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FOREWORD 

The U.S. Environmental Protection Agency is charged by Congress with pro
tecting the Nation's land, air, and water resources. Under a mandate of national 
environmental laws, the Agency strives to formulate and implement actions lead
ing to a compatible balance between human activities and the ability of natural 
systems to support and nurture life. To meet this mandate, EPA's research 
program is providing data and technical support for solving environmental pro
blems today and building C\ science knowledge base necessary to manage our eco
logical resources wisely, understand how pollutants affect our health, and pre
vent or reduce environmental risks in the future. 

The National Risk Management Research Laboratory is the Agency's center for 
investigation of technological and management approaches for reducing risks 
from threats to human health and the environment. The focus of the Laboratory's 
research program is on methods for the prevention and control of pollution to air, 
land, water, and subsurface resources; protection of water quality in public water 
systems; remediation of contaminated sites and groundwater; and prevention and 
control of indoor air pollution. The goal of this research effort is to catalyze 
development and implementation of innovative, cost-effective environmental 
technologies; develop scientific and engineering information needed by EPA to 
support regulatory and policy decisions; and provide technical support and infor
mation transfer to ensure effective implementation of environmental regulations 
and strategies. 

This publication has been produced as part of the Laboratory's strategic long
term research plan. It is published and made available by EPA's Office of Re
search and Development to assist the user community and to link researchers 
with their clients. 

E. Timothy Oppelt, Director 
National Risk Management Research Laboratory 
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Executive Summary 

Woodstoves have been identified as a major source of particulate and polycyclic organic 
matter (POM) emissions. For this reason, new source performance standards (NSPS) were 
promulgated for wood heaters. Wood heaters sold after July 1, 1992, had to be certified for low 
emissions, meet the most stringent requirements of the NSPS, and are referred to as Phase 2 
certified. Of concern has been the fact that laboratory and field studies have shown that certified 
wood heaters can physically degrade with use and their air emissions commensurately increase. 

The objective of this study was to evaluate the condition and air emissions from old 
phase 2 certified wood heaters installed in homes and used regularly for home heating since the 
199211993 heating season or earlier. Study stoves were inspected and their conditions were 
documented. Particulate and POM samples were collected from the stoves during normal in
home use with an automated woodstove emission sampler (AWES). The AWES was developed 
specifically for the in-home collection of air emission samples from residential wood burning 
appliances and data developed from its use have previously been used to calculate particulate 
emission factors published in AP-42. In addition to data obtained from the use of the AWES, 
ancillary information such as the history of each woodstove, installation characteristics and 
cord wood properties were compiled for the study. 

Sixteen stoves were evaluated in the study, eight in Klamath Falls, Oregon, and eight in 
Portland, Oregon. All16 stoves showed the effects of use. However, only six were degraded to 
the point that it was speculated that their condition would significantly affect air emissions. 

An extensive data base from 43 week-long test runs was developed. No direct statistical 
correlation between emissions and wood moisture, bum rate or the conditions of the stoves could 
be made due to the number of variables associated with the real-world in-home use of 
woodstoves. However, the particulate emissions for stoves in homes in Portland were on the 
average higher than for stoves in homes in Klamath Falls. This result is consistent with the 
average higher fuel moisture content and bum rate characteristic of the Portland portion of the 
study as compared to the Klamath Falls portion. 

The particulate emission factors of the certified Phase 2 stoves evaluated in this study 
appear to have increased with use, but on the average, after about seven years they still have 
lower emissions than uncertified conventional stoves. In addition, it was clear from the results 
that the emission rates for Phase 2 stove models reported as part of the NSPS certification 
process do not represent emission levels of same stove models inhomes after extended use. 
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The data demonstrate that particulate emissions can not be used as a surrogate 
measurement for POM emissions of woodstoves. Further, POM emission factors, as based on 
the 7-PAH and 16-PAH values, determined from the in-home use of woodstoves in this study 
were lower than the POM emission factors previously published in AP-42. This observation is 
significant because the AP-42 emission factors are the basis for the national emission inventory 
of POM for which residential wood combustion was identified as the single largest source. 
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Section 1.0 

Introduction 

Residential wood combustion (RWC) has been identified as a major source of particulate 
matter (PM) and polycyclic organic matter (POM) air emissions. During 1997, RWC contributed 
an estimated 12% of the sum of the total PM10 emissions attributed to all fuel combustion, 
industrial process, and transportation sources combined (1). RWC was also identified as the 
largest single source of POM during 1990 (2). Approximately 72% of the cordwood burned 
annually in the United States in the category of residential wood combustion is in 
woodstoves (2). (The remaining 28% is mostly burned in fireplaces.) There were an estimated 
9.3 million woodstoves in homes during the 1997-1998 heating season (3). 

Due to the level of emissions attributed to woodstoves, standards of performance were 
promulgated for new residential wood heaters (4). All wood heaters sold after July 1, 1992, have 
to meet the most stringent Phase 2 particulate emission limits of the standards. These standards 
were 4.1 gram per hour for catalytic stoves and 7.5 grams per hour for non-catalytic stoves. The 
limits for catalytic stoves were set lower than non-catalytic stoves since the presumed 
deterioration of the catalyst over time was estimated to result in emissions from catalytic wood 
heaters over their useful lifetimes approximately equal to non-catalyic wood heaters. 

Furthermore, there has been concern about the overall physical deterioration of wood 
stoves with use and the commensurate increase in air emissions. This concern has been 
confirmed in both laboratory_(5,6) and in-home studies (7-9). Physical degradation coupled with 
higher PM emissions has been documented for some stoves. Not only are accurate airshed 
inventories of PM and POM fundamentally important for health and environmental assessments, 
state and local agencies in areas of PM10 nonattainment have been directed to take performance 
degradation into consideration in their State Implementation Plans (SIPs) when calculating 
credits from replacing non-certified stoves with certified stoves (10). The replacement of non
certified stoves with Phase 2 certified stoves remains a viable option for reducing airshed 
pollutant levels and obtaining PM10 SIP credits because, as of 1997, more than 80% of the 
woodstoves in use were still older non-certified units (11). In addition, because over 90% of the 
PM10 emissions from residential wood combustion are also PM2_5, emission credits may be very 
important for possible future PM2_5 nonattainment areas. 

The primary objective of the study was to select Phase 2 stoves that were installed in 
homes prior to the fall of 1992 in order to assess the level of long-term degradation and potential 
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increase in PM and POM air emissions of older Phase 2 certified stoves under actual in-home 
usage. Woodstoves in homes in both Portland, Oregon, and Klamath Falls, Oregon, were 
selected because Portland is in U.S. climate zone three and Klamath Falls is in U.S. climate zone 
two. The average heating degree day (HDD) value for Portland is 4109 and the average HDD for 
Klamath Falls is 6600. The intent behind the selection of stoves in the two climatologically 
dissimilar cities was to produce results more widely applicable to woodstove usage in the nation 
as a whole than if homes in a single city were selected. In addition, nine Phase 2 stoves installed 
in homes in Klamath Falls were previously studied during the 1989-1990 and 1991-1992 heating 
seasons (8,12,13). Therefore, a secondary objective of the study was to utilize as many of these 
homes as possible in the current study to help document phase 2 stove degradation and 
commensurate emission increase. 

