is noted earlier, Country wishes to apply for a reciprocal
certification for a freestanding unit with a pedestal (C-50P)
based on the certification test data for the freestanding unit
with legs (C-50L-~the C-S0A in this test report) and for a
fireplace insert (C-55) based upon the test data for the
freestanding unit with legs and the fireplace insert reciprocal
certification test. Alsc note that Country wishes to c¢hange the
model designation of the freestanding unit with legs from the C-
S04 to the ©-50L. The Blueprint section contains drawings for
all three (3% of these units.

It ahould alasc be mentioned here that +the operating
instructions aupplied to EEMC by Country Stoves contained a
measurement error for the primary air contrel setting <for the
medium high burn. The aettings caelled for a setting of 3.75-4.00
inches and EEMC ran a teat at that setting (Run #3) and got a dry



burn rate of 3.02 dry kilograms per hour. At the manufacturer’s
request at the end of the test run, EFMC personnel rechecked the
setting to verify that the setting was correct. It was set at
4.0 inches as specified. The manufacturer’s representative then
rechecked hias calculations and teat data and found that he had
made a calculation error and that the correct setting for the
medium high burn sghould have been 2.75-3.00 inches. This fact
was communicated verbally te EEMC peraonnel on the morning of
4/4/89 and a teat (Run #4) was made at 3.00 inchea.




 ENERGY AND ENVIRONMENTAL

Phone [406) 252-4450 & 1744 Mu%éawney}.&ne B Billings, Montana 88101

- b pate: __Il /f@?/é’% Fa% e mjij@& i;.n@

Acguanetta Delaney

Woodstove Certification Program
US EPA

Mail Drop EN 341

401 M Street SW

Washington, DC 20460

~Acguanetta:
RE: Woodstqvelsertification Test-ﬁotification
This letter is to notify EPA that
Name: C&jttﬁﬁ%fﬁd ES“ﬁ%“»w&
I}ddress: ?Oa 13)2”}“?( QE;}‘&?‘ e -
_ Nubue. u 0 9801

. 4

7 o
Contact Person: _ le i:)iﬁﬁj$%u,n,~ : N
Phone:_( Ql«%ﬁ W =-fepd L

has scheduled ,--~rLﬂffﬁf+v or cancelled - - the
Unit Name: . C PJ \'{‘ '“xt_ﬁﬁdt({ "j':""" e _Model # T i C‘HS(

. for certlflcatlon testing at EEMC 8 Kent WA Lab startlng on

/"”'i j‘%@ : and endlng on . about _,_.Q/rf)} /%‘ﬁ

4

or has- scheduled addltlonal runs on the above unlt startlng on R




ENERGY AND ENVIRONMENTAL

\\M:ﬁé

Phone (406) 252-4450 B 1744 Mullowney Lane B Billings, Montana 58101

Date: 1 }:§§=h%§{” .

Acquanetta Delaney
Woodstove Certification Program
US EPA
Mail Drop EN 341
401 M Street SW
Washington, DC 20460
Acguanetta:
RE: Woodstove Certification Test Notification
This letter is to notify EPA that
Name : (} Corps Ptﬁ r ‘::ﬁE
Address: P(«“ Lt 5 ? o .
! fa\‘ ™y '
KJLL&)GJ“T\ s ﬁﬁﬁg}ﬂ [
Contact Person: {) Qﬁﬁ C:).,m AN
Phone:C J &jg théew}

has scheduled : .- or cancelled > the

Unit Name: e (:}TthﬁiTZ{J - -Model % (zﬁﬁS;CJ

for certification testing at EEMC's Kent, WA 'Lab starting on
/3\:) / 6 L’f | and ending on about 59 /};,,1 /ﬁ‘?g?

or has scheduled additional runs on the above unit starting on

and ending on L N | .

Sincerely,

/N —

Alben T. Myren Jr.

Woodstove Testing Coordinator
ATM/im

XC: Files (3)

&\\MTST7—Form5




ENMERGY AND ENVIRONMENTAL

0 . _

Phone [406] 252-4450 B 1744 Mullowney Lane B Billings, Montana 59101

nfafee Lol vwrise 13 SPOST

Acguanetta Delaney
Woodstove Certification Program
US EFA
Mail Drop EN 341
401 M Street SW
Washington, DC 20460
Acguanetta:
RE: Woodstove Certification Test Notification

This letter is to notify EPA that

Address: ,90 §O.>< 8%
Aubon, W 9503

Contact Person: ~ i)ﬁgitb ﬁ;géiar\

phone:_ (06) B12 +Q6673

has scheduled the

Unit Name: (151&wc¥ﬁu4 Model # CZ‘%SE)

