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ABSTRACT

Indoor exposure to particulate air pollution associated with residential
wood combustion was studied in five typical Northwest homes during May, 1980.
Particulate mass and polynuclear aromatic hydrocarbon (PNA) species were
measured in eacﬁ home prior to, and during wood appliance use to determine
the degree to which indoor particulate mass and PNA concentrations increased.
Air infiltration rate information typical of the homes included in the survey
were obtained from the literature. Records of wood use and climatic conditions:
during the indoor sampling period were maintained.

Experimental results are compared to other indoor air pollution studies
on residential wood combustion and interpreted in relation to typical wood
use during cold weather periods associated with greater wood burning activity.
Program conclusions relative to appliance operation, design and maintenance

are discussed.
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EXECUTIVE SUMMARY

Recent increases in the use of residential wood combustion appliances
and home weatherization have focused new concern on public health risks
associated with indoor particulate air pollution from wood stoves. The
purpose of Task 7 was to develop'a better understanding of the concentration
of indoor particulate and polynuclear aromatic hydrocarbons (PNA) during
appliance use, thereby providing a basis upon which future indoor exposure
levels can be assessed.

The program design consisted of measurement of aerosol mass and PNA
concentrations in five typical Northwest homes during a 5-day period of wood
stove use. Measurements during a similar time period within which the
appliances were not used served to provide a measure of the increase in aerosol
and PNA concentration associated with wood stove use. Houses selected for
study included a newer tract home, a weatherized, airtight home built in 1974;
an older home built in 1948, a moble home and an older rural home built in
1930. Only non-smoker homes with wood stoves were studied. Air infiltration
rates'typical of 4 of the homes were obtained from the literature. No infor-
mation for mobile home air exchange rates was found, however.

Results from the sampling program indicated that, within the limits of
experimental error, there was no significant increase in the concentration of
aerosol mass or PNA concentration during appliance use in four of the five homes.
Significant increases in mass .and PNA levels were, however, found in one nome
equipped with a wood stove that leaked smoke into the room during charging
and/or from leaks in the flue system. Concentrations of benzo(a)pyrene (B(a)P)
found in this home during stove use were equivalent to B(a)P exposure associated
with smoking approximately 10 cigarettes per day (lower limit estimate).
Because wood use during the saﬁpling period was about 25-607% of that typically
used during the colder winter months, program results cannot necessarily be
considered representative of periods of typically heavier wood use.

The program conclusions have identified the importance of proper wood

stove installation, maintenance and operation to prevent excessive fugitive



emissions which is of key importance to indoor air quality. The potential
for public health risk associated with indoor fugitive smoke emissions is
likely to become increasingly important as air infiltration is decreased

by home weatherization and the use of wood burning appliances becomes more
popular. Current information establishing the number of wood burning house~
holds with leaky stoves is not available upon which to form an assessment of

public health risk.
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1.0 INTRODUCTION

The use of wood as a residential space heating fuel has increased
significantly over the past Iesw years. Figure |l illustrates the rapid growth in
the sales of wood burning appliances over the past decade. Because of the
increasing popularity of wood burning appliances and the current emphasis on
energy conservation (and attendant reduction in air infiltration), occupants of
homes that heat with wood are likely to be exposed to fugitive smoke emissions
that can represent an important health risk. This potential problem is
especially important to the Pacific Northwest where approximately 50% of the
homes rely on wood fuel to provide at least a portion of their hearing
requirements. An understanding of the indoor air pollution aspects of the
Residential Wood Combustion (RWC) problem is important to those pfomoting the

expanded use of wood for space heating.

2.0 PROGRAM PURPOSE

The purpose of Task 7 is to develop (a) better understanding of the level of
respirable particulates in representative homes during peribds of wood burning
and (b) an assessment of the concentration of carcinogenic polynuclear aromatic
hydrocarbon (PNA) compounds found during appliance use.

An individual's total exposure can be separated into indoor-home,
indoor~work and outdoor environmental exposures, Potential pathways for exposure
to hazardous air pollutants are illustrated in Figure 2. Although the entire
exposure to pollutants from wood-burning appliances is of interest, only the
indoor environment pathway will be assessed in this study, Polynuclear aromatic
(PNA) compounds are of primary concern because of their abundance in RWC
emissions and their carcinogenic nature. Many of the PNA compounds {(such as
benzo(a)pyrene) have been classified as carcinogenic and have historically been

used as an indicator of other carcinogenic agents.
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PROGRAM DESIGN

The apvproach used in this study was to measure the indoor concentration of
selected hazardous and indicating chemicals associated with particulate emissions
from RWC. The contribution of direct appliance emissions to indoor
concentrations was evaluated by means of comparative measurements made before and
during periods of appliance use. Aerosol contribution associated with
infiltraction of outside air was assessed by two techniques: (1) indoor
measurements were made during a period when the wood burning appliances were not

_ in use, and (2) lead, which is nearly unique to the outdoor environment, was
measured on sampies simultaneously collected indoors and outdoors.

Since the program results are highly dependent upon the nature of the indocr
environment, the selection of homes to be included in the program were of central
importance. In addition, a large number of other variables (Table 1) can affect
pollutant concentrations and health exposure levels. Because wood burning
appliances are only one of a group of aerosol emission sources in the home, the
program design was structured to cobtain samples during periods with and without
wood burning activity. Development of other program design elements required
an analysis of the importance of each variable. Several of the more critical

variables are discussed below.

3.1 Home Air Exchange Rates

Infiltration of outside air to the indoor environment is of critical
concern in assuring ch;t program results can be properly interpreted and representati\
of typical homes. The initial program plan included measurements of five
indoor home environments to (a) provide representative information of exposure
levels in typical Northwest homes (b) reduce the importance of air exchange
rate measurements in the study and (c) keep the program cost within available

resources.



'TABLE I

PRINCIPAL VARIABLES ASSOCIATED WITH INDOOR
AIR POLLUTION FROM WOOD-BURNING APPLIANCES

APPLIANCE - Brand and Model

FUEL
* Species
* Moisture content

*+ Size
* Aging period

APPLIANCE OPERATION

* Kindling and starting procedure

* Fuel loading frequency and methed

+ Combustion rate

¢+ Combustion temperature

* Special manufacturers operating instzuctions

* Air exchange rates .
»+ Structural differences between homes

* Insulation

+ Storm windows

* Ventilation systems

* Internal air volumes

* Location of wood burning appliance
* Chimney design

HOUSEHOLD ACTIVITIES

+ Family size and age
+ Socioceconomic class
* Average household occupancy per day
+ Length of appliance use
Percent of space heating requirements supplied by appliance
+ Behavior patterns, e.g., cooking, hobbies, swmoking, ventilation,
temperature preferences, etc.

METEOROLOGICAL VARIABLES

* Wind velocity - air exchange rate

+ Temoerature - fuel combustion rate

+ Relative humidity - aerosol chemistry and physics
+ Low level inversion conditions - down draft



Alr exchange rate measurements were not made because flucuations in air
infiltration due to weather conditions, ventilation fan use, window and door
use and other parameters reflected in a single short term measurement would
be orf little value. Occupant behavier and structural artifacts are particularly
significant when comparing nomes representing the spectrum of structural types
and socioeconomic groups. In addition, extensive SFg tracer infiltration
studies are typically able to provide results reproducible to only = 50%.°2
For these reasons, and because of limited resources, air exchange rate
measurements were not made. Instead, a literature search was undertaken to
provide estimates of infiltration rates typical of the homes included in this
study.

A recent compilation of published data estimated that the average air
exchange value for 224 homes during the winter was .67 air changes per hour (ach)
with a standard deviation of .48 ach.® Based on this survey, relative air
exchange rate ranking can be made based on structure, insulation and occupancy
using literature values for similar home types. Table 2 summarizes air exchange
rate measurements made for homes of similar age, construction and floor area
as those used in this study. Information on air exchange rates for mobile
homes similar to that included in the study was not available. Older
uninsulated homes clearly fall at the high end of the air exchange rate range,
whereas new energy efficient (well sealed and insulated) homes are grouped
at the low end. In this study, an effort was made to select homes with
approximately the same number of occupants to reduce potential variability
in air exchange rates between homes.

A qualitative measure of the actual air exchange rate is provided by
an analysis of the lead content of indoof and outdoor air particulate samples
taken simultaneously. Since no known lead sources have been found in typical
homes, the intrusion of lead-enriched aerosol from outdoor sources (leaded
auto exhaust) can provide a measure of the air exchange rate. As, for
example, the ratio of indoor to outdoor Pb approaches 1.0, the air exchange
rate should also increase. Low indoor/outdoor ratios indicate low exchange
rates due to particle deposition on interior surfac The indoor/outdoor
Pb ratic also provides an indication of the upper limit of outdoor wood
appliance emission contribution. The absclute Pb values are indicative of the

distance to local traffic sources.



Table 2

Typical Air Infiltration Rates
For Survey llomes

T Average Literature Value’®_

——

Lowest ACH Air No. of

House House Rank Construction Floor Construction Floor Changes/hr Homes
Number Type Order Date . Area (m?) Date Area (m?) mean * std. dev. Tested

1 Older 3 1948 156 1950's 118 0.600 + 0.040 2
Home

2 New tract 1 1940/19701 158 1950's 114 0.338 £+ 0.110 13
Home .

3 Adirtight 2 1974 135 1977 115 0.556 + 0.133 5
Home

4 Mobile - 1975 88 - No Available Data : -
Home

5 Rural 4 1930 56 1929 105 1.140 + 0.340 2
Home

Notes: '° 1970 Addition to Home Constructed in 1?40

2* Literature values are for frame homes - not mobile homes

3* Reference 4



3.2 House Selection Criteria

Houses selected for inclusion in the field program were selected on the
basis of the criteria listed in Table 3. All were selected within the same
airshed to assure some uniformity in outdoor air quality conditions. Key
criteria for selection included (a) an absence of smokers in the household, (b)
house type classified into one of the five groups chosen for study, (¢) the
presence, and established use, of a wood burning appliance, (d) selected occupant
characte;istics, (e) willingness to participate in the study, and (f) an absence
of unusual combustion practices within, or adjacent to, the house. Backyard
burning was considered an important emission source considered within the last
criteria., Figure 3 describes potential sources and causes of wood smoke to the
indoor air quality which were considered in the house selection process. In
addition, the home types selected (Table 3) were intended to be representative of
a cross section of Northwest homes. Table 4 summarizes the characteristics of
the houses included in the field program. Figure 4 shows the house locations
within Metropolitan Portland. Figure 5 illustrates the ground level floor plan
of each house, the location of the wood burning appliance and the sampler.

Prior to initiation of the sampling period, information regarding the
program and its purpose were distributed to home occupants, as were study
instructions, house information sheets and daily data sheets describing wood
stove operation, sampling information, weather and unusual events that may have

influenced sample collection.

3.3 Wood Characteristics

An important consideration in developing the program design was control of
the species and amount of wood burned in each household. A uniform lot of
Douglas Fir firewood was purchased and supplied to each household in bundled,
pre-weighed lots to insure that (a) accurate information on the amount of fuel
burned could be obtained, (b) fuel consistency was maintained between households,
and (c) variations in emission chemistry between homes could be minimized to the

extent reasonably practicable. Moisture content measurements of the fuel varied



TABLE 3

HOUSE, APPLIANCE AND OCCUPANCY CHARACTERISTICS
USED 7O SELECT HOMES TO STUDY INDOOR AIR
POLLUTION FROM WOOD-BURNING APPLIANCES

I. HOUSE TYPE - An attempt will be made to select one home
from each of the following five categories.
Additionally, at least one home will be from
a rural area.

* An older home

+ A newer tract home

* A mobile home or prefabricated home
* A low income home

+ A tight home (energy efficient)

II. HOUSE CONSTRUCTION FEATURES WHICH MIGHT CONTRIBUTE TO HIGH INDOOR
POLLUTION LEVELS (TABLE 1)

ITII. HISTORICAL USE OF APPLIANCE (PRIMARY/SECONDARY, YEARS IN USE, ETC.)

IV. APPLIANCE - TYPICAL COMMERCIALLY AVAILABLE STOVE AND CHIMNEY‘INSTALLED
ACCORDING TO MANUTACTURERS SPECIFICATIONS

V. OCCUPANTS CHARACTERISTICS

* Family of three or more individuals (preferably at least ome child)

« 80 to 907 occupancy over a typical week

* No indoor combustion sources other than wood burning appliance

+ High level of interest in study

* Willingness to conform to minor restrictions during the study
period

*+ No smokers
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POTENTIAL SOURCES AND CAUSES OF WOOD

BURNING APPLIANCE EMISSIONS TO THE INDOOR ENVIRONMENT

Wind
recirculation
) /\/
recirculation
//,/’/‘ t/,leak
B
leak Exhaust emissions from
fan neighboring wood st
/ﬂ refueling a g g wood stoves
¥ H¢—\_)clean1ng <
window j?d window
leak” B U
DURTNG USE NOT IN USE DURING CLEANING
Exhaust fan in house creates » Vapors from condensate +  Chimney cleaning
negative household pressure deposited in chimney + Removal of ash from stove
A puff of smoke may be drawn + Resuspension of dust

into room during refueling
leaks in stove and/or chimney
Recirculation

Neighbors appliance emissions

FIGURE 3
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Table 4

Indoor Residential Sampling
Residential Wood Combustion Study
(May 8-20, 1981)

House Characteristics

Home No.

We. of Wood

Avg. Mass of

House Type Square Feet No, Occupants Wood Stove Burned (Kg) Wood Burncd/ﬂﬂy‘
Older Houme 1680 10 Orley 89 18 kg/day
Newer Tract 1700 ' 4 Fisher 97 19.5 kg/day
Home

Well Insulated, 1450 ) 3 Earth 87 17.5 kg/day
Adr tight home

Mobile Home 950 3 Arrow 29 5.8 kg/day
Low Income, 600 3 " Ulefos 25 10.7 kg/day

Rural Home,
Poorly Insulated

Average RalLe
of Wood Use
During Survey

14.5 kg/day




Figure 4
Residential Wood Combustion

Study House Locations
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between 20 and 30%. The émount oi wood consumeda per home during the burning
period was found to range from 25 to 97 kilograms. Douglas Fir was chosen as
it is indigenous to the Pacific Northwest and a commonly used fuel. Xindling,
combustion rate and uniform starting instructions were provided to each
household to minimize house to house variations in appliance operating

conditions.