Sixteen homes were targeted for study during the 1998-1999 heating season. Two in the 
study group were homes in Klamath Falls that had phase 2 woodstoves that were part of the 
earlier studies. Emission samples were collected for three one-week periods from woodstoves in 
each home using the Automated Woodstove Emission Sampler (AWES) previously developed by 
OMNI Environmental Services, Inc., for similar studies. Samples collected with the AWES were 
analyzed for particulate matter and organic compounds. The specific organic compounds 
analyzed included the seven and sixteen POM compounds needed to calculate the 7 -P AH and 
16-PAH values, respectively, which are used as surrogate indicators for POM. The PM and 
POM surrogate emission factors (mass of pollutant emissions per unit mass of fuel) were 
compared against their emission factors tabulated in AP-42 for woodstoves (14). The PM 
emission rates (mass of pollutant emissions per time of stove operation) measured under actual 
in-home use for each woodstove model were compared against their certified emission values 
listed by the U.S. Environmental Protection Agency (15). The PM emissions from this study and 
from the previous studies were compared for the stoves in the Klamath Falls homes that were 
part of earlier studies. Cord wood tree species, cordwood moisture, the amount of cord wood 
burned, burn rates, ambient temperature during testing, a description of woodstove use in each 
home, chimney characteristics, and the condition of the stoves were also documented as part of 
the study. Photographs of each stove's installation and components that showed degradation 
have been included as Appendix A. 
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Section 2.0 

Methodology 

The basis of the study was the use of the AWES for sample and data collection. A 
description of the AWES is provided in Section 2.1. Woodstove selection and inspection and 
cordwood characterization are discussed in Section 2.2. Details of the field sampling program, 
supporting laboratory procedures and data reduction are provided in Section 2.3. 

2.1 Automated Woodstove Emission Sampler 

The AWES was developed to quantify emissions of particles for residential wood burning 
appliances while they are in normal in-home use. It is small in size and operates unattended in 
home settings. Due to the temporal variability in emissions from wood burning appliances, the 
AWES is also designed to collect long-term integrated samples necessary to provide mean 
values. Studies conducted with the AWES have provided the majority of the data base used for 
particulate emission factors development by the U.S. Environmental Protection Agency for 
residential wood combustion (14). The AWES has been used to quantify emissions from 
woodstoves, masonry heaters, pellet stoves, and fireplaces (5-8,12,13,16-36). Due to its extensive 
use, the AWES has undergone U.S. Environmental Protection Agency supported quality 
assurance evaluations during the period 1986 to 1992 (Appendix B). 

A schematic diagram of the AWES is shown in Figure 2-1. Detailed descriptions of its 
principles of operation, supporting laboratory requirements, calibration, associated data reduction 
and uncertainty estimates have been published in U.S. Environmental Protection Agency and 
U.S. Department of Energy reports (16, 19) and quality assurance plans (Appendix B). 

For sampling purposes, the AWES is placed adjacent to the wood-burning appliance in study 
homes. For woodstove applications, a stainless steel inlet probe is typically attached to the 
chimney (stove pipe) 30 em above the flue collar of the stove. Sample is withdrawn at a rate of 
approximately one liter per minute. The flow rate is maintained by a calibrated orifice. 
Particulate samples, including condensible particles, are captured with a heated filter followed by 
an XAD-2® resin cartridge. All interconnecting tubing, holders and hardware exposed to the 
sample are made either of stainless steel or Teflon® to maintain sample integrity. After sample 
collection, the chimney gas is passed through silica gel to protect downstream components from 
condensate. The oxygen content of the chimney gas is measured with an electrochemical cell. 

3 



Flue 

I Room Exhaust R.ctum 
T~ 
'l'baiDoc:ouple 

f---

j_ Signal Processor 
02Input AWES 

Hcared Chamber IDlct 
(PCLD-789 and Pump Conlrol §] II PCLD-711S Boards) 

Filtrr 

i - - -II-
Communication Cable ....::::~02 Seosor XAD-2 

Cartridge Calibration 

ll~ :II II Gas Inlet Orifice 
Port 

_j_ I Data Logging System 
Pump Silica 

Gel 

~~ (AMD K6 266 MHz PC = =r= 
=f= Residential with PCL-711 =r= 

Data Aquistition Board) =f= Woodstavc 
Ro~ 

Figure 2-1 

Schematic Diagram of the Automated Woodstove Emission Sampler 

4 



The sample flow is then returned to the wood-burning appliance chimney above the point where 
the sample was withdrawn. Room temperature and chimney gas temperature are measured with 
type K thermocouples. The chimney gas temperature is measured within the chimney at the same 
location as the sample is withdrawn. 

A key component of the AWES is the data logging system. The system records date, time, 
oxygen content, room temperature, and chimney gas temperature at regular intervals. The oxygen 
content of the chimney gas, along with the mass of wood burned, allows for the estimation of 
total chimney gas flow during sampling which is needed for the subsequent calculation of 
emission rates and emission factors. The record of chimney gas temperatures allows for the total 
time of appliance operation over the course of the sampling duration to be determined. In 
addition to data recording, the system is programed to control the sampling frequency, sampling 
duration and sampling period. For this study, the AWES was programed to sample for two 
minutes once every 15 minutes for one week. The system is further programed to tum the 
sampling pump on during the programmed two minute sampling time only if the woodstove is in 
operation as determined by the chimney temperature in order to avoid collection of sample 
material when the appliance is not in operation. A threshold chimney temperature of 100 °F 
(38 °C) was used as an indicator ofwoodstove operation. 

2.2 Woodstoves, Fuel, and Ambient Temperature 

A total of 16 woodstoves, eight in Klamath Falls and eight in Portland, were targeted for 
study. One home in Klamath Falls was dropped from the study after one week due to a family 
crisis. An additional home was added to the study in Portland to replace the dropped home. Out 
of the nine possible phase 2 certified woodstoves that were part of previous studies in Klamath 
Falls two were included in this study. An attempt was made to include the other seven in the 
current study but it was not possible either due to stove replacement since the last studies or an 
unwillingness of the current home occupants to participate in this study. Tables 2-1 and 2-2 list 
the home codes, woodstove models, and chimney characteristics for all installations. The 
chimney characteristics were documented because draft and commensurate fire intensity which is 
affected by chimney height have been implicated in the degradation ofwoodstove components. 
A photograph of each stove was taken to illustrate its installation (Appendix A). 
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Table 2-1 