%

Name:

for certification testing at EEMC's Kent, WA Lab starting on
2 /i3 /es and ending on about &/;‘}-/@8
4 7

or has scheduled additional runs on the above unit starting on

and ending on

Sincerely,

Alben T. M n Jr.
Woodstove Testing Coordinator

ATM/im

X¥C: Files (3}
WST7~Formb




EMERGY AND ENVIEONMENTAL

L / Phone [408) 252-4450 B 1744 Mulinwne‘y Lane B Billings, Montana 58101

Date: l]j 13 ?@‘ﬁf g‘f\xm ‘ &}‘3!&%

Acquanetta Delaney
Woodstove Certification Program
US EPA ,
Mail Drop EN 341
401 M Street Sw
Washington, DC 20460
Acquanetta:
RE: Woodstove Certification Test Notification

This letter is to notifg EPA that

ame:_Catnda Sdopes Bhe,

Address: PTD}.J%&‘JX q\@)\? SRS
_ Bubwe, W Y4803/

Contact Person: D&CQ#O[”&% -

2o DY - Qi

has scheduled o - or cancelled ><'_ the

Unit Name: fm&.ﬁ*{\%&m - ... _Model % o SO

for certificatioﬁ_te;:;;; at EEMC's Kent, WA Lab starting on
QJ‘(B /(‘3)@1 and ending on about ;«/f?*!@q

or has scheduled additional runs on the above unit starting on

and ending on

Sincerely,

Alben T. Myren Jr.
Wocdstove Testing Coordinator

ATM/im
XC: Files (3)
WST7-Form5




ENERGY AND EMVIRONMENTAL

/

T

Phone [406] 252-4450

1744 Mullowney Lane B Billings, Mdntana 58101

1 /ale8 Faxed /2 (e (2357 pDSTT

Acquanetta Delaney

Woodstove Certification Program
US EPA

Mail Drop EN 341

401 M Street SW

Washington, DC 20460

Acquanetta:
RE: Woodstove Certification Test Notification

This letter is to notify EPA that

Name: Cawulfw S‘;W‘e& g;"‘f‘f
saaress: 0. Box 982
bunn,
Contact Person:
Phone: | {&ﬁ%/i 6?—3"—?@@3

has scheduled the

Unit Name: (3ﬂ@9~ﬁ@m Model # , (}'E;E)

for certification testing at EEMC's Kent, WA Lab starting on

&‘/2?/@6 ' and ending on about 3/3:]63

or has scheﬁuled additional runs on the above unit starting on

-

Sincerely,

Ben Mo

Alben T. Myr Jr.
Woodstove Testing Coordinator

ATM/im
XC: Files (3)
WST7-Formb

and ending on .



ENERGY AND ENWRNMENTAL

“+has schediled

ﬁhone {406) 252-4450 B 1744 Mullowney Lane B Billings, Montana 58101

Date: 3}/9//@? o Faxeg ﬁif;/@% @ 1M

Acguanetta Delaney

Woodstove Certification Program
S EPA

Mail Drop EN 341

401 M Street SW

Washington, DC 20460

Acquanetta:
RE: Woodstove Certification Test Notification

This letter is to notify EPA that

Name : OU&'@JVQ (S;'/Z:)@ﬁﬂ

J 4
Address: ﬂ/’? ,,0(..,'. @C’X Q@?

Maban , (VA Gt —

ot por b Olse
Contact Person: i;kQLQ; 4= AN

rrone:___ [ 906) EIQ-T63

or cancelled >< the

Unit Name: (:OZﬁVU#@q S - Model # CifS?E)
—_—

for certification testing at EEMC's Kent, WA Lab starting on

,;l/ KX /60[' . and ending on about 3}/ g /8?

s T

or has scheduled additional runs on the above unit starting on

and ending on L N .

Sincerely,

Alb&h T. Myren Jr.
Woodstove Testing Coordinator

ATM/im
XC: Files (3}
WST7-Formb




ENERGY AND EANVIRONMERNTAL

-

Phone [406) 252-4450 B 1744 Muillowney Lane B Billings, Montana 53101

Date: _)//L/_r/(”,icf? ’m RED "3/55,“}? @

Acguanetta Delaney

Woodstove Certification Program
US EPA

Mail Drop EN 341

401 M Street SW

Washington, DC 20460

Acguanetta:
RE: Woodstove Certification Test Notification

This letter is to notify EPA that

Name: (wfﬂuyui{MJ Esﬁvﬁffh

Address: FO ‘-@7)& Cf@?

m heom . G cm/

Contact Person: ﬂjéﬁk} C/}E%y

snones_ (200 670 “FUZ.

has scheduled - >( - or cancelled . the

Unit Name: Ckﬁ%ﬂigixé_ : _ Model # CEff;f)

~d
for certification testing at EEMC's Kent, WA Lab starting on

i{ /H/@Ci , and ending on. about L://?—/@C?

or has scheduled additional runs on the above unit starting on

and ending on

Sincerely,

Alben T. Myren Jr.
Woodstove Testing Coordinator

ATM/im
XC: Files (3)
WST7-Formb




ENERGY AND ERNVIRONMENTAL

-

N\Z

Phone {406] 252-4450 B 1744 Mu!iawm\; Lane B Billings, Montana 58101

oace: _ 3/4/A  Faxen 3)5/57€

Acguanetta Delaney

Woodstove Certification Program
US EPA

Mail Drop EN 341

401 M Street SW

Washington, DC 20460
Acguanetta:

RE: Woodstove Certification Test Notification
This letter is to notify EPA that
Name : <2Qﬁ3ﬂ{i;£j ngfﬂﬁiﬁ
aaaress: 10, Bode 960
| wamfn WA F60+
contact persons OB Olsen
phone: (200 ) um »9661

has scheduled ‘ or cancelled ;égéi o , the

Unit Name: ()@Tﬂﬂ\i&hi - . Model # (}“EiZ)

for certification testlng at EEMC's Kent, WA Lab starting on

L //O /(Q C]’ ' and ending on about L?///L//{’f‘) Cf

or has scheduled additional runs on the above unit starting on

and ending on

Alben T. Myren Jr.
Woodstove Testing Coordinator

ATM/im
XC: Files (3)

\\\%TST7—Form5




ENERGY AND ERNVIRONMENTAL

&\\hWST7mForm5

Phone [406) 252-4450 B 1744 Mullowney Lane B Billings, Montana 58101

Date: ,.3///%//(51‘ C;z e F;ﬁ;"'”f\m ﬁ/ﬂ/ﬁﬁ ii

Acqguanetta Delaney

Woodstove Certification Program
US EPA

Mail brop EN 341

401 M Street SW

Washington, DC 20460
Acguanetta:

RE: Woodstove Certification Test Notification

This letter is to notlfy EPA that
Name: Vbi;q :béﬁbéz S _
Address: 00 L{QJC Q6D

)a(/( bafm (Uh Cf@@‘?’/

Contact Person:iilﬂeia (hLSQJP\“-’
Phone: (%%36J.“. ﬁ%ﬁ%}‘"ﬁhﬁé&fﬁi_

has scheduled ‘ : or cancelled o the
Vool
Unit Name: ,<Ufﬁ3ﬁﬁkﬁlu R . Model 2 (}“ﬁgiZ)
)

for certification testing at EEMC's Kent, WA Lab starting on
(‘{ /{}/@C]‘ _and ending on about ["’//)/ /(69’

or has scheduled additional runs on the above unit starting on

and ending on

Sinz?fsly,

Woodstove Testing Coordinator

ATM/im
XC: Files {3)
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EPA Weighted Averasges Calculationa

EP4 Weilghted Averesge Particulste Emiscion Rete

The weighted average particulate emiasaion rate (PH) for the

Country C-504 Noncetalvtic Freestanding Wood Heater manufactured

by _Country Stoves, Ine. of Auvburn, WA iz 5.5 gihr.

EPS Weighted Average Overasll Efficlency

The weighted average oversll efficiency (OE) for the

Country Stovas is defsult - 63 x.

11, EFPA Teat Results

Dry Burn Overall

Run # Rete/kg/hr Grama/Hour Efficiency
® ) Q.77 2.658
= 1 1.09 7.743
= 4 1.83 5,521
* 3 3.02 3.48%
= 2 3.62 5.167
S! 1.08 5.689
S 1.24 3.092

Notea: 'Run S Fan Confirmation Teasat
®Run 1 = Fireplace Insert Reciprocal Certification Test
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III. EPA Cumulstive Probebility Calculetions

&ct. Dry Low Dry

P, = [Hi Prob.-lLow Prob.l[Burn Rete-Burn Rate] + Low Prob. = P
.03

P, = [ 220 - .185 1L 6.77 - 0.75 1 + 51853 = ,1990
05

P, = [ _.480 - ,407 1t i.¢s - 1.05 1 + 407 = ,4494

P, = [ .882 = 875 It 1.83 ~ 1.80 ] + 875 = ,8792
.05
P, = [__.985 = . 984 1L 3.02 -  3.00 1 + .,984 = ,9844
Py = L .992 - - 991 1L 2.62 - 3.80 ] + .9291 = ,9914
.05
P, = 1 - 1L - ] « =
.05
P, = £ - 1C - 1 + =
.03
P, = £ bl 1C - ] + =
05
P, = - JC - ] + =
P, = L - 1L - ]l + =
.05
P, = L - 1L - 1 + =
.03
P, = § - 1C - ] =+ =
.03
pz = L - 1t - i o+ =
.05
P, = L - 1L - 1 + =

.05
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K, = B -~ Pp = . 4494 - 0000 = .4494
Ke = B - P, = .8792 - _.19%90 = .6802
we= P - Po= .3844 - .4494 e .5350

K. = B - Py = .9914 - .8792 = L1122
Kg = B, - P, = 1.0000 - .9844 = L0156

)
~
[
o
I
T
"
"
!
[i]

IV. EPA Weighted Averasges Calculstions

The following formula is the one set osut in Equation 28-1,
Section 8.1, Method 28 and is to be used to calculate both the
weighted average particulate emission rate (PM) and the weighted
average overall efficiency (CE) as shown helow. The formula uses
interpolated probabilities for a given heat cutput demand
calculated from the values listed in Table 28-1¢(2) in MHethod 28.

. K,PM + K,PM, » K,PM, = ... KPM,
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