3.4 Meteorological and Space Heating Variables

Since personal exposure and indoor air quality conditions are dependent
on the extent and duration of wood stove (or fireplace) use, collection of
local climatological data (temperature, heating degree days and wind speed)
is helpful to place the data in proper perspective relative to peak heating
periods. Table 5 summarizes homeowner RWC appliance use during the wood
burning period while Table 6 summarizes the meteorological conditions during
the sampling period. Volume II is a compilation of appliance use in each home.

Weather conditions during the burning period (May 14-20, 1981) may be
characterized as a period of moderate temperatures, light rain and cloudy
skies. Since the total heating degree day value for the burning period was
only 66, as compared to a typical peak 7 day period in February, 1981 of 198,
space heating demand during the May burning period is not representative of
"worst case'" heating demand conditions during cold weather episodes.

Comparison of the rate of wood use per household during the indoor sampling
period to use during a period of cold weather (February, 1981) helps to place
the sampling results .into the proper perspective. Results from the 1981 wood
use survey conducted in Portland, Seattle and Spokane provided extensive
information on the quantity of wood burned in wood stove households. Table 7
summarizes results of the survey for the month of February, 1981, a typical
period of high space heating demand. (Note that for each city the survey area
consisted of one-square mile of a residential neighborhood located near an
ambient air sampling system; consequently, although the wood use values are

believed to be typical of a high demand period, the data must be used with

caution.)
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Table >

Burning Period Record Summary

Home No. Times Wood Burning Perioa
No. Date Refueled Use Start End Comments
(Logs) (Estimated)
1 May 14 ND ND 6:43 aM’ ND Overcast; vacuuming house
May 15 Many ND 6:50 aM ND
May 16 ND ND 8:00 aM 1:00 PM Qvercast
May 17 ND 3 8:10 aM ND Qvercast
May 18 ND ND 7:05 aM ND Rainy
May 19 ND ND ND ND
2 May l4 2 3 5:30 PM ND Hot start up
May 15 3 3k 4:15 PM 1:00 AM Hot start up
May 16 2 3 12:50 pM 9:00 PM Hot start up
May 17 2 4 4:30 PM 1:00 aM Hot start up
May 18 1 2 6:00 PM  Midnight Hot start up
3 May l4 0 2 4:00 PM  8:00 PM Hot start up
May 15 0 1% 8:30 PM  9:30 PM
May 16 o] 3 10:00 AM 1:30 PM
May 17 0 3 10:00 aM 2:30 PM
May 18 0 2 4:00 PM  7:30 PM
4 May 14 3 2 6:00 PM  2:00 aM Smcke downwash outside of
the house during startup
May 15 2 2 9:00 PM  Midnight Smoke in room during
refueling
May 16 - No Burning -
May 17 3 2 8:00 PM  Midnight
May 18 2 2 8:15 PM  Midnight Smoke haze outside
May 19 2 3-4 6:00 PM  3:00 AM
5 May 14 0 ND 1:00 PM  4:00 PM Small fire
May 15 1 2 9:00 AM  9:00 PM
May- 16 2 2 9:30 AM ND
May 17 2 2 Noon, 8 PM 2:00 aM
May 18 0 L 8:00 AM ND
May 19 3 2. 9:00 AM ND

ND - No Data

16
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Table 6

Residential Wood Combustion

Indoor Sampling Program

Climatological Conditions Summary*

Degree Days Average Sunshine
Temperature (°F) Heating Wind Speed (% of Possible)
Day Maximum Minimum Average (Base 65° F) (MPH) L
8 68 43 56 9 8.9 80 |
No
9 65 50 58 7 13.9 88
Burning
10 66 45 56 9 10.4 92
Period
11 66 49 58 7 9.3 87
12 76 42 59 6 5.7 92
14 64 48 56 9 7.2 62
15 56 45 51 14 1.5 51
16 63 47 S4 1 7.4 78 Burning
17 64 50 57 8 7.1 62 Period
18 63 52 58 7 6.7 56
19 60 51 56 9 4.8 55
20 61 52 57 8 6.5 49

* NWS Station, Portland Alrport




Table 7

Summary of
Wood Use For
Households with Wood Stoves
(February, 1981)

Portland Séattle Spokane
Cords 3urned (Mean)+ 0.52 £ 0.39 0.43 =z 0.36 0.89 = 1.02
Hours of Operation (Mean) 231 % 195 219 =z 129 310 * 225
Kg burned/day (8 hours)* 23 21 31
Kg burned/day (15 hours)* 45 39 - 58

Kg burned/day during indoor 14.5%%
Sampling period

* Estimate assuming 20% moisture content Douglas Fir
+ Based on wood use survey results, Task 2B

**% Average rate of wood use, (see Table 4)

The quantity of wood burned per day during the indoor sampling period
(Table 4) was approximately 607 of the 8 hour wood use rate identified during
the February wood use survey (Task 2B) in Portland.

Personal exposure and indoor aerosol concentrations reported in this study
should, therefore, be considered in light of the wmoderate weather conditions

and fuel use that occurred during the sampling period.
4.0 SAMPLING AND ANALYTICAL DESIGN

Air sampling was conducted in each home using low volume samplers operating
for a 24 hour period at a flow rate of 70 lpm. The inlet cut point of the
sampler is approximately 30 um, mass median aerodynamic diameter. The sampler
intake was located at a height of 1| m above the floor and no closer than 2 m
from the home's wood stove. Samples were taken on 47 mm glass fiber filters

which were weighed before and after sampling*to determine the mass of aerosol

* Filter weights include a mean correction of 12% to account for quartz fiber
losses caused by adherence to the filter holder gasket.

18



captured. Following weighing, tﬁe filters were  frozen to minimize possible
PNA losses and snielded from sunlight. Sampling changing and records of air
volume sampléd were maintained by the homeowner. Each sampler's Zlow rate
was calibrated prior to each series of home measurements.

Following gravimetric analysis, each of the ten 24 hour samples collected in
each household during the burning and no burning periods were submittec for 2Na
analysis by gas chromatography/mass spectroscopy. The organic fraction of the
samples were first extracted using standard Soxlet techniques, followed bv specie
separation on an alumina column. The ten composite samples (5 burn, 5 non-durn)
thus formed on the average represent the particulate material contained in 300 =’
of indoor air. Seven PNA's were selected for quantification based on their
presence in wood smoke as determined from previous studies and/or based on their
carcinogenic properties. The compounds selected were: fluoranthene, pyrene,
benz(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene
and benzo(ghi)perylene.

As noted above, an outdoor sampler was collocated at each home and run
simultaneously with the indoor sampler for one 24 hour period to assess lead
levels within, and outside of, the house. These samples were analyzed by X-ray
Fluorescence. Figures 6 and 7 show the appearance and location of the indoor and
outdoor sampling systems, respectively. A description of the project quality
assurance plan is found in Appendix A. Raw data from the field program is

included in Volume II.

5.0 PROGRAM RESULTS

Tables 8 and 9 present the results of the average mass measurements and PNA
results during burning and no-burning conditions. Table 8 also lists results of
indoor and outdoor lead Eoncentrations, and the ratio between the two values as
an indicator of outside air intrusion.

Results from the sampling program suggest that, with the exception of house
number 1, differencesin the indoor air quality measurements for average aerosol
mass and PNA concentrations as a result of wood appliance use were within the
uncertainty of the measurements. This finding must be tempered with the
understanding that the amount of wood burned in the homes during the test was 50%
to 607% of that likely to be burned during cold weather conditions (average
actual wood use was 6 hours per day during the sampling period). Indoor/outdoor

lead measurements indicate that homes 1, 2 and 3 had significantly less air
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Table 8

Residential Wood Combustion
Indoor Sampling Program

-Summary of Analytical Results for Mass and Lead-

Average Burn- (Hg/m?Y)

Lead (ug/m?)

Average Mass of

llome No-Burn Burning Difference Ratio Wood Burned
Number Home Type (A) (B) (B-A) Indoor (C) Outdoor (D) C/D Per Day (Kg/day)
1 Older Home 50.5 73.6 23.1 5.05 X 10 2 1.10 x 10!} .45 18
2 _ New Tract 16.5 23.0 6.5%x 3.83 X 1072 8.04 X 1072 47 19.5
Home
3 Airtight 18.7 19.5 0.8%% 7.54 X 1072 1.95 X 107! .38 17.5
Home
4 Mobile Home 32.9 38.61 5.7%% 2.42 X 1072 2.65 X 10 2 .91 5.8
5 Rural Home * 77.4% - 2.82 X 1072 2,94 X 1072 .96 10.7

* Insufficient data
t 5 day average based on 4, 24 hour filters
** Statistically Insignificant at 957 CI
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Talle 9
Residential Wood Combustion
tndoor Sampling Program
-Summary of PNA Composite Resulta (ng/m’)-
Home Fluoranthene T pyrene Benz (n)anthracene Nenzofluoranthenes! Benzo{a)pyrene DlhenznhthracenosfHWGELn;R(EETS;uF}iﬁh;

~ Number No-Burn Burn No-Burn Burun No-Burn Burn No-Burn Burn No-Durn Burn No-Bura Burn  No-Burn — Burn

) 0.1 (] 0.2 1.0 -* 41.3 0.3 51.3 - 26.) - 2.4 - .y

(A) Y

2 0.3 0.3 0.8 0.7 0.2 0.3 0.2 0.4 0.1 0.3 - 0.2 - 0.6

) 0,1 0.1 0.1 (U] - 0.05 0.05 0.4 - 0.2 - 0.2 - 0.1

h 0.3 0.2 0.4 0.7 0.1 0.2 0.4 0.6 0.2 0.3 0.3 0.2 0.4 0.5

S(") 0,2 0.t 0.1 0.3 - - - - - - - - - .

A Brank valuea Indicnte specie concentration bhelow mintmum detection Vimic.,
Benzo(h) Fluoranthene and dibenz{a,h)anthiracene were not completely resolvable {rom thelr fsomers, and
reaults were reported as henzof luoraunthenes and dibenzanthracenes.

{(A) No-burn aamples from llowe 2 consisted of 3, 24 hour gamples due to power fallure.
() No-hurn snmples from Home 5 consisted ol 2, 24 hour samples due to equipment fallure.

The mindmim detectable concentcation for fluoranthene, pyrene, benz(a)anthracene, benzoflnoranthenes and
benzo(n)pyrene was approximately .05 ng/m . The mlnimun detectnble concentration for benzo(ghi)perylene
and dibenzanthracenes was approximately .1 np/m’,



intrusion that homes 4 and 5. This is consistent with the air exchange rates
listed in Table 2.

Further inveétigation into the nature of the indoor exposure concentrations
in house #l was conducted to determine the cause of the marked increase in
aerosol mass and PNA concentrations during wood stove use; the cause was deter-
mined to be due to excessive fugitive emissions entering the room as a result

of inadequate stove maintenance and/or design. Results are discussed below.
6.0 DISCUSSION OF RESULTS

Few studies of indoor exposure to residential wood smoke have been conducted
to date, but some useful comparison can be made. Table 10 summarizes the results
of several recent studies involving the use of wood stoves or fireplaces.
Respirable suspended particulates (<3.5 um) were measured for varying periods of
time. Two of the investigations simultaneously sampled outdoor ambient levels.

In all the homes where outdoor measurements were made, the indoor concentrations
were higher than the outdoor values.

Benton, et.al., measured the concentration of respirable aercsol (<3.5um)
in five rural Kansas homes using wood fuel. Condensible organic species were
characterized by gas chromatography. Respirable.particulate levels during the
wood burning period were found to average 33 ug/m3 for a l2-hour period and
range upward to 66 ug/m3.5 These results indicate aerosol concentrations higher
than those found during this study, possibly due to the quantity of wood burned,
the nature of Qbod burning appliances used or experimental design. It is important
" to note that the length of the sampling period (in this study 24 hours) is likely
to have a significant impact on the measured emissions due to the averaging effect
of the sample time. For example, for a given day (24-hour period) during which a
wood stove is used for 8 hours, one would reasonably expect aﬁ 8-hour air sample
taken simultaneously with the 8 hours of stove operation to yield a higher emis-
sion level (ng/m®) than a sample taken over the entire 24-hour period. Consequently,
both the sampling procedure and the amount of appliance usage s likely to affect
the results. '

Spengler's studies of day-to-day variation in indoor air quality and its
relationship to specific household activities emphasizes the importance of

cooking, smoking and fireplace use. The following excerpt serves as an example:
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Table 10

Indoor-Qutdoor Respirable Particulate Concentrations

Woodburner No. of Outdoor Indoor
Study ~° in a Days Concentration Concentration
Home Sampled (Mg/m3) (bg/m3)
6

Spengler No 25 11.5(2.4-22.7) 15.2(8.4-23.0)
No 30 10.9(2.4-18.3)  20.9(7.6-72.4)
Yes (W) 30 12.5(4.8-24.0)  27.5(8.4-60.3)
Yes (F) 30 10.3(3.7-21.6)  17.9(7.6-61.8)

Benton® Yes (W) 2 ND© 24-66%
Yes (F) 2 ND 34-40°
Yes (W) 2 ND 33-37¢
Yes (W) 2 ND 37d
Yes (W) 2 ND 12-20%

ceomer ' ° Yes (W) 14 34.2(22.6-57.6) 49.0(14.3-72.5)
No® 14 27.4(13.9~53.7) 28.0(23.9-31.6)
Yes (F) 1 30.3 159.9
No© 14 14.0(7.3-21.8  40.9(21.7-66.9)
Yes (F) 1 6.0 67.6
No® 14 17.9(7.7-30.5)  18.8(6.3-39.0)

a
b

(W) - woodstove,

€ ND - not determined

(F) fireplace

d 12 hr. sampling time per day

The concentration range is in parentheses.

e . ; .
This is the same residence as the entry directly above, except the

woodburner is not in operation.
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"Before turning to the analysis of the data, it is interesting
to look at the data for the individual homes to see the effects of
unusual occurrences against the background of normal daily patterns.
For (home W!l), December 24, 1979, was the day before Christmas and
several of the occupants were away. The dining room was not used,
no meals were cooked, and the second-floor bedroom was unoccupied.
For this day, the uniformity of room concentrations is remarkable.
The indoor concentrations ranged from 20.8 to 22.8 ug/m3. The
outdoor concentration was 22.7 ug/m3 and the I/0 (indoor/outdoor)
ratio was 0.96.

On the same day (December 24, 1979), for (home N) indoor
respirable particle concentrations were much higher than normal.
The home was occupied for 4.5 hours with 30 people enjoying a
party. The higher levels reflect activities such as cooking, smoking,
and use of the fireplace. The indoor concentrations ranged between
49 and 80 ug/m® while the outdoor level was 24.5 ug/m’.