Home Code, Model, and Chimney Characteristics for Klamath Falls Woodstoves 

Home Code Stove Model• Chimney Characteristics 

Quadrafrre 8 Foot Vertical Rise 
KF01 2100 

Non-Catalytic Single Story Home 

Pacific Energy 27 Foot Vertical Rise 
KF02b Super 27 

Non-Catalytic Two Story A-Frame 

Haughs 14 Foot Vertical Rise 
KF03c 171E 

Non-Catalytic Two Story Home 

Earthstove 14 Foot Vertical Rise 
KF04 1003C 

Catalytic Single Story Home 

Pacific Energy 18 Foot Vertical Rise 
KFOS Super 27 

Non-Catalytic Single Story Home 

Waterford 21 Foot Vertical Rise 
KF06 104 MKII 

Non-Catalytic Two Story Home 

Earthstove 14 Foot Vertical Rise 
KF07 1400HT 

Non-Catalytic Single Story Home 

Country 20 Foot Vertical Rise 
KF08 T-Top 

Non-Catalytic Two Story A-Frame 

• All stoves were installed prior to the 199211993 heating season. 

b Stove in home KF02 in this study was referred to as Home 3 or CK03 in the 1990 Energy, Mines 
and Resources Canada (EMRC) Study<' 3l_ 

c Stove designated as KF03 in this study was referred to as H-5 or WK05 in the 1990 Wood 
Heating Alliance (WHA) Study< 12J. Additionally, this stove was referred to as KF04 in the 1992 
Bonneville Power Administration (BP A) study<8>. 
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Table 2-2 

Home Code, Model, and Chimney Characteristics for Portland Woodstoves 

Home 
Code 

POl 

P02 

P03 

P04 

P05 

P06 

P07 

P08 

Stove• 

Trailblazer 
Genesis 2000 

Catalytic 

Lopi 
Answer Series 
Non-Catalytic 

Lopi 
380-96 

Non-Catalytic 

Lopi 
Flush Bay-96b 

Catalytic 

Lopi 
Flex-95 

Catalytic 

Pacific Energy 
Super 27 

Non-Catalytic 

Lopi 
520-96 

Non-Catalytic 

Vermont Castings 
Defiant Encored< 

Catalytic 

Chimney/House 

8 Foot Vertical Rise 

Single Story Manufactured Home 

15 Foot Vertical Rise 

Single Story Home 

11 Foot Vertical Rise 

Single Story Manufactured Home 

22 Foot Vertical Rise 

Two Story Home 

22 Foot Vertical Rise 

Two Story Home 

10 Foot Vertical Rise 

Single Story Home 

13 Foot Vertical Rise 

Single Story Home 

24 Foot Vertical Rise 

Two Story Home 

• All stoves were installed prior to the 1992/1993 heating season. 

b Lopi Flush Bay-96 is now called Freedom. 

c The Vermont Castings Defiant Encore stove was installed when stove was EPA Phase I certified. 
Since the installation, the stove has been added to EPA Phase II certification list without changes 
to the stove's design. 
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Each stove was inspected and the home occupants were interviewed regarding its 
historical and current usage. A description was made and photographs were taken of any 
components that showed degradation (Appendix A). 

Participants in the study were either provided with, or reimbursed for the cost of locally 
available cord wood fuel. Fuel moisture was measured with a Delmhorst moisture meter. If the 
meter indicated that the wood moisture was greater than 30% (dry basis),·the moisture content 
was determined through drying/gravimetric analysis in the laboratory. Average fuel moisture by 
week and by home was based on measurements on approximately 10% of the cord wood fuel 
pieces. Pre-weighed bundles of wood were provided to the occupants of each home prior to each 
week of sampling. A portable spring scale was used to measure the wood weight. The unused 
pieces of each bundle were weighed at the end of the sampling week. The amount of wood 
burned during the week-long tests was calculated by adding the weights of the bundles used 
(including the weight of wood used in the partly consumed bundles). 

Wood Data for Klamath Falls are compiled in Table 2-3. Wood Data for Portland are 
compiled in Table 2-4. Lodgepole pine, ponderosa pine, juniper and Douglas fir cord wood was 
used in the Klamath Falls appliances. Douglas fir, maple, alder, oak, birch, lodgepole pine and 
cherry cord wood was used in the Portland appliances. The mass burned, percentage of the wood 
burned, and moisture content of cordwood by species in each home during each sampling week 
are shown in Tables 2-3 and 2-4. The average wood moisture by cordwood tree species ranged 
from 9.8% to 26.8% on a dry basis (9.0% to 21.1% on a wet basis) for Klamath Falls and from 
18.1% to 112.1% on a dry basis (15.3% to 52.8% on a wet basis) for Portland. 

The elemental composition (carbon, oxygen, nitrogen and hydrogen) was determined for 
each species of wood by proximate/ultimate analysis (ASTM D3178). Elemental data were used 
to calculate the stoichiometric volume of gas produced from a given mass of wood burned during 
sampling which is, in tum, were used in conjunction with AWES oxygen measurements to 
estimate the total chimney gas flow. 

Average outdoor temperatures were calculated for each sampling week as an indicator of 
heating demand. The average values were calculated from the daily average temperatures 
recorded at nearby weather stations for Klamath Falls (37) and Portland (38). The recorded daily 
average temperatures were simply the average of the daily high and low temperatures in each 
location. 

2.3 Field Measurements, Laboratory Support, and Data Reduction 

The principal field and laboratory measurements with associated uncertainties used to 
calculate the emission and ancillary results are listed in Table 2-5. Fuel measurements as 
discussed in Section 2.2, infield measurements made by the AWES, laboratory measurements 
made on the collected samples, and measurements associated with AWES calibration are 
included in this table. 
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Table 2-3 

Wood Data for Klamath Falls Homes 

Sampling Mass Burned Moisture 
Home Code Week (Wetlbs) Species %Species % (Dry Basis) 

A 296.3 Lodgepole 100 20.2 

KF01 B 319.4 Lodgepole 100 24.5 

c 170.3 Ponderosa 100 31.4 

A 432.7 Ponderosa 100 20.8 

KF02 B 457.3 Ponderosa 100 21.5 

c 313.8 Ponderosa 100 19.6 

280.0 Lodgepole 95 14.6 
B 

14.7 Juniper 5 13.2 
KF03• 

346.9 Lodgepole 95 18.8 
c 

18.3 Juniper 5 18.3 

203.0 Lodgepole 50 21.8 
A 

KF04a 203.0 Douglas Fir 50 21.4 

B 467.0 Lodgepole 100 19.5 

A 303.2 Juniper 100 10.4 

KF05 B 155.7 Juniper 100 9.8 

c 379.3 Juniper 100 11.3 

KF06a A 277.5 Lodgepole 100 11.7 

A 349.2 Lodgepole 100 12.6 

KF07 B 294.5 Lodgepole 100 11.7 

c 496.5 Lodgepole 100 15.8 

A 525.1 Ponderosa 100 26.8 

KF08 B 522.1 Ponderosa 100 25.4 

c 567.6 Ponderosa 100 15.7 

• There are no data for week A for KF03 and week C for KF04 due to loss of sample and/or laboratory 
data. There are no data for weeks Band C for KF06 due to death in the family. 
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Table 2-4 