For (home W2), December 2, 1979, stands out for its high wvalues.
On this day the house was occupied by about a dozen people, including
several smokers, and a turkey was roasted for several hours. With an
outdoor level of 15.7 ug/m®, the indoor concentrations averaged
60 ug/m3 and ranged between 59 and 63 ug/ma. This home is heated in
the winter almost exclusively by a wood stove in the dining room.
However, on December 7, 1979, the wood stove was not used at all, and
no smoking occurred in the house all day. Concentrations in all rooms
were unusually low on this day. The outdoor concentration was 5.1
ug/m® and the indoor concentrations ranged from 6 to 11 ug/m®. "

In addition to the concentration of‘respirableisuSpended particulates, the
composition of pollutants is of concern. For example, Moschandreas, et. al.,
measured indoor and outdoor benzo(a)pyrene (BaP), a by-product of wood and
known carcinogen, at two of the residences.’ At one residence on a woodburning
day, the indoor BaP concentration was 11.4 ng/m® while the average indoor
concentration during twelve days with no woodburning activity was 0.6 ng/m’.

The outdoor levels were even lower.

Another study involved sampling indoor and outdoor air at twenty residences
with woodburning facilities.® Ten residences had woodstoves and ten had
fireplaces. Concentrations of total suspended particulates (TSP), carbon
monoxide, benzo(a)pyrene (BaP), total aldehydes, and formaldehyde were determined
on both a day when woodburning occurred and a day when it did not occur. Results
indicate a correlation between elevated TSP, CO and B(a)P indoor concentrations
for the woodburning days compared to non-woodburning days, while aldehyde and

formaldehyde indoor concentrations could not be attributed strictly to

woodburning.

26



The measured indoor particulate concentration generally increased
during woodburning periods with respect to both the measured values during
non-woodburning periods and measured ambient concentrations. A maximum
B(a)P indoor contentration of 9.7 ng/m3 was measured as compared to ambient
and non-woodburning concentrations of less than 0.5 ng/m’. '
Comparison of indoor and outdoor PNA concentrations by Butler found that

1% Butler also suggests that if

PNA levels are normally of the same magnitude.
one assumes a normal breathing volume of 15 m® of air per day and that 90% of
the B(a)P is associated with particles in the respiratory range, daily exposure
to B(a)P can be calculated from the measured concentrations. Using this basis,
the occupants of house 1 of this study exposed to average B(a)P concentrations
of 26 ng/m> would breathe approximately 350 ng of B(a)P per day.

To place this information in perspective, it is useful to examine the
level of personal exposure associated with cigarette smoking. The dosage of
B(a)P associated with cigarette smoke ranges from 8-50 ng/cigarette. Wynder!?
suggests, as a typical case, that one cigarette will deliver about 34 ng of
B(a)P to the body by way of cigarette smoke, assuming a retention time in the
lungs of from 5 to 30 seconds. B(a)P exposure to residents of house 1, then,
would be equivalent to about 10 cigarettes per day during the 5 day wood
burning period. Similarly, data on Bﬂa)P dosage of cigarette smoke from
Bridbord, et. al., would suggest an exposure equivalent to 38 cigarettes/day.!?

The B(a)P concentrations measured in his study can also be compared to
measured ambient air concentrations in the Pacific Northwest. In the late
1970's, annual average concentrations of B(a)P ranged from 2.3 to 4.8 ng/m’
in Portland, Eugene and Medfotd. The highest quarterly composite measured
" was 8.2 ng/m® in Medford during 1968. Current concentrations in Oregon are
not known, but trends in the organic content of air samples indicate that

B(a)P concentrations may be increasing.!?®
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Other comparison of indoor PNA concentrations measured in houses 2-5
(0.2-0.3 ng/ma) with annual average B(a)P concentrations in Pacific Northwest
cities, suggests that indoor comcentrations during the' sampling period were
significantly lower than the annual mean. The indoor sample concentrations,
however, represent a 6 day average concentrétion during a period of relatively
good ventilation, mild temperatures and low space heating demand. Consequently,
direct comparison of the indoor concentrations with annual mean values is
difficult. Butler, however, reported data for simultaneously measured indoor and
outdoor PNA concentrations in Birmingham, U, K, Table 1l summarizes the results

obtained by Butler, et. al.

Table 11

Comparison of Indoor and Qutdoor
PNA Concentration in Birmingham, U. K.

(ng/m?)
TSP ' 47.5 + 13.2 56.0 + 41.3
Pyrene ‘ 2.62 * 1.42 1.32 £ 1.41
Chrysene 4.56 + 2.19 3.98 =+ 3.31
B(a)P 2.88 £ 0.54 2.10 + 1.88
B(e)P 2.19 £ 0.95 2.28 + 2.16
Coronene 0.92 £ 0.38 0.43 £ 0.24

Butler's results indicated that indoor and outdoor concentrations
were similar within the range of experimental uncertainty.

Investigation into the cause of the increase in aerosol mass and PNA
concentration at house 1 indicated that visible smoke leakage from the charging door

during appliance loading and operation was caused by partial blockage of the flue
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by wood ash and creosote. Other smoke leakage around the metal-to-metal
fitting between the stove exit pipe and the sheet metal sealing the fireplace
opening is also likely. The stove-front glass window of the appliance was
covered with creosote, testifying to the smoke leakage. As a result,
concentrations measured in home 1 are markedly higher than other homes
included in the survey, exceeding typical ambient concentrations by a factor

of ten.
7.0 PROGRAM CONCLUSIONS

The program results indicate that indoor exposure to occupants of wood
bﬁrning households is likely to be highly dependent upon the operation, main-~
tenance and design of the appliance used in the home. Concentrations of aerosol
mass and PNA species within homes equipped with well maintained wood stoves
that had no associated fugitive wood smoke emissions were not significantly
different during periods of wood burning when compared to similar periods of
no wood burning. These conclusions are, however, predicated on program results
obtained during a period of very moderate weather conditions and associated
space heating requirements. Had the field program taken place during a period
of colder weather, the amount of wood burned per household would probably have
increased by a factor of two or three. There is no direct evidence, however,
to suggest that an increase in the rate of wood burned or frequency of wood
stove use would result in a proportional increase in mass or PNA concentration.
However, since the samples were obtained over a complete 24-hour period (as
-opposed to air samples coinciding.only with the exact time of wood étove use),
one would reasonably expect that as the period of wood stove usage increases
the measured average emissions would also increase (e.g., 24-hour average
emissions measured during a 24-hour period with 20 hours of wood stove use
would be expected to be higher.than a 24-hour average emission measured during
a 24-hour period with only 4 hours of stove usage).

The most important finding of Task 7 was the high level of indoor PNA
exposure associated with the use of wood burning appliances that leak smoke

because of design deficiencies, poor maintenance, faulty installation, or
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improper operation. Recent surveys of Portland households indicate that about
5-15% of the urban area households used wood as a primary heat source and that
about 50% of urban households burn wood as a secondary heat source or for
aesthetic reasons.

As the popularity of wood as a space heating fuel increases, and wood
burning appliances become older, the potential for public indoor exposure from
leaky appliances will grow increasingly important. The potential risk to the
public health will depend upon the number of appliances in use and the severity
of emission leakage into the home. Since no information is available upon
which to judge the likely extent of this problem within the 253,000 Portland
households that burn wood, further assessment of the possible extent of
public health risk cannot be addressed until additional information is

available.
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Appendix A

Procedures:

Sampling and Analysis to Determine the
Contribution of Residential Wood Combustion
Emissions to Indoor Hazardous Particulate Pollutant Levels



1I.

Introduction

Indoor inhalable concentrations of particulate mass, polynuclear aromatic
compounds (PNA) and lead will be measured in five homes. Outdoor inhalable
lead concéntration will also be measured at each of the five home sites. To
calculate ambient concentration levels the following parémeters must be
determined: (1) the volume of air sampled, (2) the total mass of particulates
collected, (3) the mass of lead collected and, (4) the mass of specific
polynuclear aromatic compounds which were collected. A description of the
quality assurance measures which will be taken in the determination of each of
those four parameﬁers is presented here. In addition, a section on (1) sample

transport and processing and (2) dara handling and reporting is also included.
Sample Transport and Processing

Preweighed 47 mm glass fiber filters (Pallflex Products Corp., Type 2500QA0,
ref. No. 37970) will be placed into Nucleopore Aerosol Holders (stock No. 430400)
Prior to positioning the filters into the aerosol holders  a Nucleopore drain
disk (stock No. 231100) will be placed over the filter holding grid to insure
uniform flow characteristics across the filter and to prevent the filter from
adhering to the "O" ring seal gasket of the holder. All filter processing
(except weighing) will be performed in an Armos-Tech Industries laminar flow
hood. Each filter holdef will be labeled with its corresponding filter number.
Each filter holder will be wfapped in a plastic bag to prevent contamination
and a plastic cap will be placed over them for mechanical protection. The
filter holders will be placed in a specially constructed sample transport box
which holds the filter holders upright and in numerical order. When the filter
holders are removed from the sample transport boxes for use the plastic bag
and cap are removed and placed in the sample transport boxes. The plastic bag
and cap are put back on the filter holder after the 24 hour sample is collected and
the filter holders containing the loaded filters are replaced in their original
position in the.sample transport box. The filters are never directly handled
in the field. A "Tip-n-Tell" indicator (Specification Pkg., Corp.) will be
placed on the sample transport boxes to provide a record if the sample transport
boxes were inverted or mishandled. Five filters plus two blanks (in holders)

will be placed in each sample transport box for each home study period. Log-in



and log-out records will be maintained for the sample transport boxes. Upon
receipt at NEA Laboratories, the loaded filters will be removed Zrom their
holders with forceps, weighted, placed in Nucleopore petri dish slides

(stock No. PD 1504700) and stored upright in a freezer at -10°C for subsequent

analysis.
ITI. Mass Determination

The weight of filters will be determined before and after sample collection
with a Cahn 27 Automatic Electrobalance. Quality control is maintained oy
checking calibration and tare weight after every 20 filters are weighed. 1If
weights are off by more than £ ,040 mg the entire set is reweighed. Additionally
after every set of 20 filters, 3 are chosen at random for reweighing. If their
weights are not within * 50 pug of the original value, the entire set of 20 must
be reweighed. Filters will be handled only with forceps and will be placed
into numbered Nucleopore petri dish slides after weighing. Filters will be
transferred from the petri dish slides to the filter holders in the laminar
flow hood. The numbered petri dishes will be retained for reuse with the same

filter after samples have been collected and the loaded filters are weighed.
IV. Sample Volume Measurement A .

Each lo-vol sampler will be equipped with VDOOTA Vacuum gauge (liquid
filled, 0-30 in. Hg pressure range) with a 2%% accuracy (manufacturer's
sfecifications). One vacuum reading will be made when each 24 hour run is
initiated, one at the end of the run when the filter is fully loaded and an
intermediate measurement will also be taken. This procedure will be repeated
for each filter. Before the lo-vol samplers are taken inro the field and
after the study is completed and the samplers are returned to NEA Laboratories'
facilities, a flow rate versus pressure drop calibration curve will be
constructed for each lo-vol sampler unit. An artificial pressure drop will be
produced by putting an Alkon J valve in the position where the filrer holder
would normally attach. The flow rate through the system will be measured ac
various vacuum levels (as measured by the in line (VDOOTA vacuum gauge) with a
Kurz Instruments Inc. Model 544 mass flow meter. The accuracy of the flow
meter is 2% FS and its precision is 0.25% FS (manufacturer's specifications).
A Gast vacuum pump model 0822-V103-G271X will be used in the lo-vol
sampler. The pump pulls a maximum of 26 in. Hg vacuum (zero flow).

Prior to installing the lo-vol sampler in the field the inlet will
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be plugged and a vacuum measurement will be made to insure that the pumps are
fully operatiomal and that there are no leaks in the system. Because an
integrated volume must be calculated (the product of the mean flow rate and
time) an upper limit of 15 minutes of uncertainty over a 24 hour period will
be assigned (1.04%). A more accurate uncertainty value can not be estimated
as each individual home resident will be responsible for recording the sampling
periods and changing filter holders. It should be noted that the

change in pressure drop between clean and fully loaded filters is expected

to be small as will the corresponding change in flow rate. The change in flow
rate will be assumed to be linear with time. The validity of this assumption
and the uncertainty in the integrated volume values will be discussed in the

final report after the study data is compiled and evaluated.

Lead Measurement - X-Ray Fluorescence Analysis

Much of the quality assurance of the x-ray fluorescence (XRF) analysis
method is built into the XRF standard operating procedures manual. The filters
are loaded and Unloaded into specially machined acrylic holders for direct
insertion into x-ray spectrometer. The filter holder loading is conducted in the
laminar flow hood to prevent possible contamination. The filters themselves are
handled with forceps at the edge of the filter, out of the deposit and analysis
area.

To prevent confusion in identification of the samples during analysis
uniform sample loading and ID number recording procedures will be followed.
Sam%le ID numbers are recorded on a log sheet indicating amalysis position. The
samples are loaded into holders labeled with the appropriate analysis position.
During unloading, the sample ID nuﬁbers and analysis position numbers are checked
against the lég sheet.

Calibration of the instrument is by thin film standards prepared b§
Micrommater, Inc., Seattle, WA., and by multielement solution deposited standards
prepared by Columbia Scientific Industries, Austin, TX. The solution deposited
standards are corrected for absorption effects.

Inter-laboratory comparison is an essential part of XRF analysis quality
assurance. NEA recently participated in a comparison of polymer film standards
prepared by Thomas Dzubay, EPA, Research Triangle Park, NC. Seven other

laboratories participated in the comparison and analysis techniques other than
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VI.

energy dispersive XRF were used. These included instrumental neutron activation
analysis, optical spectroscopy and wavelength dispersive x-ray fluorescence.

NEA currently is deoing the quality assurance analysis of dichotomous
sampler filters from the EPA's Inhalable Particulate Monitéring Network.

Other recent inter-laboratory comparisons include ome with the Oregon Graduate
Center, Beaverton, OR., for analysis of air filters by XRF.

NEA routinely and frequently does inter-method comparisons with instrumental
neutron activation analysis. This completely independent method provides
inter-method comparison for about 20 elements.

For each XRF analysis batch of ten samples, a quality control standard is
analyzed. Measured concentrations of the quality control standard, which
contains several key elements, are compared with actual concentrationms. If the
deviation is more than * 2%, all samples of that run must be reanalyzed. The

results of the quality control standard over a number of runs provides a measure

of the XRF analysis precision. If the results show a trend in drift, recalibration

is required.

Finally, several elements, including X, Ca, Fe, As, Br and Pb are measured
under more than one of the three excitation conditions normally used for each
run. Results of these elements are compared for each of the excitation
conditions under which they .are measured. If agreement is not within the

calculated uncertainties, the sample must be analyzed again.

Neutron Activation Analysis

Phase 1

Quality assurance for neutron activation analysis is achieved by running
blind standards as part of the analysis program. These standards are Natiomnal
Bureau of Standards (NBS), United States Geological Survey (USGS) and Inter-—
national Atomic Energy Agency (IAEA) Standards, as well as liquid standards
prepared by NEA Laboratories. Urban particulate matter - NBS Standard Reference
Material (SRM) # 1648, IAEA Soils SRM and USGS BRC-1 SRM are the primary
standard reference materials used by NEA Laboratories. It should also be noted
that NBS, USGS and IAEA have a wide variety of standard reference materials
which are used randomly but at a loéer frequency than the above named primary
standard reference materials as part of the NEA Laboratories quality assurance
program. The blind standards have a two-fold function: (1) to serve a check
on the calibration of the instrument and (2) to monitor inmstrument drift

throughout the period in which samples are analyzed. These standards are run at

a frequency of 1 in every l4 samples.
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VII.

VIII.

Phase II1

Phase 1] consists of the intercomparison of neutron activation analvsis
and x-ray fluorescence analysis. Elements such as bromine and manganese
which have low detection limits and a high degree of precision with both methods
are used to assess the relative accuracy of the two techniques and as a check

for determinate errors.
Polynuclear Aromatic Hydrocarbon Measurement

The polynuclear aromatic hydrocarbon (PNA) content of composite samples
will be determined by gas chromatography/mass spectroscopy. Composite samples
composed of 4k filters (Y filter will be dedicated for lead analysis) collected
during each sampling period will be extracted and concentrated by standard
procedures (e.g., Soxhlet extraction followed by separation and an alumina
columm and solvent removal). One blank and two blanks spiked with commercially
available standard PNA compounds (available suppliers include RFR Corp. and
Chem. Services) will be run with each group of ten samples. In addition
surrogate standard compounds will be added to each sample, standard and blank.
Anthracene-d;g, flurcanthracene and pyrene-d;; (available from PCR, Inc.) are
several surrogate standard compounds which will be considered for usage.

Spectra validation tests, instrument detection limit tests and systems

stability tests will be performed as outlined in: Performance Test for the

Evaluation of Computerized GC/MS Equipment and Laboratories, U.S. EPA

Environmental Monitoring and Support Laboratory, Office of Research and
Development, 1980. Tests will include an instrument stability check and

response to a standard compound such as decafluortriphenylphosphine,
Data Handling and Reporting

Routine audits will be performed on all data reduction and compilation
procedures. All data will be entered into bound laboratory notebooks or
standardized pre-printed data sheets with ink. Data terminology will be
consistent with that developed by the American Chemical Society and the

1,2

American Society for Quality Control Usuage. A photocopy of raw data will

be i1ncluded as an appendix in the final reporc.

-

! Wgyide for Measure of Precision and Accuracy", Anal. Chem., V.33, P.480, 1961

2 "Glossary of General Terms Used in Quality Control,' Quality Progress,
Standard Group of the Standards Committee, ASQC, II (7), pp 21-2, 1969
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INDOOR HAZARDOUS POLLUTION

}"

BOOK NUMBER

\

"NEA LABORATORIES, INC.

*3310
Beave

After

S.W. Nimbus Avenue

rton, Oregon 97005

643-4661

Hours

647-2109 D. Joseph
244-8534 J. Houck

646-9306 J. Cooper



SAMPLING AND ANALYSIS TO DETERMINE THE CONTRIBUTION
OF RESIDENTIAL WOOD COMBUSTION EMISSIONS TO
INDOOR HAZARDOUS PARTICULATE POLLUTANT LEVELS

Increased use of residential wood~burning appliances for space heating.
has created a concerm for potential health hazards associated with exposure
to wood combustion emissions both in the outdoor and indoor environments.

Use trends and economic pressures indicate the use of these appliances is
likely to increase. This coupled to increasing comservation efforts to
reduce air exchange rates could lead to the build up of hazardous pollutant
levels in the indoor environment. .

Accute and chronic health effects are both possible. Short term accute
health effects, exhibit obvious symptoms, however, and do not appear to be a
major problem except in atypical situations. The main objective of thié study
is to assess the contribution of residential wood combustion emissions to
indoor hazardous particulate pollutant concentrations associated with potential
chronic health effects. .

The proposed approach of this study is to measure the indoor concentration
of selected hazardous and indicating chemicals associated with particulate
emissions from residential wood combustion., The contribution of direct appliance
emissions and resuspension of household dust to indoor concentrations will be
evaluated with measurements made during maximum appliance use, The contribution
- from the infiltration of outside air will be assessed by two techniques: (1.)
indoor measurements will be made during a period when the wood burning appliances
are not in use, and (2.) lead, which is nearly unique to the outdcor enviromment,

will be measured on samples simultaneously collected indoors and outdoors.



FILTERS

STUDY INSTRUCTIONS

EACH MORNING RECORD FILTER DATA AND CHANGE FILTER

AT

NOTE PRESSURE READING, TIME AND TEMPERATURE BEFORE
REMOVING PREVIOUS DAYS FILTER

INSTALL NEW FILTER
NOTE FILTER NUMBER AND TIME

10 TO 30 MINUTES AFTER INSTALLING NEW FILTER NOTE NEW
PRESSURE READING AND TEMPERATURE

SOME TIME DURING EVENING

NOTE PRESSURE READING, TIME AND TEMPERATURE

Woop Stove OPERATION

START FIRE WITH NEWSPAPER & SUPPLIED KINDLING ONLY

USE ONLY FIREWOOD SUPPLIED

GENERAL

DO NOT SMOKE IN HOUSE DURING TESTING PERIOD
DO NOT BURN HOUSEHOLD TRASH IN WOOD STOVE
NOTE ANY SIGNIFICANT AND/OR UNUSUAL EVENTS OCCURING

IN AND AROUND HOUSE THAT MIGHT INFLUENCE AND/OR
HELP IN THE ANALYSIS OF THE DATA



HOUSE INFORMATION SHEET

PO o -
NAME: [ 27 L0, iS5 iimmiis ADDRESS: ‘<7 7 T2 . & -
- ~,7 P
HOME PHONE: 45 %<=7507 WORK PHONE: .~ 7~ 77 T
s 7
R A S % S, Mrwice 7
HOUSE TYPE
STYLE: Anc~ NUMBER OF ROOMS:
NUMBER OF FLOORS: 2 NUMBER OF BEDROOMS: 7
NUMBER OF SQ. FEET: BASEMENT? o
WINDOWS - TYPE: sisrm wimdows 957

INSULATION - HOW WELL:

VENT FANS: 2 WHERE: /i en over Shue | %% in »

PR

4 !
F A
€ f!:/\ /2«"»1‘ room (,ﬁu’.’a 4

HOUSE AGE: JDwid /9%%

HOUSE HISTORY: [Zrodeled seyesol limes | inls d{,(/,/;x 1960 S,
ﬂ.irq/ﬂa q;{p/a[ 1978

COOKING STOVE: GAS {ELECTRIC -
A ~/dc e

HEATING SYSTEM OTHER THAN WOOD STOVE: 4/f e/ec/rrt , yewmams  th

N - “+ ! v :7
USE RELATIVE TO WOOD STOVE: Uused i» 407 en  ConsTin v, used 1 , )
beo( ryooms ucca.sion,.,/{j [gncc P mo,,r/ , e, So meant S‘/c.«/

NEIGHBORHOOD DESCRIPTION; . 7
Simae Tamiy: MWmes ok ,/q,[ endd s'ree
o1 i ,  grea Known as Oak Grove
GEOGRAPHIC DESCRIPTION: built wp Clachamus Counly 7
or O&t‘ILTTPl!/j IZic(,e? bgt/cch M)./hfﬂlfté;‘ dfu( 6/45/55i'¢

FREQUENCY OF HOUSE CLEANINg\:ﬁ Y TYPE OF VACUUM CLEANER: rr&®XM YPR\ AT
wEE
FREQUENCY OF COMPLETE HOUSE How CLEaNED? SE&C
CLEANING: \(e%?&
LAST TIME CLEANED: 3 DUST RESUSPENSION POTENTIAL:
yard € (Rank: 1 high ~ 5 low)
WOOD STOVE
TYPE: O,Icy MODEL:

© . o /S
HISTORICAL USE IN HOUSE: 3 <Szason  [nsialled

USE RELATIVE TO GAS OR ELECTRIC HEAT: 75

L.
N
a
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S1TE PLAN

NOTE WOOD STOVE LOCATION

NOTE FILTER LOCATION
NOTE OTHER HEAT PRCDUCING APPLIANCES



DAILY DATA SHEETS

vre: My & 198 Fride,
/ 7

FILTER INFORMATION

FILTER NUMBER: ﬂL 00 |

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 5/8/81 745 a.m. 530 pim. §/7/Z/ T LD o,
PRESSURE : - 4.4 i /é —4. 7T i ///j - 4.4 /n }//.4
TEMPERATURE : 66° F 69° F i 6/:

WOOD STOVE OPERATION o7 used locte,y

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder) /\/el'jﬂ/[ok VA S\ “".hj

7/}*’6 /D/m-c /or Vooo’.?zwe) 7 %0 a.x
PO//.M ne:,l/., Zf.' /\/[- Lun:,
NUMBER OF TIMES REFUELED: ’Aﬂ//‘tt ihsert bm-my mill ends |

TOTAL NUMBER OF LOGS USED:

" APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: 7.0 a.m. ‘11?71\ over cast  clowds

SIGNIFICAMN. oND UNUSUAL EVENTS:

oyl AL e 017 A««»M%WW



DAILY DATA SHEETS

A . ,
pare: | !’cv‘v a9 175 S@Tmn@
7 7

FILTER INFORMATION -

rrTER woreer: VL O 02

. INITIAL READINGS . INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 52 7/}/ 72D G,m, lrlujszy;/ﬁ' €7¢/§’ EK':Jffﬁ-,p. S
v / — -
" —
PRESSURE : ~ 52 ///} —5.2 — 5.3
@] o] LI lal
TEMPERATURE : C2°fF 77 °/- o4 -

WOOD STOVE OPERATION

TIME FIRE STARTED: /o] beoed /fzz«k;

3 ' DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: 8’,’30 [.I,ryr__ //‘/\% M’M'? ) M:"/( %’“’“ ,\‘/E J

SIGNIFICANT AND UNUSUAL EVENTS:




DAILY DATA SHEETS

1A -
[ ~

Vv ) -t ) 4
DATE: l { A "7 [ a9 ! / /‘,J// ‘)‘(/_’4.{/:.’ '/

= -

TILTER INFTORMATION

FILTER NUMBER: DL 003

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
! :
. Iﬂi,‘ i ) _ ! , — ) P -—/’,
. TIME & DATE: > /78] & 75 a0, [/ 1S 5w AP IRV
PRESSURE : ~5.4 i /‘{7 -5.5 . S
Q ' N Sy
TEMPERATURE : (0° F b~ w /[~

WOOD STOVE OPERATION

-~

=7
1o FIRE sTarTED: et Uzl slzlay

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

7

ouTSIDE conpTTIONS: (AZnr Brsmir AN /}wrfméw;,

Ovﬁ / 3 2 ~t L 3
C/(/mc/,c/t A~ bl
SIGNIFICANT AND UNUSUAL EVENTS: 7,' i Aim, wmc( CQI/M /yw"'/i )

3?6(, /’/A/wr me’nj L/an(} /nAVy 54{:. smég ; [ 4760 /{a;hf}u [J{%’,—Z/)

z!‘l}' }1(.,«]" Wales OFNM 7(‘1/1/'& 194 ;hfwf'



~~

DAILY DATA SHEETS

Fi
] . PV
DATE: ] Ao St i AL,
7 /
FILTER INFORMATION
+
rroTER NpBER: P L00<F
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
“Te . ! /" R A
TIME & DATE: il amg /7l 5710 a0,
PRESSURE : - 9,57 - =7
0 . -
TEMPERATURE : L7° F T

WOOD STOVE OPERATION

; .

TIME FIRE STARTED: a7 azerl A 4.f:-(4<,;,

DESCRIPTION OF FIRE: . e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: /7) /) gp2leacT™

b . _ N A
SIGNIFICANT AND UNUSUAL EVENTS: JUW7 7 =4 D 2. 72

vr ! . . .
KetHle 2008 »0om
bav 75 norih Dur nin g [eaves and

- ¢’ v ”~

. , — . -

* W"‘.Gl 'C‘{’:)‘,vv PR Sow -~ L. i) Yern o,
J ,



DAILY DATA SHEETS

FILTER INFORMATION

FILTER NMBER: VL 005

INITIAL READINGS INTERMEDIATE READINGS

FINAL READINGS

TIME & DATE:  ¢.{5 Ak T.070 SO
oo a O
PRESSURE : - LT -3
/ ,' 2 ,C- - R :
TEMPERATURE : (2! ~

WOOD STOVE OPERATION

. i
TIME FIRE STARTED: o Jm—\ %’W\/Md

DESCRIPTION OF FIRE:  e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

7

OUTSIDE CONDITIONS: , (:, ) g:.“;,,._wm?
¥

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: "‘v?c{ g/ 4) (95 Thirss iy

-

FILTER INFORMATION

FILTER NUMBER: DL— 04/

INITIAL READINGS INTERMEDIATE READINGS
t s - . -7 .
TneE s patE: 5. FLam, >//7‘/¥-’ /30 pim,
/| { o
PRESSURE : -4.7" ~5 0
CECF A=
TEMPERATURE : - TF g

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: . e.g., hot
start-up, then smolder)

At The /oy; b

y NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: oV2rcCas]

SIGNIFICANT AND UNUSUAL EVENTS:

v/
\/C&CU\MLH&] 77—16 C‘U/r"’r N Ise

| : 2/75\[/) bd/)’voV\S} 57.4,1/51) g.,e,,

FINAL READINGS

64D aom. E//?AX/
slarled itk bundle 3F split

€asier

L 25,

‘
!