Wood Data for Portland Homes 

Sampling Mass Burned Moisture 
Home Code Week (Wet lbs) Species %Species % (Dry Basis)• 

A 573.1 Douglas Fir 100 24.0 

POI B 557.1 Douglas Fir 100 21.0 

c 570.3 Douglas Fir 100 22.8 

51.8 Maple 20 105.3 

A 13.0 Douglas Fir 5 36.4 

194.3 Alder 75 106.6 
P02 

B 227.5 Oak 100 18.5 

110.1 Douglas Fir 50 35.4 
c 

110.1 Oak 50 19.1 

A 71.6 Douglas Fir 100 18.3 

B 160.4 Douglas Fir 100 18.3 
P03 

94.0 Douglas Fir 50 19.8 
c 

94.0 Birch 50 27.0 

A 184.1 Oak 100 18.3 

P04 B 286.3 Oak 100 18.5 

c 200.7 Oak 100 18.4 

53.5 Lodgepole 50 20.6 
A 

53.5 Cherry 50 18.1 

36.0 Lodgepole 50 19.8 
P05 B 

36.0 Cherry 50 18.2 

42.0 Lodgepole 50 19.3 

c 42.0 Cherry 50 18.8 

(Continued) 

• See equation 6. 
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Table 2-4 {continued) 

Wood Data for Portland Homes 

Sampling Mass Burned Moisture 
Home Code Week (Wet lbs) Species %Species % (Dry Basis)• 

181.7 Maple 20 105.3 

A 48.4 Douglas Fir 5 36.4 

678.4 Alder 75 106.6 

164.4 Maple 20 104.2 

P06 B 41.1 Douglas Fir 5 38 

616.3 Alder 75 112.1 

155.0 Maple 20 lOLl 

c 38.7 Douglas Fir 5 35.4 

581.1 Alder 75 107.9 

214.6 Maple 20 105.3 

A 53.7 Douglas Fir 5 36.4 

804.9 Alder 75 106.6 

P07 227.9 Maple 20 104.2 

B 57.0 Douglas Fir 5 38 

854.7 Alder 75 112.1 

c 894.4 Douglas Fir 100 24.8 

46.7 Douglas Fir 10 21.8 
A 

419.9 Oak 90 25.1 
P08b 

16.8 Douglas Fir 10 21.9 
B 

151.1 Oak 90 25.4 

• See equation 6. 

b There are no data for week C for P08 due to loss of sample data. 
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Table 2-5 

Principal Field and Laboratory Measurements 

Estimated Estimated 
Parameters Units Method of Determination Precision Accuracy 

1. Wood Fuel Weight kg Spring Scale ±0.1% ±0.1% 

ASTM 02016 ( >30%) ± 10% ±5% 

2. Wood Fuel Moisture %by Mass 
(Dry Basis) 

Delmhorst Model RC Moisture Meter ( <30%) 
± 1% ± 1% 

Absolute Absolute 

....... 
3. C, 0, N, H Composition of Wood %by Mass ASTM 03178 

± 1% ± 1% 
Absolute Absolute 

N 
! 

' I 

4. Mass of Particles Collected on Filter mg Analytical Balance ±0.3% ±0.3% 

5. Mass of Particles Collected in Probe and 
Removal/Solvent Evaporation/ Analytical Balance ±0.3% ±0.3% 

Connecting Tubing 
mg 

6. Mass of Semi-Volatiles Collected on XAD-2® mg Extraction/Solvent Evaporation/ Analytical 
±0.3% ±0.3% 

Balance 

7. Sample Flow Rate I/ min Bubble Flow Meter/Digital Timer ±3% ±2% 
---···- -----

(Continued) 



....... 
w 

Parameters 

8. Chimney Gas 0 2 

9. Mean Barometric Pressure (for Flow 
Calibration) 

10. Duration of Sampling 

11. Temperature (Chimney, Ambient) 

12. Sampling Period 

13. POM Compounds Contained in 
Particles 

14. POM Compounds Contained in 
Vapor Phase 

Table 2-5 (continued) 

Principal Field and Laboratory Measurements 

Units Method of Determination 

%by Volume AWES/Electrochemical Sensor 

in.Hg Mercury Barometer 

min Data Logger Internal Clock 

op Type K Thermocouple 

min Data Logger Internal Clock 

Jlg EPA SW -846 Method 8270C 

Jlg EPA SW -846 Method 8270C 

Estimated Estimated 
Precision Accuracy 

± 0.8% 
± 0.8% Absolute 

absolute 

±0.5 mm 
±0.5 mmHg 

Hg 

±0.1% ±0.1% 

± 4 °F or ± 4 °F or 
±0.75% ±0.75% 

(Whichever (Whichever 
is Greatest) is Greatest) 

±0.1% ±0.1% 

±20% ±20% 

±20% ±20% 



Laboratory measurements were made on three AWES sample components: 

1. The probe and interconnecting tubing; 
2. The heated filter; and 
3. The XAD-2® resin cartridge. 

For this study since both PM and POM surrogates were measured, the sample material 
was split into two portions for analysis. Figure 2-2 is a flow chart summarizing the analysis 
procedures. The sample probe and tubing connecting the probe to the heated filter were rinsed 
with a 50/50 mixture of methylene chloride and methanol. A stainless steel wire brush was used 
to remove material from the sample probe prior to the 50150 methylene chloride/methanol 
mixture rinse. Both the removed material and solvent rinse were collected in a single beaker. 
One half of the mixture was taken to dryness and weighed to calculate its PM content. One half 
was combined with the XAD-2® extract and reduced to 5 mL volume for organic compound 
analysis by gas chromatography/mass spectrometry (SW-846 Method 8270C). 

The pre-weighed filter was placed in a desiccator until a constant weight was achieved. 
The difference between pre-and post-weights allowed for the mass of particles collected on the 
filter to be determined. The filter was spiked and then extracted with methylene chloride, 
reduced in volume to 5 mL and analyzed for organic compounds by SW-846 Method 8270C. 

Surrogates and matrix spikes were added to the XAD-2® resin cartridge for the POM 
determination. The resin was then extracted with a Soxhlet extractor using methylene chloride. 
One half of the extract was evaporated to dryness for mass (PM) determination and one half was 
added to the probe and interconnecting tubing rinse for organic compound analysis by SW 846 
Method 8270C. 

The masses of PM and POM surrogates contained in each of the three components were 
added to obtain the total mass captured with the AWES system. 