~-g. 2

ata

S'f:\ r7"

7.&/\& /u-M g 7 .00 el

(e LI S Al

S
/

Sbime



DAILY DATA SHEETS

Af - .
DATE: [ =z /3// 75/ ,-/.,\,,(,‘7

FILTER INFORMATION

-7
FILTER NUMBER: PL 0 4 <

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
/
) LSy L —y — Sy
TIME & DATE: 443 A m, 'J//’/f/ g 10 o 71’ S 5///4//%/
. — or - ‘ r /
PRESSURE : ~5i6 N -G
° 4
TEMPERATURE : 6/ /f é‘7()[f ____éié_;fr

WOOD STOVE OPERATION

ny 7 /i
TIME FIRE STARTED: ¢S Ao, Weml ol

DESCRIPTION OF FIRE: e.g., hot 4Flo o ab
start-up, then smolder) A }/{,5‘7?#-77«( pJ.L 7. 20 /,m.
NUMBER OF TIMES REFUELED: itder s ,

P/‘h /‘SZ—-«,/ ’y[\I/}%/!_Hh_;é/l S/:;YZ;/
. b¢4hdéé Z¢

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: /OO‘% OWM

/W"Wr:kx//&m

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

IM 1’ - — -
!, /! i 2N -
DATE:/‘”‘*’/)",/‘/,/ c\/;gz/ly/‘/"?,

- /

FILTER INFORMATION

/ ~ -
FILTER NUMBER: ,DL 643

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. . A _ ) 7 7
TIME & DATE: /. > S/r/ 77 L, 3> 7™ 7,56 am )72
PRESSURE : -5, 4" ;//c, ~ 7. =74,
o - oy e
TEMPERATURE : C4° F 70 °F LT °F

WOOD STOVE OPERATION

TIME FIRE STARTED: .00 a .

DESCRIPTION OF FIRE: e.g., hot /.7 //W A
& J

start-up, then smolder)
#lre owT ﬁéo‘ﬂ"

L N
Wol /'Cf‘fﬁkf:{

/ /.n—,,

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: 8/00 a.m, /007, svihenatt

a#ﬁknoon 5L(hh_¢7

SIGNIFICANT AND UNUSUAL EVENTS:

7@,}\%%@{4( MM%M



DAILY DATA SHEETS

! P
DATE: /\vv{/v} [7. "/7/.{/ ~ AAV &(;’71/)

-

FILTER INFORMATION

FILTER NBEr: ) L OF ¢

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: FST am, 5/17 4,'/O,p.m.

PRESSURE : -4.4"H, 7.4 ’%

TEMPERATURE : (2°F | 2 7~

WOOD STOVE OPERATION

TIME FIRE STARTED: ?,. l 0 A 7h -

DESCRIPTION OF FIRE: le.g., hot POV QP4 M%“"‘ 47”' o ZﬁM
start-up, then smolder) ) ol /LZ/»W&’\ ,% /il M._/ M

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: OVAered laregy ~ ez

L, IGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: /M‘-a\/ {?,}Qﬂ)/ /“’igmg{g\y

FILTER INFORMATION

FILTER NUMBER: | ZLO‘%S

' INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TiNAL MAY (7 Sfig
. ! (-\
TIME & DATE: TJOga\W\, 20 pum.

PRESSURE : — 7 2”&1‘5 -5, )" Lﬁ
TEMPERATURE : (; ——2 O‘v—- _7?9{:—

WOOD STOVE OPERATION

S
vy

TIME FIRE STARTED: ﬁ__z

N DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

)e NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: rﬂ7ﬂ>/ _

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

iy { l.r ! t
DATE: , \Y ia,i“{/, !vtascp@y

FILTER INFORMATION

FILTER NMBER: VIO S

INITIAL READINGS INTERMEDIATE READINGS

FIN L MY AY
TIME & DATE: 1D,
PRESSURE : —5, qu)yza}
TEMPERATURE : g ZO =

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVE 77:

FINAL READINGS




RESIDENTIAL Woop CoMBUSTION
EmIssions To
INDOOR HAZARDOUS PoLLUTION

BOOK NUMBER

2

NEA LABORATORIES, INC.

8310 S.W. Nimbus Avenue

Beaverton, Oregon 97005
643=-4661

After Hours
647-2109 D. Joseph
244-8534 J. Houck
646-9306 J. Cooper



HOUSE INFORMATION SHEET

NAME: e %o ADDRESS: ~ - . . - - i ~
HOME PHONE: -~ .  -U <. L WORK PHONE: - == = I - )
FAMILY MEMBERS: 7 =T v Yo T U

HOUSE TYPE

STYLE: i ote Tiéia® T irva s i NUMBER OF ROOMS:

NUMBER OF FLOORS: | NUMBER OF BEDROOMS: _-

NUMBER OF $Q. FEET: 1% ... BASEMENT? - &5

WINDOWS - TYPE: S0 /> P L

INSULATION - HOW WELL: 224 < S:u/nNi= Do, o S e, A S
B TR g R R N . N R TR AL RSO

VENT FANS: P ISR S Sl SN WHERE :
1/ .
HOUSE AGE: /.Z “He g R 1O Yy

HOUSE HISTORY: LANED v Y. 3 \\\

COOKING STOVE: cas  ( ELECTRIC:-
\—-’
HEATING SYSTEM OTHER THAN WOOD STOVE: S.&cTiie Rmsc Temid !
N . . . . . - —\J; /‘\ i;"\h‘\‘
USE RELATIVE TO WOOD STOVE: RS &~-mee~ 1 L TEd fem s AL
NEIGHBORHOOD DESCRIPTION: rémsis .8  aifdse ! fome e s
GEOGRAPHIC DESCRIPTION:
O Bt e o~ WS 8 N

FREQUENCY OF HOUSE CLEANING:<=<-3 TYPE OF VACUUM CLEANER: <. 0% & < c-idvy

Ve [N RN O

FREQUENCY OF COMPLETE HOUSE }>_¥'~g-¢\y HOW CLEANED? ==« 7
CLEANING: e

LAST TIME CLEANED: * ~>~ "> ™"~  DUST RESUSPENSION POTENTIAL:
’ (Rank: 1 high - 5 low)

WOOD_STOVE
TYPE: F\&r&N MODEL: ™M#rmrt

HISTORICAL USE IN HOUSE: NN 2R
TP L) Lo T T.i\.'-\li WS

USE RELATIVE TO GAS OR ELECTRIC HEAT: 1/3 3/
i —~ )
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House PLAN

NOTE WOOD STOVE LOCATION

NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES
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DAILY DATA SHEETS

FILTER INFORMATION

FILTER NuMBER: D LO1O

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 53 /'S0y A s ' I T AL
4 /
PRESSURE : N e -5 0 -5 L
TEMPERATURE : 60° = N 08 S

WOOD STOVE OPERATION

TIME FIRE STARTED: JAVAETS

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED: .

WEATHER AND EVENTS

OUTSIDE CONDITIONS: .
‘4«41.) C(L\de , cg© imcﬂq

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: 5

1

FILTER INFORMATION .

FILTER NUMBER: ' 7 .57¢/

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: > I':L____/' I jC) C(, - (¢ L -':,"io’v‘ TRl s
/ _ / 7 —
PRESSURE : -5 ¢ , s L5
TEMPERATURE : e /= A e o

WOOD STOVE OPERATION

TIME FIRE STARTED: N e e

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

‘..>.--’1'7\—\) , éf? o/—

SIGNIFICANT AND UNUSUAL EVENTS:
‘ foo
:‘{Duvb —yaq '[-‘C!\Vll-‘:'c\ urm suiSudg

L.QS\'\)‘Q\'\I \'\/\i’k’_‘ow r.')?e\'\ :A“ \"\((}\\§'

’ P ! / ' , i
/’\\'\‘r;mi?(:rs /_L iecle ¢ u-<:\7 Z" YA i DO eSh

/ 1/



DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: '‘L.ut|

INITIAL READINGS INTERMEDIATE READINGS

TIME & DATE: =~ _ 7:2¢
/

* >7/o /0:20pw

PRESSURE : - g -4 4
TEMPERATURE : Sg¢ vida

WOOD STOVE OPERATION

Novu

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start~up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: )
el = ¢
Duvary, Lo &~ ::".”C/

* SIGNIFICANT AND UNUSUAL EVENTS:

THGp T
/ e

,
o i r) -
1SEL vevden Iaseyle 7 wower Lo 7) y

FINAL READINGS

s/_7° 35 am
—H ¢
__LO°F

}:\' Lo  jor n;'“c.,w 4}0 '77
¢ hours



DAILY DATA SHEETS

DATE: ;"Q: Zzl

FILTER INFORMATION .

FILTER NUMBER: 224 2/ 2

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
) / o .
TIME & DATE: 5/4( 7:40 amn Sy 7l oA shy2 /30 L.
! /
PRESSURE : -3 -3.75 -3.75
TEMPERATURE : LO *F RS = e

WOOD STOVE OPERATION

TIME FIRE STARTED: MNore,

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

QUTSIDE CONDITIONS: _
5«.‘)‘71"'\‘) , L”\Z_(-:’—\—) , LS

SIGNIFICANT AND UN "T"AL EVENTS:



DAILY DATA SHEETS

—

DATE: S ;2 -/

FILTER INFORMATION

FILTER NUMBER: - 'L ]
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 5 ;° . 300 _ 5222 705 5/ vy
/
PRESSURE : -3 7% -3. 4 -3.75
TEMPERATURE : GO LR°E J4 2~

WOOD STOVE OPERATION .

TIME FIRE STARTED:

DESCRIPTION OF FIRE: .e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: )
Smnj‘ Joe

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: #5 /& I,

FILTER INFORMATION

FILTER NUMBER: , '/ 7 <<-;

INITIAL READINGS INTERMEDIATE READINGS

TIME & DATE: Y3 'u_lL 5//«,« <. 50
PRESSURE : —~ T -4 2
TEMPERATURE : (A" 75 °
WOOD STOVE OPERATION
TIME FIRE STARTED: 520 e
}

DESCRIPTION OF FIRE: .e.g., hot
start-up, then smolder)

FINAL READINGS

!

5/16 7230
- 4K
570

h,.l, sLar-{ -uP, then slow %\-a./ "Hmerx hcl’ fh{_ ‘—'clom:;zgi -:.L:wr\) Hen Smc.”cﬁl;

" NUMBER OF TIMES REFUELED: J] 2
TOTAL NUMBER OF LOGS USED: U A 3%
APPROXIMATE TIME FIRE ENDED: D oam ©

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

—~ - ]
wa,w c!ouiﬂ, occasioal slewers, SO

I

SIGNIFICANT AND UNUSUAL EVENTS:

R { !
) oo P .- s e n taae
\,/ 2y SR ’\“:f P S R R AR SR



N—

C o —
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DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: [T 5(

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. /,, . r - vy~ —‘, / H
TIME & DATE: < /¢4 7: am £ /) U5pm 5 8: HO awn
¢ . /
PRESSURE : -5.% -5 -5 4

TEMPERATURE : 4:%‘ = @ i’ ﬁO

WOOD STOVE OPERATION

TIME FIRE STARTED: =2 o

DESCRIPTION OF FIRE:le.g., hot
start-up, then smolder)

. NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: _
F:mH7 claqu), occas.c-no/ SLaow? s, S5’

SIGNIFICANT AND UNUSUAL EVENTS:
?ou)e‘, Oq “(:O'r fe} (C\“U.z ynnu!cs



DAILY DATA SHEETS

/
DATE: :‘5/)5/81
[T

FILTER INFORMATION . ‘ -

FILTER NUMBER: TD0LOS |

INITIAL READINGS INTERMEDIATE' READINGS FINAL READINGS

’ !
TIME & DATE: ,".T/f)."S 235g,,— b///g é;fg“‘,‘,. o < /b SidSa:fh
. /
!
PRESSURE : -2 % . =3.% - 3‘3
TEMPERATURE : L7% 73° = 55°

WOOD STOVE OPERATION

TIME FIRE STARTED: L} ‘6?\’7‘\

) DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

het start-up , Hhen hot Sire bo{dam‘gec\ dauy

) NUMBER OF TIMES REFUELED: M >
TOTAL NUMBER OF LOGS USED: )? //' 2 7}
APPROXIMATE TIME FIRE ENDED: / e

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

5‘005} van'al:é_, u_);H«\ yeun 4'[40;”

SIGNIFICANT AND UNUSUAL EVENTS:



PRESSURE:

TEMPERATURE :

DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: ?&5@

INITIAL READINGS

INTERMEDIATE READINGS

TIME & DATE: ;://é EWE ayrm

—4. 6
A

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

s/ Y00
/ !
A

742
)2:50/9")——7

FINAL READINGS

- /. .
5 “Z 5‘5&,va*\

— 44
LS54~

ot S)LQT’-/ -UF} Yr\.ﬂ!wm %c{‘ *Qv’e_ Ctl{awed_ 4‘0 loum .oozL

NUMBER OF TIMES REFUELED:
TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: )

505) ?cu'“c) Qorm\j

SIGNIFICANT AND UNUSUAL EVENTS:

! 2

fMHn =z

1 o




DAILY DATA SHEETS

DATE: 6})7

{

FILTER INFORMATION

&)

\
1
i

FILTER NUMBER: 1) OB

INITIAL READINGS INTERMEDIATE READINGS

FINAL READINGS

!

o et e
j .
PRESSURE : -4y [ -4
TEMPERATURE : a/ L-° ;7-’5 o

WOOD STOVE OPERATION

TIME & DATE: 50 %);’/

2
TIME FIRE STARTED: 9“}9

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)
e

hot start vp, vadum

NUMBER OF TIMES REFUELED: 1 2.
TOTAL NUMBER OF LOGS USED: L L-}—
APPROXIMATE TIME FIRE ENDED: | awm ?

WEATHER AND EVENTS

Omsgﬁo?i'i)lf?gss: -fnle_rm\"Htﬂ\’ then 54?&(4") yen'n

SIGNIFICANT AND UNUSUAL EVENTS:

o
NS/ Hire

/
. 2
_72°

[y,



- DAILY DATA SHEETS

DATE: - ‘5/|% /3!
T

FILTER INFORMATION

FILTER NBER: LLOBY

INITIAL READINGS INTERMEDIATE READINGS

, TIME & DATE: ‘1o s/ & 723 oz
/
PRESSURE : -5 .Y - 5.+
TEMPERATURE : 202 - “74°

WOOD STOVE OPERATION

TIME FIRE STARTED:

(25 [l et i)
]
DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder) , )
9!’01', -

o}
A
e wLCJ:;.-n he ‘ﬁvi)"r\-\éw

/

)
g

/
/l

’

W‘\de

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

,\,§7

. .
A

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:
Ec{f*)7505

SIGNIFICANT AND UNUSUAL EVENTS:

S -Cor
! .jawo\é_zr

FINAL READINGS

| '
ot alo v zt-Sm«:HQ“"l? v



BOOK NUMBER

3

RESIDENTIAL WooD COMBUSTION
EMissions To
INDOOR HAzARDOUS PoLLUTION

NEA LABORATORIES, INC.

8310 S.W. Nimbus Avenue

Beaverton, Oregon 97005
643-4661

After Hours
647-2109 D. Joseph
244-8534 J. Houck
646-9306 J. Cooper



HOUSE INFORMATION SHEET

NAME: {fowdlLcezyk ADDRESS: R94] 5., ¢oT o

HOME PHONE: ZHY- 937 WORK PHONE:

AN <.

FAMILY MEMBERS: % .t = I e

HOUSE TYPE
STYLE: Ré&Wcdd NUMBER OF ROOMS: 7
NUMBER OF FLOORS:  \ - NUMBER OF BEDROOMS: 1%
NUMBER OF SQ. FEET: 1y<o BASEMENT? No©

WINDOWS - TYPE:  QouxRLE PANE V2" eome g

INSULATION - HOW WELL: “WELL SSE PCE DaTa SyugeT
VENT FANS: 2. WHERE: w\Teness a4

HOUSE AGE: \1

HOUSE HISTORY:

COOKING STOVE: GAS ELECTRI

HEATING SYSTEM OTHER THAN WOOD STOVE: ElereRUce fu@pAcE

USE RELATIVE TO WOOD STOVE: B ecoate

NEIGHBORHOOD DESCRIPTION: DEVELOP WMENT  — MAQE coog e LT

GEOGRAPHIC DESCRIPTION: MT skYwempd

FREQUENCY OF HOUSE CLEANING:D*';\'.{ TYPE OF VACUUM CLEANER: WoN€R 0P Q\knyT

FREQUENCY OF COMPLETE HOUSE wae ¥ HOW CLEANED? S€LF
CLEANING:

LAST TIME CLEANED: \v PRoc¥3’S DUST RESUSPENSION POTENTIAL:
(Rank: 1 high - 5 low) & <

WOOD STOVE
rvee: EHTTH MODEL:
HISTORICAL USE IN HOUSE: \W Hl yv. ™o  ~ RSssedi VIg

USE RELATIVE TO GAS OR ELECTRIC HEAT: MA IS



Portland General Electric Company

WEATHERIZATION PROPOSAL

s felazz 2L
am R Phone___ = ""7Z7-
idress oo Division
Tirmliazza . i avzisg
Ty Zip Code 1=
op nwment: Inspector - e Date =ty -/  Time _ (2 O i
< sn R e ‘
2.1/2 . - = . T4
ouse: Age ___:L___J\lo. Stories {Incl. DB) _—__ ___ Basement/Crawl Area Heating System i
de q . ~~e——— _,— - Area Qver , - .
— ¢ . LT .-2 e
1 Ceiling Insulation: Type o Depth in. Est. Rele_ 4 Heated Space s lul sq ft INSTALLATION
. Pyl P COSTS/PAYBACK™*
Recommendation: Add Insulation to Total Depthof _______in. R=..J& ‘Save _ L. < 3 kWhiyr A
<L (o Sl L S o /"’)
Installation: Add ______ Bagsof _._____Insulation {__~ in. R=1 > ) CostS o [  y
z Floor tnsulation: Area Over Crawi Space_‘_/_z;-;_\j_ sq ft. ‘Has/Add Gr. Cover CostS Ly
. JRoTh
) - >
Recommendation: Ad Insulation (R=_z_) ‘Save ;7_&_1’ _g_.g.‘j-.kWh/yr CostS /< <. [ _ o
$£477 iy
% Wall Insulation: Total Area of Uninsulated Frame Wall. sq ft.
) ! . -
Options: Install Cell./UFC Insul. o sq ft. Save ____ ___kWh/yr Cost$S______ | ¥
{Insul. of existing walls is recommended if vapor barrier is installed
on interior, warm side of the walls.} 3 fyr

4. Duct insulation: No. Warm Air Registers______ {Ducts in Unhtd. Area)______ Ft. of Cold Air Return

) Recommendation: instal! ductrunsof R, ____Ft. of R Save_.. kWh/yr CostS____ [/
S /yr
F Pipe Insulation: Install________ft. of Hot Water Pipe Insulation Cost$S [
6.7 Doors: No.. Doors Into Htd. Space _J'_;___.No. Doors Not Insul. ’:’:3/
— . /f 77 S
) [ Windows: Total GlassArea__________sq ft. Single Glass Area £9- 72 2 (sq ft. sl .7
i R —_ ‘ ‘/’)
[_" Recommendation: Install _’.;_Z__ Storm Door(s) Save'_‘:./’:l_?_/___kWh/yr Cost $ = __S__L_\
. $. 2L N AR S
e A D e e X /'
tnstatl (992 2 gt SDEIWé"—l@" Save_22 A3 kwhiyr Costs BT
- wlass $.5C. T2 i
T Weatherstripping: . Linear ft. N/WS Save____ = kWh/yr CostS________ [
. S Nr
[“s.7| Caulking:____ Linear fr. of Uncaulked Crackage Save________ _kWh/yr Cost$___ [
i
; - g" RN S Nr .
&'— Water Heater:; Htd/UnHtd area. Temp Reset to Tz Save kWh/iyr Kit$ WA
$ fyr
70. | Heating System Set Back Control: Save kWh/yr Cost$ / )
i{ . b i S_____._/:’F
[ 7] Attic Ventilation: (Will Reguire Bid by Contractor) . Cost$____ /[

i

Total Instailed Cost of Recommended Retrofit §

*Calculated as principle plus interest
at 6%%.

3 Estimated Total Potential Savings of Recommended Retrofit Ann. kWh. S /
we Estimates of Potential Savings Do Nat Allow For Special Living Conditions or
Family Habits — kWh Savings Are Not to be Construed as Guarantees by PGE. at$0.0

tn r—

.D : 27 .y , T
750 S/ 3/ S5m0

Annual kWh: (prev. 12 mo. )|Est. Domestic £ kWh. Est. Heating kWh. Total £ A\ : e
/ :, JE -
rd -,,,/// .

Inspected by __ - .= _ Date

[
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NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE: D — Y -

FILTER INFORMATION

FILTER NUMBER: D O )

INITIAL READINGS INTERMEDIATE READINGS
TIME & DATE: T Diic . My L5 Sam sy
PRESSURE : = 4G
TEMPERATURE : (c] (p’z

WOOD STOVE OPERATION

TIME FIRE STARTED: - Non €

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

V\orn.no) (‘.‘omLLLB . )
E ven. A(J < l C ..(1' j\k Qe (’KL\V‘ vl 5\', The C(&LJ

SIGNIFICANT AND UNUSUAL EVENTS:
C('D el('i L:.‘e(—‘l‘ 1‘.’(. 4 WYY e ‘ m mC“-r\"f’(J .

FINAL READINGS




DAILY DATA SHEETS

" ; [y . P
DATE: =~ ' - Y] o~ Tt A bd

FILTER INFORMATION

FILTER NUMBER: 1ML -3:3—

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: . ¥ RO -4 T3¢ e LR e
i
PRESSURE : 35 4 S 2.5

TEMPERATURE : A?. ) (;;5 é%-éi

WOOD STOVE OPERATION

TIME FIRE STARTED: )Q»( B

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: ﬁc»\-'niﬂcj . ﬂ

SIGNIFICANT AND UNUSUAL EVENTS:

Ouctede. C‘Li!cﬁ'



DAILY DATA SHEETS

DATE: S-/2-¥/! —~ "ju‘n‘clc"wj

FILTER INFORMATION

FILTER NUMBER: [DL023

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
Hu . - 7 ~) .
TIME & DATE: 7:30 503/ )- 43 /O S

PRESSURE : + 5 , 1 [ __ﬁ{’_é__ z
TEMPERATURE : (20 45# 18

WOOD STOVE OPERATION

Ny -
TIME FIRE STARTED: Ul &

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

QUTSIDE CONDITIONS:
—8“ Fuped
‘el
y
SiUNIFICANT AND UNUSUAL EVENTS:

Cutede CL\D‘\-



DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: PLC.:QJ

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. - ‘/ i} ‘\ A .
TIME & DATE: . (S TASESY, ZQ L 5
PRESSURE : BG 4 C 2 Q
' N~
TEMPERATURE : 8 &5 5 G

WOOD STOVE OPERATION

TIME FIRE STARTED: NGl €

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

. LZLL//'LV.&(/

SIGNIFICANT AND UNUSUAL EVENTS:
/y . ., X - A0
S NATA ( ACPLLELA) /-( I - (L»/\.’J/LL/ - CLLZL/— :QWLM -,"b@rbty_

vézu,é, ,L/a/u{ . Y



DAILY DATA SHEETS

DATE: D= /0 -7/

FILTER INFORMATION

FILTER NUMBER: loanD

INITIAL READINGS INTERMEDIATE READINGS

TIME & DATE: /7[5 D & _om

PRESSURE : =23

- . ,3 E%
TEMPERATURE : 7 é __:ZLZ____

WOOD STOVE OPERATION

TIME FIRE STARTED: IOOJ’M

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVF.. J:

forshd Lutzeny LA

5—/2 -xy

FINAL READINGS

Cut



DAILY DATA SHEETS

DATE: D ~-/4-3/

FILTER INFORMATION

FILTER NUMBER: DL. 0S5 7
: “ - ~,
v -i’ 5-‘5‘:-.
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE: 7:19 Am 7‘45\[3 ~ 10D U7
PRESSURE : /, [ @9 2.0
TEMPERATURE : é[g _lz&_ ___&_.ﬁ/_

WOOD STOVE OPERATION

TIME FIRE STARTED: ‘é 7o ®Nz4}
i

DESCRIPTION OF FIRE: e.g., hot

start-up, then smolder) L,/éz?PI ;,uéjéli]fi 'L$K7 ~.Z;44‘<,,V(L¢na¢{%ﬁ2<\u

NUMBER OF TIMES REFUELED: O
TOTAL NUMBER OF LOGS USED: )
APPROXTMATE TIME FIRE ENDED: Y00 A~na

=t

WEATHER AND EVENTS

OUTSIDE CONDITIONS: : .
%{Wu
STGNIFICANT AND UNUSUAL EVENTS:

Ao



DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: [)L) 53 ~
S~lo-2
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
<} //
TIME & DATE: 715 Qm ¥ 0O 25 Y 2 e

PRESSURE : /7/5) . 3G 4
TEMPERATURE : (é 74 GC/ é%

WOOD STOVE OPERATION

TIME FIRE STARTED: 52 ' 30 Dm

DESCRIPTION OF FIRE: e.g., hot

start-up, then smolder)
‘/%A;%,41b4zﬂ- Thte _ametle

NUMBER OF TIMES REFUELED: O

/
TOTAL NUMBER OF LOGS USED: / é
APPROXIMATE TIME FIRE ENDED: Qi 5@

WEATHER AND EVENTS

OUTSIDE CONDITIONS: ,
u_JdLQU?bWij‘-’ /?cLL’L‘*1

SIGNIFICANT AND UNUSUAL EVENTIS:



DAILY DATA SHEETS

- /
DATE: & - /é-—é)/

FILTER INFORMATION

FILTER NMBER: [ 05

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

S-17-%
7: 30 ’_- ~ T
TIME & DATE: 5 /é~ 22/ Q’@ o
PRESSURE : % 2 .
: . LI

TEMPERATURE : 03

WOOD STOVE OPERATION

TIME FIRE STARTED: /ﬂ' xe QM

DESCRIPTION OF FIRE: (e.g., h

ot
start-up, then smolder) .
st e lit /S
P Ao — O 74 >

NUMBER OF TIMES REFUELED: O
TOTAL NUMBER OF LOGS USED: 3
APPROXIMATE TIME FIRE ENDED: 130 Dia

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: 5"/7-’35/

FILTER INFORMATION

rrirer somer: DD 0

'
—/,,,

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

<

A . ]
TIME & DATE: R, B/)(_S / O 7J 1

PRESSURE : 552 , 2 Y | < \:f

TEMPERATURE : @ f . 2 )

\\‘_

"

WOOD STOVE OPERATION

TIME FIRE STARTED: /ﬂ /0 /7/2/)

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

et 3omn bmw

NUMBER OF TIMES REFUELED: a

TOTAL NUMBER OF LOGS USED: 3

APPROXTMATE TIME FIRE ENDED: <! 50 S
\

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

At

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: S - // ;;)" \?/

FILTER INFORMATION

FILTER NUMBER: DLOC@I
: S5-/7~2
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE: /130 )/ "/S 7’00 D
PRESSURE : 5& ) ' __5:&.
w5

TEMPERATURE : Qé

B

WOOD STOVE OPERATION

TIME FIRE STARTED: 17/ oo ;‘J,:;q

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder) ‘

Lt MG M——MZM/&Z/\, - df/—’/\_) s i,

AN
3

;. NUMBER OF TIMES REFUELED: @)
TOTAL NUMBER OF LOGS USED: o
APPROXTMATE TIME FIRE ENDED: 7' 30

WEATHER AND EVENTS

OUTSIDE CONDITIONS: o
/( Xl

SIGNTFICANT AND UNUSUAL EVENTS:



BOOK NUMBER
L-

RESIDENTIAL Woop COMBUSTION
EMissions To
INDOOR HAZARDOUS POLLUTION

NEA LABORATORIES, INC.