Table 2-6 lists the intermediate and final parameters derived from the field and laboratory 
measurements. Except for the POM compound emission factors and rates (items 10 and 11 in 
Table 2-6), the precision and accuracy uncertainties for the intermediate and final derived 
parameters were determined from the estimated uncertainties of the principal field and laboratory 
measurements shown in Table 2.5 following standard propagation of error procedures (16,19). 
The uncertainties for the POM compound emission factors and rates shown in Table 2-6 were 
estimated from data from similar studies (23,25,39,40). 
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Figure 2-2 

Flow Chart Summarizing Analysis Procedures 
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Table 2-6 

Derived Parameters 

Estimated Estimated 
Parameters Units Method of Determination Precision Accuracy 

I. Mass ParticlesN olume of glmJ AWES Data Logger 
±8% ±5% 

Chimney Gas System/Lab Support 

2.Mass Particles/Mass Dry glkg AWES Data Logger 
± 16% ± 17% 

Wood Burned (Dry) System/Lab Support 

3. Mass Particlesffime of Stove 
glhr 

AWES Data Logger 
±20% ± 18% 

Operation System/Lab Support 

4. Dry Mass of Wood Burned kg Fuel Scale ±0.1% ±0.1% 

5. Percent of Time Stove in 
% 

Type K Thermocouple/Data 
±3% ±3% 

Operation Logger 

<30% - Delmhorst Moisture <±2% <±2% 
Meter Absolute Absolute 

6. Mean Fuel Moisture by %(Dry 
Species Basis) >30% -Gravimetric Analysis ±4% ±2% 

7. Mean Wood Burn Rate 
kglhr 

Fuel Scale/Data Logger ±0.1% ±0.1% 
(Dry) 

±0.69% 
Absolute 

8. Mean Chimney Gas Oxygen %by Electrochemical Sensor/Data ±0.3% Uncorrected 
Concentration Volume Logger Absolute ±0.2% 

Absolute 
Corrected 

±4 °F or ± 4 °F or 
9. Mean Chimney Gas OF Type K Thermocouple/Data ±0.75% ±0.75% 
Temperature Logger (Whichever (Whichever 

is Greatest) is Greatest) 

10. Mass ofPOM 
J.lg/kg AWES Data Logging System/ 

Compounds/Mass Dry Wood ±50% ±50% 
Burned 

(Dry) Lab Support 

11. Mass of POM 
J.lg/kg AWES Data Logging System/ 

Compoundsffime of Stove ±50% ±50% 
Operation 

(Dry) Lab Support 
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The following formulas were used to calculate the derived parameters listed in Table 2-6. 

Mass of particles/volume of chimney gas = 
(MP) 

(FR Xso) 
(1) 

where: 

MP = 

FR = 
SD = 

Mass of particles collected by the AWES (sum of the particles collected on 
the probe and interconnecting tubing, on the filter, and on the XAD-2® 
resin) 
Flow rate of the AWES, and 
Sampling duration of the AWES. 

Mass of particles/mass dry wood burned = 
(MP)(SV) 

(2) 
(FR)(SD)(l- [%02/20.9% ]) 

where: 

Mass particulate emissions (MP) = 
(TF) 

(MP)(FR)(SD) 

Total chimney gas volume (TF) = 
(SV)(MDW) 

( 
%02 ) 

sv = 

MDW = 

l- 20.9% 

Volume of chimney gas per unit mass of dry wood from the stoichiometric 
combustion of wood, obtained from proximate/ultimate analysis data and a 
small correction for carbon monoxide levels characteristic of EPA
certified Phase 2 woodstove emissions, 

Mass of dry wood burned during sampling (see equation 4), and, 

Percent of oxygen in chimney gas measured with the AWES. 
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Mass particulate emissions/time of stove operations = 

(M P )(SV )(MD W )(1 00) 
(3) 

(FR )(SO )(SP )(W 0 )(1- [% Oz/20.9% ]) 

where: 

SP = Sampling period (usually one week), and, 

wo = Percent of time stove in operation (see equation 6). 

Dry mass of wood burned = I xi n ( MWW ) 
i=t 1 +MDC 

(4) 

where: 

= the wood species, 

MDC; = 

MWW = 

the fraction of the total wood of the ith species used, 

the mean moisture content (dry basis) of species i (see equation 6), and 

Mass of wet wood burned. The wood used for the duration of the testing 
was pre-weighed. Fuel use was the difference between amount of weighed 
wood at the start of the test, and the amount of weighed wood remaining at 
the end of the test. The data were summed over the time periods of 
interest. 

Fraction of time stove was in operation 

The woodstove was determined to be in operation whenever chimney gas temperatures 
exceeded 38° C (100° F). Temperature was determined continuously by a thermocouple 
and the value was recorded every fifteen minutes. The fraction of time the stove was 
operating was calculated as follows: 
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Percent of time woodstove operates (WO) = 

# of readings where Tf ~ 100°F X 100%. 
Total # of readings 

(5) 

Mean fuel moisture by species 

where: 

where: 

Mean fuel moisture was determined each week by successive measurements of fuel 
stockpiled for immediate burning. The average moisture for each species of fuel wood 
was determined from at least ten percent or more of the total wood pieces for each species 
of wood for each sampling week. 

1 n 

Average weekly fuel moisture (dry basis) for species i (MDCJ = - L M cj (6) 
n i=t 

Moisture value of the jth measurement (n ~6). 

When a moisture meter reading exceeded 30 percent moisture (dry basis), a sample was 
taken and moisture determined by the standard oven drying technique (ASTM 02016) In 
these cases: 

WBD = 

WAD ::: 

WaD-WAD 

WAD 

Dry basis moisture content of species i, 

Weight of sample before drying, and 

Weight of sample after oven drying. 
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Mean Wood Bum Rate 

where: 

Mean wood bum rate = (MDW)(lOO) 

(SP)(WO) 

MDN = Mass of dry wood burned during sampling (see equation 4), 

SP = Sampling period, and 

wo = Percent of time stove in operation (see equation 6). 

Mean Chimney Gas Oxygen Content in Percent 

where: 

Mean chimney gas oxygen content in percent (% 0 2) = 
1 n 

-Ioz, 
n i=l 

= oxygen concentration of the chimney gas of the ith reading (% ), and 

n = total number of valid readings. 

Chimney oxygen was recorded every fifteen minutes and averaged over each sampling 
week or fraction of the sampling week of interest. 

Mean Chimney Gas Temperature 

Mean chimney gas temperature (Tt) = 
1 n 

- L(Tr) 
n . 

I 

where: 

Mean chimney gas temperature for the ith valid reading, and 

n = Number of valid readings in the sampling period. 
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Mass of POM compounds I mass of dry wood burned 

The mass of each individual 7-PAH and 16-PAH compound's emissions were 
summed to get the 7-PAH and 16-PAH POM surrogate mass emission values, 
respectively. By substituting these values for the particulate mass emission value 
(MP) in equation 2, the emission factors (mass POM surrogate/ mass of dry wood) 
for the 7-PAH and 16-PAH POM surrogates were calculated. The seven and 16 
individual compounds that make up the 7-PAH and 16-PAH surrogates are listed 
in Table 2-7 and the calculations conducted according to Equation (10). 

Table 2-7 

7-PAH and 16-PAH Surrogates for POM 

I Acenaphthene 

2 Acenaphthylene 

3 Anthracene 

4 Benzo(a)anthracene* 

5 Benzo(a)pyrene* 

6 Benzo(b)tluoranthene* 

7 Benzo(g,h,i)perylene 

8 Benzo(k)tluoranthene* 

l) Chrysene* 

10 Dihenzo(a,h)anthracene* 

II Fluoranthene 

12 Fluorene 

13 Indeno( I ,2,3-cd)pyrene* 

14 Naphthalene 

15 Phenanthrene 

16 Pyrene 

* 7-PAH Compounds 
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where: 

Mass of POM/mass dry wood burned = (PAH )(SV) 
(10) 

(FR )(SD )(1- (% Oz/20.9% ]) 

Mass of P AH emissions (P AH) = 
(TF) 

(PAH) (FR )(SO) 

Total chimney gas volume (TF) = 
(SV)(MDW) 

( 
% Oz ) ' 

SV = 

MDW = 

l- 20.9% 

Volume of chimney gas per unit mass of dry wood from the stoichiometric 
combustion of wood, obtained from proximate/ultimate analysis data and a 
small correction for carbon monoxide levels characteristic of EPA
certified Phase 2 woodstove emissions, 

Mass of dry wood burned during sampling (see equation 4), and 

Percent of oxygen in chimney gas measured with the AWES. 

Mass of POM compounds/time of stove operation 

where: 

The 7-PAH and 16-PAH POM surrogate mass emission values were substituted for the 
particulate mass emission value (MP) in equation 3 to calculate the emission rates (mass 
POM surrogate/ time of stove operation) for the 7-PAH and 16-PAH surrogates. 

Mass particulate emissions/time of stove operations = 

(PAH )(SV )(MD W )(1 00) 
(11) 

(FR)(SD )(SP)(W 0 )(1- [% Oz/20.9% ]) 

SP = Sampling period (usually one week), and 

wo = Percent of time stove in operation (see equation 6). 
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In the conduct of field measurements, laboratory support and data reduction tasks, the 
quality assurance procedures that have been developed for previous U.S. EPA studies (see 
Appendix B) were followed. In addition a project specific quality assurance plan was developed 
and approved for this study. Two key quality assurance activities were an independent check of 
10% of the data reduction and the processing of field blanks. 
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Section 3.0 

Results and Discussion 

The results are presented in three sections. The condition of the stoves along with their 
history and current use and a description the home settings is provided in Section 3 .1. Particulate 
emission results are presented Section 3.2. POM emission results are presented in Section 3.3. 

3.1 Condition of Stoves 

Table 3-1 lists the home code, stove model, and a summary of the stove condition and 
usage for homes in Klamath Falls. Photographs of these stoves and degraded components are 
provided in Appendix A. A narrative description for the stoves in Klamath Falls by home code 
(home codes KFO 1 through KF08) follows. 

KFOl The QuadraFire 2100 (Appendix A, Photograph 1) was installed September 10, 1991 and 
has been owned and operated by the same person. It is located in a dusty environment in 
a ceramic shop with poor insulation. It is in overall good condition except for the 
ceramic blanket which is pushed up partially blocking the exhaust flow (Appendix A, 
Photograph 2). The blanket installation was repaired before testing was conducted for 
this study. The stove is used as the primary heat source for the small business and is 
usually operated for more than 16 hours per day during the heating season. The chimney 
is cleaned and inspected once per year. The owners of the business live adjacent to the 
shop and use an oil furnace as a supplemental heating source when the shop is 
unoccupied. 

The owner typically burns two to three cords of lodgepole pine cordwood a year, and 
feels that the stove has heated the shop well. However, the owner noted that the stove 
was difficult to light, and sometimes initially difficult to keep burning. These problems 
were probably due to the ceramic blanket partially blocking the exhaust flow. 

KF02 The Pacific Energy Super 27 (Appendix A, Photograph 3) was provided to the 
homeowner as part of the 1990 Wood Heating Alliance (WHA) study (12). The home is 
a two-story A-frame style. The previous owners had the baffle replaced (Appendix A, 
Photograph 4) approximately six years prior to the study with an identical baffle because 
the baffle assembly had degraded to the point that the stove would not heat the home 
adequately. The baffle was replaced by a professional installer. Otherwise, the 
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Table 3-1 

Home Code, Model, and Condition for Klamath Falls Woodstoves 

Home Code Stove Model• Stove Condition and Usage 

Quadrafrre 
Impaired I Normal Weat 

KF01 2100 
Non-Catalytic 

Minimal Use during Heating Season 

Pacific Energy 
Impaired I Normal Weat KF02b Super 27 

Non-Catalytic 
Extensive Use during Heating Season 

Haughs 
Normal Wear KF03c 171E 

Extensive Use during Heating Season 
Non-Catalytic 

Earthstove 
Normal Wear 

KF04 1003C 
Extensive Use during Heating Season 

Catalytic 

Pacific Energy 
Impaired 

KF05 Super 27 
Non-Catalytic 

Regular Use during Heating Season 

Waterford 
Impaired 

KF06 104 MKIT 
Non-Catalytic 

Regular Use during Heating Season 

Earthstove 
Normal Wear 

KF07 1400HT 
Extensive Use during Heating Season 

Non-Catalytic 

Country 
Normal Wear 

KF08 T-Top 
Extensive Use during Heating Season 

Non-Catalytic 

• All stoves were installed prior to the 1992/1993 heating season. 

b Stove in home KF02 in this study was referred to as Home 3 or CK03 in the 1990 Energy, Mines 
and Resources Canada (EMRC) Study (13). 

c Stove designated as KF03 in this study was referred to as H-5 or WK05 in the 1990 Wood 
Heating Alliance (WHA) Study (12). Additionally, this stove was referred to as KF04 in the 1992 
Bonneville Power Administration (BPA) study (8). 

d The stove was impaired by use but was repaired and in the "normal wear" condition at the time of this 
study. 
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installation has not changed since the WHA study. The chimney system is inspected and 
cleaned once a year. 

The owner typically bums five cords of lodgepole pine or ponderosa pine each burning 
season. The unit is used as the primary heat source and fired 24 hours per day. The 
owner feels that it heats the home well. 

KF03 The Haughs 171E woodstove (Appendix A, Photograph 5) was given to the current 
owner as part of the 1990 WHA study ( 12) and was also used in the 1992 Bonneville 
Administration (BP A) study ( 19). It is in overall good condition showing only normal 
wear, with the exception of cracking along the rear level of secondary air ports 
(Appendix A, Photograph 6). The unit has been operated and maintained by the same 
home owners that participated in the 1990 and 1992 studies and there have been no 
changes in the installation of this unit. 

They feel that the stove has heated the home well. Approximately five cords of mixed 
juniper, cedar, and lodgepole pine are burned per heating season. 

KF04 The Earthstove model 1 003-C (Appendix A, Photograph 7) was installed in early 1992. 
It is designed for mobile home installation getting its combustion air from outside the 
home. It is in good overall condition. The owner felt that the catalytic combustor was no 
longer working and needed replacement. Visual inspection did reveal some thermal 
wear. However, temperatures observed in the flue and at the installed catalyst 
temperature indicator during testing showed that the catalyst was in proper working order. 
The door gasket was in good condition, as were the refractory elements. 