8310 S.W. Nimbus Avenue

Beaverton, Oregon 97005
643-4661

After Hours
647-2109 D. Joseph
244-8534 J. Houck
646-9306 J. Cooper



HOUSE INFORMATION SHEET
NAME: R R CQC W ADDRESS: XC 6 WURLLEY MRes
HOME PHONE: (43 — QY™ WORK PHONE: (327 - 39423

FAMILY MEMBERS: ISR M - N Ve m\\‘\i} Mas T Y (6)

HOUSE TYPE -
STYLE: WS QiCE rwE NUMBER OF ROOMS:
NUMBER OF FLOORS: | NUMBER OF BEDROOMS: 2_
NUMBER OF $Q. FEET: 9 $ O BASEMENT? W Q

WINDOWS - TYPE: S ToRwWN\

INSULATION - HOW WELL: RV CRILw & /Rieal RV WAwLS
VENT FANS: 2 WHERE: Y3 LT TTHEW, g aATH
HOUSE AGE: SNV

HOUSE HISTORY: o RIGIMHL L oiTew

COOKING STOVE: GAS ELECTRIC

HEATING SYSTEM OTHER THAN WOOD STOVE: ELEQCTR ¢ S ulw fed ( fvees A
R

USE RELATIVE TO WOOD STOVE: '/3 $’7 @) MO MAanile® T My D APDIL
c~Fs3)
NEIGHBORHOOD DESCRIPTION: ORI LR RO . '\DR(\Y‘
\

GEOGRAPHIC DESCRIPTION: vV &

FREQUENCY OF HOUSE CLEANING: “WSF"" TYPE OF VACUUM CLEANER: KERTY oOpicwT

FREQUENCY OF COMPLETE HOUSE -fw\tﬁ HOW CLEANED? SE&LE

CLEANING: N EMRLY
LAST TIME CLEANED: -¥<V Fhet DUST RESUSPENSION POTENTIAL:
. (Rank: 1 high - 5 low) 3
WOOD STOVE
TYPE: & QRO s ‘ MODEL: \ ¥ OO
HISTORICAL USE IN HOUSE: \WSITW-LED AR 1SR Ren
USE RELATIVE TO GAS OR ELECTRIC HEAT: 2/ 2 s
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i 1
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NOTE WOOD STOVE LOCATION

NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES

O Cr ;7

rv’






DAILY DATA SHEETS

DATE: S A4 5/

FILTER INFORMATION

FILTER NUMBER: DL o 25

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: O /)50 /847y /750 ) Beray 0§50/ away
PRESSURE : ~-3,9" -39 -y, 0"
(2]
TEMPERATURE : 72 23° 5"

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED: --

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

FuEval AnIsa T/ vES Porar
) y »
£ S w e d logae SO
emn ST w/ SemrE brou Far P ETI2SS,
/700,

: s
OUTSIDE CONDITIONS: sipearis ' HAZy OvEncms 7 A2 womds 5

AETCR ro0as ovEn '
buildias cart /

{l/fz(//:cﬁ,' ovEn CasT, eoo/, /AnRgd sTV
SIGNIFICANT AND UNUSUAL EVENTS: So«m-.

1
ves éyﬂ””? ¢ orar? fo A



DAILY DATA SHEETS

DATE: T «rAa9 51

FILTER INFORMATION

FILTER NUMBER: D¢oZ(

INITIAL READINGS

TIME & DATE: o855/ 290y

1"

PRESSURE: - Y0y

TEMPERATURE : 65°

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:
TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

INTERMEDIATE READINGS FINAL READINGS

1958 ) 92024 0753/s02r05

- 4.47 -y
72° 70°
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DAILY DATA SHEETS

DATE: _sosroa &1

FILTER INFORMATION

FILTER NUMBER: plo 29 :

INITIAL READINGS

TIME & DATE: 0700£:/_o”47
PRESSURE ; - 52"
TEMPERATURE : 20°

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot

start-up, then smolder)

NUMBER OF TIMES REFUELED:
TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

INTERMEDIATE READINGS

FINAL READINGS

0? @{///44 4

_§17,’

2)15/76 #7247

_5_/7//
724 22°
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DAILY DATA SHEETS

DATE: _ /4749 %/

FILTER INFORMATION

FILTER NUMBER: DLO 2 &

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
+ TIME & DATE: 0800/t/lrd 1S~ [ 10 rn o755 i/_z/.,/y
PRESSURE : - g5 - .5 -o.c”
TEMPERATURE : 20° v2° 277

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

L) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

srrarsd Clocd

OUTSIDE CONDITIONS: ‘ Py rz,«/:«-y © RBoreleta Tv ScCa
tovin, wimd frsmm axs
AFTTn acowr sep rreeed Elecds, Ll/'h‘w"’/ JA
STGNIFICANT AND UNUSUAL EVENTS: wrsr po AT bt —s
/Cfl‘wc;j, .

{V&//;; . &/&IA-, P z.-.u-/¢{/ So~r L

teved Lumd/::dy eIV ;7'



DAILY DATA SHEETS

DATE: /2 4775 § /

FILTER INFORMATION

FILTER NUMBER: DlLo Z9

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: , 90§00/ /2449 2030//2 #149 ANSES/ 1 ZA4
s 7] ré4
PRESSURE : - 3.5 _ - 3.’ -3.¢
-4
TEMPERATURE : — v ? go° Jo

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{(e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

’ , /
o Law 7
$0MZ: &/ouJ/ A

OUTSIDE CONDITIONS: tr st T L b E

vEny
A Lrca ~ooasl

el raa + LrRm, »

Cuve ,'; ' hnzy ,L,,;'L ’/""J‘j/,"/a et
vateg o ¢ surside

SIGNIFICA!N. AND UNUSUAL EVENTS: wonnst (o



}

DAILY DATA SHEETS

DATE: /Y #7A4 ¥/

FILTER INFORMATION

FILTER NUMBER: LD¢26 S

INITIAL READINGS

TIME & DATE: 1795/ 7 Ara g
PRESSURE : -32,8"
TEMPERATURE : 27°

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:
TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

AT sTanr oL Fiac!

INTERMEDIATE READINGS

FINAL READINGS

RS
082S/15 4747 2077{/4 Ay
_ 3 .? o _ 3. 8 1y
/7 20°
TP eo

sevzanl Sarmll P+TC TS

goen, woadli <z
LA E, //_/-or o SRR SroVC dosa

Ftom Aondlc # 2, .
P fon 15D 22 anims,

3

O 2oo/ /5 azs (’;“,‘57’)

/r} So~ T

ST

For ""S' S’t‘ﬂr‘frch ro MBaelelas &b
vra’ .

. w
(Ll.)tf) RA1~, FaTTH grr&e Aot

ppoqat s pucaCa T A0 o rnd

oyl RS i T show S

A f1ocan~con

Saroks PATTTR A



}

o 7
TIME & DATE: 207’{//#17 . 953’_/_/)*"V 10705147017

DATLY DATA SHEETS

“

DATE: /4 2o p/

FILTER INFORMATION

FILTER NUMBER: DL o/((

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

-
\

PRESSURE : -4 3" =9 — s
TEMPERATURE : 20 ° 02° )32°

WOOD STOVE OPERATION

TIME FIRE STARTED: 2099

DESCRIPTION OF FIRE:(e.g., hot Hor ro STANT, ppfe pRac@EL
start-up, then smolder) cools Lou aptrZ £ o lm<=F

NUMBER OF TIMES REFUELED: 2~
TOTAL NUMBER OF LOGS USED: Yy o loadle ¥ o
APPROXIMATE TIME FIRE ENDED: T 2900 .

WEATHER AND EVENTS

—
P
c !

, 4 L 74«4’4 o~/
OUTSIDE CONDITIONS: cvimisy ! clean, s ez

MOQ‘,/}; . oulatcast poe .
s fframser! SEATTTAEL v Do lfie Clowd Ciff brzsEl

vl

~ TV Ffasi,
SIGNIFICANT AND UNUSUAL EVENTS:

'\/" / 1]
2/00_. Savopl tnrs LEOM b ’zti{vf ol



DAILY DATA SHEETS
B
DATE: /7 287 7/

FILTER INFORMATION

FILTER NUMBER: D¢2¢7

) INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
,  TIME & DATE: 2030
PRESSURE : -9,77”

4

TEMPERATURE : 2.3

WOOD STOVE OPERATION

TIME FIRE STARTED:

N DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

0 &N T”) __
TESsT pbonred = 77



e -

DAILY DATA SHEETS

DATE: /7 ~4< 5/

FILTER INFORMATION

FILTER NUMBER: L © ¢ 8

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. oo f/l~7 .
, TIME & DATE: 2 4 “ 4750/ /7/4»77 /95?//5”17
PRESSURE : -5 - ~5.8 -5s.8"
TEMPERATURE : 7 20° 22°

WOOD STOVE OPERATION

TIME FIRE STARTED: X0/5 /som7as
7

DESCRIPTION OF FIRE:{e.g., hot o STREF— DRI mTA oy L
start-up, then smolder)

). NUMBER OF TIMES REFUELED: 3
TOTAL NUMBER OF LOGS USED: Yy o poolls
APPROXIMATE TIME FIRE ENDED: = 2yoo

WEATHER AND EVENTS

~ ’
/;Vtk’ﬁ.’) ; a‘/fﬂc.'.d“l_ st T A A~

OUTSIDE CONDITIONS: o D
.Mﬂﬂ#"’s ' svCnZasm= ppasadit o0 e Lisll
' R anooar ” ” 7 a4

SIGNIFICANT AND UNUSUAL EVENTS: il Prom WTST

3

Yz



DAILY DATA SHEETS

DATE: __ /§ #4557/

FILTER INFORMATION

FILTER NUMBER: DL 0 6%

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: Zooo Jy Piroy 0500/ 154247 2200 /)% i s
174 '
PRESSURE : - 3,57 - 3,5 — 3.6
TEMPERATURE : 22.° 0° 24 °

WOOD STOVE OPERATION

TIME FIRE STARTED: 2015

DESCRIPTION OF FIRE:{e.g., hot Mo 7 AT oo DAmETN SN FOTIT

start-up, then smolder)

NUMBER OF TIMES REFUELED: -
TOTAL NUMBER OF LOGS USED: X Ny A bed/c FT
APPROXIMATE TIME FIRE ENDED: * 2 Yoo

WEATHER AND EVENTS

. y 7L
f;/[p/a-?,' ovIineasS T o Lty 6/74/ 7z

) g SN
;Mﬂ SO ! e _ ,‘/o/—f'—

N J w/a‘lf .
aBIs STRPPE LY frael 157 artiAa,,

/‘/vnﬁt'ﬁﬁz I,—pu" £ed

SIGNIFICANT AND UNUSUAL EVENTS: Saros 4o blo=’T

pﬂ—J ("olr'la-ff Ul‘j‘alc h‘ 2:'

QUTSIDE CONDITIONS:

z 200!

r
Avay, ST

' .
hoﬂ///,d—; ! peLelarT, 270

’t 4

A Ffraronr!



DAILY DATA SHEETS

DATE: 1947095/

FILTER INFORMATION

FILTER NUMBER: /L O 20

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 2070//% 477 ogoc/zor74y . Apoo [losay
PRESSURE : N g5 -d.¢”
TEMPERATURE : 76 20° 70°

WOOD STOVE OPERATION

TIME FIRE STARTED: ) 700/ 15 mas
4 Y
. J o r c “~ 2o,
DESCRIPTION OF FIRE:{e.g., hot hor sTaeT GoEa damu
start-up, then smolder) s s£omeldca

NUMBER OF TIMES REFUELED: <
- / =~
TOTAL NUMBER OF LOGS USED: Riarpadin o perdlc T &
APPROXIMATE TIME FIRE ENDED: X pJ3oo
WEATHER AND EVENTS
. I.m ;’qf /Aré

OUTSIDE CONDITIONS: _ Fopan s ! ouFaEaIT

¢ /{141’;5 , a-e o t—d , >

L purmeasT et T
P ot

SIGNIFICANT AND UNUSUAL EVENTS:



RESIDENTIAL WooD COMBUSTION
EMissions To
INDOOR HAZARDOUS PoLLUTION

BOOK NUMBER

s

NEA LABORATORIES, INC.

8310 S.W. Nimbus Avenue

Beaverton, Oregon 97005
643-4661

After Hours
647-2109 D. Joseph
244-8534 J. Houck
646-9306 J. Cooper



HOUSE INFORMATION SHEET

NAME: ) OSEOW ADDRESS: RT' Qe+t 2790 CopnELiss
. er g7ul
HOME PHONE: 6 47— 2109 WORK PHONE: (asS —\(2|

FAMILY MEMBERS: O aRlcii- YHIL s¢Ewa
/ s/

HOUSE TYPE
STYLE: Ro@AL (((ow TNME NUMBER OF ROOMS: Y

NUMBER OF FLOORS: \ NUMBER OF BEDROOMS: Z-

NUMBER OF SQ. FEET: éoO BASEMENT? WO
WINDOWS - TYPE: (DL€ PANE  PLaAsTC

INSULATION - HOW WELL:  ¢oo D
VENT FANS: tdow<€ WHERE :
HOUSE AGE: <o

HOUSE HISTORY: oLD ER- the—E  RECENTLY RE~2LDED IWSDE

TS
ﬂz_ﬁ,\s\oagc.ﬂ Awgvt QTODIE .