The owner felt that the unit heated the home well. It is used as the primary heat source, 
and fired 24 hours per day. Typically, four to five cords of Douglas fir are burned per 
heating season. 

KFOS The Pacific Energy Super 27 (Appendix A, Photograph 8) was installed November 23, 
1991, and has been owned and operated by the same person. It is in overall fair 
condition with the exception that the front right portion of the baffle area and the ceramic 
blanket are degraded (Appendix A, Photograph 9). The stove is used as the primary heat 
source and operated for more than 16 hours per day during the heating season. The 
chimney is cleaned and inspected once per year. 

The owner uses the stove as the primary heat source during the burning season, and feels 
that it heats the home well. Typically two to three cords of juniper are burned per year. 

KF06 The Waterford MK.ll (Appendix A, Photograph 10) was installed on July 12, 1991, and 
has been operated by the same owners. The chimney is cleaned and inspected once per 
year. It is in good operating condition except for the front portion of the baffle which is 

26 



in a severely degraded state (Appendix A, Photograph 11). Such degradation is probably 
either the result of thermal or chemical breakdown of the baffle material. Chemical 
breakdown such as was seen on the baffle can be caused by burning trash. Thermal 
breakdown can be caused by intense fire conditions such as can be caused by a strong 
draft which is in tum can be caused by a tall chimney. It is interesting to note that the 
chimney in this home is tall (approximately 21 feet total vertical rise). 

This stove and a Phase I certified woodstove located in another part of the house are used 
as the primary heat sources during the burning season. The owner feels that the 
Waterford stove does a good job of heating the section of house in which it is located. 
Three to four cords of mixed lodgepole pine and Douglas fir are burned in the stove 
annually. 

KF07 The Earthstove 1400 HT (Appendix A, Photograph 12) insert was installed early 1992, 
and has been owned and operated by the same person. The stove is fitted with a stainless 
steel flue collar and stainless steel lined flue. The refractory elements show some wear 
(Appendix A, Photograph 13). The steel components of the stove are in good condition. 
However, the secondary inlet tube shows some warping (Appendix A, Photograph 14). 
The door gasket is in fair condition, with some degradation on the combustion side of the 
glass seal. 

The owner typically bums three to five cords of lodgepole pine per year. The stove is 
used as the primary source of heat. The owner feels that the unit has done a great job 
heating the home, and mentioned that it can easily overheat the house. 

KFOS The Country T-Top woodstove (Appendix A, Photograph 15) was installed during the 
199211993 heating season. The stove is the only source of heat for the home and is fired 
continuously during the burning season. The firebox is in overall good condition. The 
secondary air tubes show some flaking on their surfaces. The door gasket is in usable but 
degraded condition. 

The stove is used as the primary heat source for the home. The owner burns four to five 
cords of lodgepole pine per winter, and is satisfied with the performance of the stove. 

Table 3-2 lists the home code, stove model, and a summary of the stove condition and 
usage for homes in Portland. Photographs of these stoves and degraded components are provided 
in Appendix A. A narrative description for the stoves in Portland by home code (home codes 
PO 1 through P08) follows. 
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Table 3-2 

Home Code, Model, and Condition for Portland Woodstoves 

Home Stovea Stove Condition and Usage 

Trailblazer 
Impaired 

POl Genesis 2000 
Catalytic 

Extensive Use All Year Long 

Lopi 
Impaired 

P02 Answer Series 
Non-Catalytic 

Minimal Use during Heating Season 

Lopi 
Normal Wear 

P03 380-96 
Minimal Use during Heating Season 

Non-Catalytic 

Lopi 
Normal Wear 

P04 Flush Bay-96b 
Minimal Use during Heating Season. 

Catalytic 

Lopi 
Normal Wear 

P05 Flex-95 
Minimal Use during Heating Season 

Catalytic 

Pacific Energy 
Normal Wear 

P06 Super 27 
Extensive Use during Heating Season 

Non-Catalytic 

Lopi 
Normal Wear 

P07 520-96 
Extensive Use during Heating Season 

Non-Catalytic 

P08 
Vermont Castings 

Normal Wear Defiant Encore< 
Regular Use during Heating Season 

Catalytic 

• All stoves were installed prior to the 1992/1993 heating season. 

b Lopi Flush Bay-96 is now called Freedom 

c The Vermont Castings Defiant Encore stove was installed when stove was EPA Phase I certified. 
Since the installation, the stove has been added to EPA Phase II certification list without changes 
to the stove's design. 
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POl The Genesis 2000 (Appendix A, Photograph 16) was installed on September of 1991. 
The unit has been used as the primary heat source in the home since installation and is 
operated 24 hours a day. The unit is in overall fair condition. The baffle (Appendix A, 
Photograph 17) and catalyst (Appendix A, Photograph 18) are operational but show 
significant thermal degradation. 

The stove is used as the primary source of heat in this home and is actually fired 24 hours 
per day, all year long. The unit is used all year long not just in the burning season due to 
the fact that the home is located at higher elevation outside the Portland metropolitan area 
where the climate is cooler. The homeowner does not like to restart the stove. Hence, 
even in the summer it is allowed to operate in the "dampered down" mode during the 
daytime. Approximately twelve cords of wood are burned per year. 

P02 The LOPI Answer series (Appendix A, Photograph 19) was installed in 1991 and has 
been owned and operated by the same person. The baffle refractory is in good condition. 
The firebox side and rear refractory show some degradation. The door and window 
gasket are in good condition, as is the front secondary air tube. However, the support for 
the front secondary air tube has degraded to the point where it has lost structural strength 
(Appendix A, Photograph 20). The rear secondary air tube is partially blocked by creosote 
(Appendix A, Photograph 21). The creosote buildup indicates that the unit is typically 
operated with combustion air restricted (the damper shutdown). The thermal degradation 
of the front secondary air tube support indicates that the unit receives most of its 
combustion air though the front of the unit. 

The unit is used part time by the owners who feel satisfied about the stove's ability to 
heat their home. They typically bum one to two cords of mixed oak and Douglas fir per 
year. 

P03 The LOPI 380-96 (Appendix A, Photograph 22) was installed in October of 1992, and 
owned and operated by the same person. Overall the stove is in excellent condition. It is 
only used part-time during the burning season. The door and window gaskets are still in 
excellent condition, as are the fire brick, fire brick hangers, and secondary air tubes. 

The primary heat source for the home is a heat pump. The owner is satisfied with the 
performance of the stove. One to two cords of mixed Douglas fir and birch are burned 
each year. 