COOKING STOVE: : GAS (ELECTRI_C_I >

HEATING SYSTEM OTHER THAN WOOD STOVE: ELECT L wat oS

USE RELATIVE TO WOOD STOVE: oW 8

NEIGHBORHOOD DESCRIPTION: R AL
GEOGRAPHIC DESCRIPTION: RN = Tof

‘(\/"‘ :
FREQUENCY OF HOUSE CLEANING: W¥® TYPE OF VACUUM CLEANER:

FREQUENCY OF COMPLETE HOUSE )—~% HOW CLEANED? -SRL€
CLEANING: Per N

LAST TIME CLEANED: DUST RESUSPENSION POTENTIAL: L_
(Rank: 1 high - 5 low)

WOOD STOVE

AT+
TYPE: VLE Fos mem MODEL: Sw ALU EsT

 HISTORICAL USE IN HOUSE: N YL E D SE£C (W9

USE RELATIVE TO GAS OR ELECTRIC HEAT: y
AN A N
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House PLaN “
US 2_’\&\
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NOTE WOOD STOVE LOCATION

NOTE FILTER LOCATION
NOTE CTHER HEAT PRODUCING APPLIANCES




DAILY DATA SHEETS

paTE: 5 —~R~& |

FILTER INFORMATION

' FILTER NUMBER: D o DY

: INITIAL READINGS INTERMEDIATE READINGS
QW TSV
TIME & DATE: 5:2 L s/> £33 10255 g
PRESSURE : = 3] ] .©
TEMPERATURE : S A79" {2

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
PO &0— f’”"fuue_n\ L el

FINAL READINGS

7 i\
2 .0
GCo



DAILY DATA SHEETS

DATE: 5//7/?(

FILTER INFORMATION

FILTER NUMBER: Ol IS

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TOME & paTE: S/ 156 sTa 7 s/t 125
PRESSURE : [ 4 I IS
TEMPERATURE : L© 3 S 9

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: .(e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

SYA o DY [ARVaY



DAILY DATA SHEETS

— " /...
DATE: > /\Q/-é\

FILTER INFORMATION

FILTER NUMBER: D= Z(

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
~— —~ —/ —
TIME & DATE: 723 7239 L S/ 71X ©
Tel e P -
PRESSURE : 2.3 0o/ s.@ = A
TEMPERATURE : SO bb O |

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNITICANT AND UNUSUAL EVENTS:

St vy VD) Ty prg‘;
G g TTARE VN G~ & 6‘/

l‘":) — 4 Q—-\" W



DAILY DATA SHEETS

DATE: 5//! i'

FILTER INFORMATION

FILTER NUMBER: OL © 3 (

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

S AT Q20 - o
PRESSURE : 3.8 4y ]
TEMPERATURE : G | - 6 el

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

sU o> Y

SIGNIFICANT AND UNUSUAL EVENTS:

RDASTED VT LLe & D



- DAILY DATA SHEETS

ﬁfiL

DATE: ~

FILTER INFORMATION

FILTER NUMBER: pLo38

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. TIME & DATE: iz 150 5{/& 1.30 sh :4 0
PRESSURE : 3.0 3.8 3.3
4 V]
TEMPERATURE : ¢Z () 3

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

- G ' ‘
SRRy e 7S TV M T S LouDy R0

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: 5// ‘7Z
FILTER INFORMATION

FILTER NUMBER: E/- 073

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 5[/17_/ 7240 AmM HL 2O ?:O_%Z
PRESSURE : 3.8 3.9 i-O

TEMPERATURE : 642 69 QG

WOOD STOVE OPERATION

TIME FIRE STARTED: |00 R~

) UIloo o,
DESCRIPTION OF FIRE: :e.g. , hot
start-up, then smolder)

NUMBER OF TIMES REFUELED: D

TOTAL NUMBER OF LOGS USED: B

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: .
-\ v FTAATIN ¢ A Voo k)

SIGNIFICANT AND UNUSUAL EVENTS:



DAILY DATA SHEETS

DATE: ?/{5
FILTER INFORMATION

FILTER NUMBER: [LL/ }HL

INITTAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: 5{{5 j= Hy /(0 80 Py g:,t{»o
PRESSURE : Yo H O i,
J o
TEMPERATURE : (o0 L& (2

WOOD STOVE OPERATION

TIME FIRE STARTED: G0 4.M |

DESCRIPTION OF FIRE: . e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED: .
TOTAL NUMBER OF LOGS USED: oL
APPROXIMATE TIME FIRE ENDED: Q. prv

WEATHER AND EVENTS

OUTSIDE CONDITIONS: /xﬁﬁ% C/éa/L //ja/vw\]

SIGNIFICANT AND UNUSUAL EVENTS:




DAILY DATA SHEETS

DATE: _%’!(Q[El

FILTER INFORMATION L,
FILTER NUMBER: Zwﬁ
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: j//éa& ‘Z’@ e 7o AT
PRESSURE : 50 Ets =

\
|}

TEMPERATURE : b/’ 7

F
H
2\
L}

WOOD STOVE OPERATION

TIME FIRE STARTED: 020

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED: — i 2

TOTAL NUMBER OF LOGS USED: J

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS .

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNulwAL EVENTS:



TIME & DATE:

PRESSURE:

DAILY DATA SHEETS

DATE: é// 77 TZZ /

FILTER INFORMATION

FILTER NUMBER: D{N7 (L

INITIAL READINGS

INTERMEDIATE READINGS

9{/: ] G5
30

P

TEMPERATURE: LS

‘15 Y
j.j
12’

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: . e.g., hot

£0:09 £ 5 pm.

E A A&[ﬂ“\

start-up, then smolder)

NUMBER OF TIMES REFUELED:
TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED: .

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

il

Burv ¢ cool

SIGNIFICANT AND UNUSUAL EVENTS:

FINAL READINGS

/
o7
35
b2’



DAILY DATA SHEETS

FILTER INFORMATION

FILTER NUMBER: J -0 7F

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: *—7)\'@ 582 /.00 A, G(ﬁ 8&5/
PRESSURE : N , 35 2-C
TEMPERATURE : A’ o2’ _ 0"

WOOD STOVE OPERATION

TIME FIRE STARTED: H 00 &,

.- -]
DESCRIPTION OF FIRE: (e.g., hot S Durn
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED: yZ_

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

3w

SIGNIFICANT AND UNUSUAL EVENTS:



) DAILY DATA SHEETS

f{\ ;
DATE: AL
l

FILTER INFORMATION

FILTER NUMBER: m 36

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
/3 SRV .
TIME & DATE: 4}4 420 g 50 P %z_.() 1<
PRESSURE : 4/.0 4o d.o

TEMPERATURE : (7 15 : el

WOOD STOVE OPERATION

TIME FIRE STARTED: q:00 f.M
DESCRIPTION OF FIRE: e.g., hot :
start-up, then smolder) / [W//W&(/ﬁ ‘ﬁ"‘e

NUMBER OF TIMES REFUELED: \-3

TOTAL NUMBER OF LOGS USED: 2

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: Wﬁ?) m///

SIGNIFICANT AND UNUSUAL EVENTS:



BOOK NUMBER

a

OUT IVDEe

)

— s
=

—

RESIDENTIAL WooD COMBUSTION
EMissions To
INDOOR HAZARDOUS PoLLUTION

NEA LABORATORIES, INC.

8310 S.W. Nimbus Avenue

Beaverton, Oregon 97005
643-4661

After Hours
647-2109 D. Joseph
244-8534 J. Houck
646~9306 J. Cooper



r/ - \\, ( v \\
N~ >
DAILY DATA SHEETS
patz: [ 3/
FILTER INFORMATION
FILTER NUMBER: ' & ¢ 3.3
INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
. TIME & DATE: EIEAR oo ¥z
PRESSURE : 0 - 2.F < .2
. TEMPERATURE: U735 7 < | F 55

WOOD STOVE OPERATION

TIME FIRE STARTED:

) DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS: .

S L e 25 A

SIGNIFICANT AND UNUSUAL EVENTS:



S1Te PLAN

House PLAN

) NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES

~

J



DAILY DATA SHEETS

DATE: ' N

FILTER INFORMATION

FILTER NUMBER: = - 3.

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: L e - CEe
PRESSURE : R Lo
TEMPERATURE : o I3

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot -
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

PN O SUEPECO N

i

e 67



S1Te PLaN

)

—_—
-

-
“ -
@ .

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE: > |
>
Sy
FILTER INFORMATION <.
. I,/\/ o
-~ -~ . N
FILTER NUMBER: . ' - < [ l&
INITIAL READINGS INTERMEDIATE READINGS
TIME & DATE: - /' - 7 -~ o~
 PRESSURE : N -
TEMPERATURE : SO - s
e — e e e e

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

"ot~ i -

P R 3 -

L7

SIGNIFICANT AND UNUSUAL EVENTS:

FINAL READINGS




S1TE PLAN

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE:

FILTER INFORMATION

P
AN

FILTER NUMBER: " '- '~ ._

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS
TIME & DATE: - T woonel =
PRESSURE : o ke oy T
TEMPERATURE : 5 (d 2o

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder) -

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:



SITE PLAN ;%}?

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

FILTER INFORMATION

FINAL READINGS

FILTER NUMBER: . ~ = 7/
INITIAL READINGS INTERMEDIATE READINGS
, -
TIME & DATE: i
PRESSURE : / e
TEMPERATURE : T L

WOOD STOVE QPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
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S1T7e PLAN

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION -
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE: s’/H /x \

FILTER INFORMATION

FILTER NUMBER: - e
INITIAL READINGS INTERMEDIATE READINGS
TIME & DATE: s/\4 Tous e S /\\* BRI
PRESSURE : 57K 55
TEMPERATURE : > “\ 2

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENIS:

e

FINAL READINGS




S1TE PLAN

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES

—
<

D

VT

-



DAILY DATA SHEETS

DATE: ‘5/'5'/‘738

FILTER INFORMATION

FILTER NUMBER: Dic. 5

INITIAL READINGS

TIME & DATE: S5 s
PRESSURE : X0

s —
TEMPERATURE : 4 S

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

INTERMEDIATE READINGS

FINAL READINGS

£ / ’ . -.(. -

— 2 LY
/ -

)

2

(3"- wl

-



SiTE PLAN 1

House PLaAN

NOTE WOOD STOVE LOCATION

NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE: S/)(y
/

FILTER INFORMATION

FILTER NUMBER: VLD Y

INITIAL READINGS INTERMEDTATE READINGS
TIME & DATE: </ s &:579 ~re S/t 7:YS e
':
PRESSURE : ! -4 .% - =4.75
o -~ —
TEMPERATURE : SO F S54°=

WOOD STOVE OPERATION

TIME FIRE STARTED:

) DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

/7
TOTAL NUMBER OF LOGS USED:

: APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIuhLFICANT AND UNUSUAL EVENTS:

FINAL READINGS




S1TE PLAN

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES

I

~ N .



DAILY DATA SHEETS

DATE: %’/1’7“5! )

/

FILTER INFORMATION

FILTER NUMBER: L OG0

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE: S/'7 73

3 -

/ -~
. . - (U0 R X
R I . .5—/17 T \la-. s
. /
i

I3

\

PRESSURE : e - 2.2 -
TEMPERATURE : LA 5 A Ly

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:



S17e PLAN

House PLAN

NOTE WOOD STOVE LOCATION
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DAILY DATA SHEETS At

DATE:A 4/18'}8 |
/ [

FILTER INFORMATION

FILTER NUMBER: ) 1-OF ﬂ

INITIAL READINGS INTERMEDIATE READINGS
' P~ \—/' < ]
TIME & DATE: o S/E . D
: / PN ¢
PRESSURE : . : e
&y -
TEMPERATURE : - - &0 )7

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:(e.g., hot
start-up, then smolder)

) NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

i APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:

~J

e

FINAL READINGS

-2

N el
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DAILY DATA SHEETS

DATE:

FILTER INFORMATION

FILTER NUMBER:

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE:

PRESSURE:

TEMPERATURE :

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
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DAILY DATA SHEETS

DATE:

FILTER INFORMATION

FILTER NUMBER:

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE:
PRESSURE:

TEMPERATURE:

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE::e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OQUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
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DAILY DATA SHEETS

DATE:

FILTER INFORMATION

FILTER NUMBER:

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE:
PRESSURE :

TEMPERATURE :

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE:{e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXTMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
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DAILY DATA SHEETS

DATE:

FILTER INFORMATION

FILTER NUMBER:

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE:

PRESSURE:

TEMPERATURE:

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED: .

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:



S1TE PLAN

House PLAN

NOTE WOOD STOVE LOCATION
NOTE FILTER LOCATION
NOTE OTHER HEAT PRODUCING APPLIANCES



DAILY DATA SHEETS

DATE:

FILTER INFORMATION

FILTER NUMBER:

INITIAL READINGS INTERMEDIATE READINGS FINAL READINGS

TIME & DATE:

PRESSURE:

TEMPERATURE :

WOOD STOVE OPERATION

TIME FIRE STARTED:

DESCRIPTION OF FIRE: (e.g., hot
start-up, then smolder)

NUMBER OF TIMES REFUELED:

TOTAL NUMBER OF LOGS USED:

APPROXIMATE TIME FIRE ENDED:

WEATHER AND EVENTS

OUTSIDE CONDITIONS:

SIGNIFICANT AND UNUSUAL EVENTS:
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RWEEP

Tasx 7 Raw Jata

Part 3

Home #1 (No Burming)

Fa BV L I S W N

Total

dome *1 (Burning)

Filcer

[V SRR [

Total

Home #2 (No Burning)

Filter
1
2
.3
Total

Home #2 (Burning)

Filter
1
2
3
4
5
Total

Home #3 (No Burning)

Filter
1
2
3
4 B
5
Total

Home #3 (Burning)

Filter
1
2
3
4
.5
Total

* Correction to account for lost quart filters on filter holder gasket.

Net Weight

3.422 g
6.978 ng
5.085 mg
5.343 g
=509 22
24,437 mg +

Net Weight
8.800 mg

3.883 mg
7.905 mg
7.177 mg

7.479 mg
35.244 mg +

Net Weight
2.092 mg

0.591 mg

0.225 mg
2.908 mg +

Net Weight
2.830 ng

2.180 mg
1.780 mg
1.397 mg

_L1.947 mg
10.134 mg +

Net Weight
2.517 mg

3.157 mg
0.713 mg
0.396 mg

1.31 mg
8.093 mg +

Net Weight
1.883 mg
1.324 nmg
0.841 ag
2.145 mg
1.872 mg
8.065 mg +

1.32 mg= :

U

1.82 mg* -

5.

.4% correcrtion

319.5 m- = 50.5 .g/m”

.1%7 correction

503.5 m® = 73.6 ug/m®

1 X correction

1.092 mg* : 241.3 = 16.5 ag/m?

18.1% correction

1.82 mg* ¢ 519.8 m? = 23.0 ug/m?

22.4% correction

1.82 ng* +

22.

1.82 ag* ¢

528.5 m3 = 18.7 ug/m?

5% correction

506.2 @3 = 19.5 ug/m3



RWEEP
Task 7 Raw Data
Part 3 - Continued

Home #4 (No B\uming)

Tilter Net Weignt
1 3.669 mg
2 voID
3 2.697 =g 12% correcrion
4 1.490 =g
3 5.161 mg i .
Tocal 12.017 ag + 1.43 mg> = %09.3 o° = 32.9 .g/w’
Adome #4 (Burning)
Fileer Net Weaignt
R 4.954 mg
2 5.650 mg
3 2.555 wg 3.7% correction
4 2.735 nmg
5 2.499 mg R ,
Total 18.388 mg + 1.799 mg~ & 322.3 =" = 39.5 .3z/=°
Home #5 (No Burming)
Filter Net Weight
1 VOI1D
2 -
3 VOID
4 VO1D
5 -
Home #5 (Burming)
Filter Net Weight
1 8.398 mg
2 7.438 mg
3 7.197 mg 6.3% correction
4 VOID
5 6.109 mg
Total 29.142 mg + 1.84 mg* + 400.4 @’ = 77.4 ug/m’

Correction to acecount for lost quart filters on filter holder gasker.

Bank filter weights before & after loading

.327 mg .355 mg .368 uwg 416 og

.220 og . 122 mg 196 mg .689 mg

.614 mg .108 mg .958 mg Ne 17

.238 mg -.344 ng .397 mg = - N 8 4. dev.
.507 ng an .640 g X 0.367 * 0.285 st ev

Correction = 0.367 wg/filter for 5 filters,
correction = 1.82 mg