P04 The LOPI Flushbay-96 (Appendix A, Photograph 23) was installed in 1992 by the 
existing owner. It is equipped with a flexible stainless steel flue pipe at the flue collar 
that leads to a solid vertical stainless steel liner. The unit's door and glass seals are in 
excellent condition. The firebox refractory is in good condition. However, the secondary 
air tube shows signs of warping and flaking (Appendix A, Photograph 24), but is still in 
good functional condition. 
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The unit is used part time by the owner who feels satisfied about the stove's ability to 
heat the home. Typically, one to two cords of oak are burned per year. 

POS The LOP! Flex-95 (Appendix A, Photograph 25) was installed in November of 1990, and 
has been owned and operated by the same person. The baffle refractory and baffle 
supports, along with the secondary air tube, are all in good condition. The side and rear 
fire brick show cracks, but no visible sign of thermal degradation. It is likely that the 
cracks in the fire brick are from physical impact. The catalyst is in good operating 
condition but shows fly ash accumulation. The Interam seal surrounding the catalyst has 
been disturbed and dislodged in places (Appendix A, Photograph 26). This is apparently 
from removing and replacing the catalyst without replacing the Interarn seal. 

The owner typically bums one to two cords of mixed cherry and lodgepole pine per year. 
The stove is used part time during the heating season. The owner is satisfied with its 
performance. 

P06 The Pacific Energy Super 27 (Appendix A, Photograph 27) was installed in 1990. After 
the initial installation, the stove was temporarily removed for floor repair and replaced 
back into the original installation configuration. The door gasket is in good condition, 
while the fire brick shows some thermal wear. The unit is in fair operational condition 
except for a sagging baffle (Appendix A, Photograph 28). Although the baffle sags, there 
are no visible cracks in it. 

At the time of this study, the stove was the home's only source of heat. An oil furnace in 
the home was not operational. The owner typically bums one to two cords per year. 
However, three to four cords were burned during the study year due to the oil furnace not 
being in service. The owner feels that the stove heats the home well. 

P07 The LOPI 520-96 (Appendix A, Photograph 29) is in overall good condition. It was 
installed in October 1992. It is used extensively during the heating season. The stove 
was the only working source of heat in the home at the time of the study, and was used 24 
hours a day. The door gasket and baffle are all in good condition, while the secondary air 
tube shows signs of flaking (Appendix A, Photograph 30). However, the air tube is still 
in good operational condition. 

The owner typically bums two to three cords per winter, but burned four to five cords 
during the winter of the current study because an oil furnace which is normally used was 
not operational during the study period. The owner is satisfied with the heating 
performance of the stove. 

POS The Vermont Castings Defiant Encore (Appendix A, Photograph 31) is in good working 
condition, including the door gaskets and refractory elements. It was installed in 1989. 
The unit has a top vented exhaust rising about four feet where it is connected to a terra 
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cotta lined masonry chimney. The chimney cap allows rain into the chimney. The water 
makes its way to the connection where it drips out into the back left comer of the stove. 

The unit is used as a secondary heat source for the home. The owners indicated that they 
are happy with the stove. They typically bum one to two cords of oak per year. 

Out of the sixteen stoves inspected, six degraded to the point of probably impairing 
emission performance. Two of these were repaired by the homeowner prior to conducting 
emission testing for this study. Consequently, the emission results of this study represent 
emissions from 12 units in the "normal wear" condition and from four units in a significantly 
degraded condition. Because there were so many variables (bum rate, cordwood tree species, 
wood moisture, chimney height, historical burning practices, and stove model) there was no clear 
cause and effect relationship observed. It was, however, noted by the inspector, that in general, 
routine stove maintenance had not been done and that this maintenance and/or minor repairs 
would have kept all stoves in acceptable working condition. 

3.2 Particulate Matter Emissions 

The results for each of the 43 valid one-week testing runs are summarized in Appendix C 
and in Tables 3-3 through 3-6. Emissions were determined for a range of normal wood burning 
practices such as occur in actual home installations. For example, week-long averages of bum 
rates ranged from 0.6 dry kg of wood per hour to 2.0 dry kg of wood per hour and average wood 
moisture contents ranged from 9.8% to 105.0% on a dry basis (8.9% to 51.2% on a wet basis). It 
should be noted that not only are the emission results representative of the range of actual 
emissions from the in-home use of woodstoves, they also represent credible mean values for each 
set of conditions since they inherently average the emissions from a considerable mass of wood 
combusted over numerous bum cycles during each sampling week. The amount of wood burned 
over the one-week tests ranged from 77.3 kg to 517.4 kg (58.8 kg to 325.4 kg on a dry basis). 

Not surprisingly, emission factors and emission rates calculated for the week-long tests 
were variable. The factors ranged from 1.9 gl dry kg to 20.8 g/dry kg and the rates ranged from 
1.7 glhr to 40.3 glhr. There was no clear relationship between the condition of an individual 
stove and its particulate emissions. In addition, there was no clear statistical relationship (no R2 

values greater than 0.9) between emission factors and either bum rate or fuel moisture for 
catalytic stoves, non-catalytic stoves or for both categories combined. While it is a generally 
accepted fact that lower bum rates, wet wood and degraded stoves tend to produce higher 
emission factors, there were, as previously discussed, so many inherent variables that the effects 
of individual parameters were unable to be determined. 

Average fuel moisture, particulate emissions, bum rate and outdoor temperature are 
shown in Table 3-7 for Klamath Falls and in Table 3-8 for Portland. A summary of particulate 
emission results by stove grouping (catalytic, non-catalytic and all stoves) and city are presented 
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Home Code 

Stove Model 

Week 

Start Date 

End Date 

Total Data Collection Hours 

% Time Stove Burned 

Avg. Stack Temp. (°F) 

Avg. %01 (Flue >100 °F) 

Fuel Mass (Wet kg) 

Fuel Moisture(% Dry Basis) 

AWES Flow Rate (1/min) 

Sample Time (min)/Cycle (min) 

Indoor Ambient Temp. (°F) 

Outdoor Ambient Temp. (°F)_ 

Table 3-3 

Individual Test Results for Klamath Falls Stoves KF01- KF04 

KF01 KF02 KF03" 

Quadrafire Pacific Energy Haughs 
2100 Super 27 171E 

Non-Catalytic Non-Catalytic Non-Catalytic 

A B c A B c B c 

11125/98 12/04/98 12/10/98 11/08/98 12/02/98 12/09/98 11/22/98 12/06/98 

12/02/98 12/10/98 12/16/98 11/15/98 12/09/98 12/16/98 11/29/98 12/13/98 

168.0 141.0 142.8 168.0 168.0 168.0 168.0 168.0 

54.9 66.3 30.3 100.0 97.5 79.6 85.0 95.2 

478 493 482 448 412 374 430 475 

15.87 15.54 16.29 14.53 14.52 15.15 17.58 16.52 

134.5 145.0 77.3 196.4 207.6 142.5 133.8 165.8 

20.2 24.5 31.4 20.8 21.5 19.6 14.5 18.8 

0.985 0.985 0.985 1.124 1.124 1.124 1.038 1.038 

2/15 2/15 2/15 2/15 2115 2/15 2/15 2/15 

70 62 72 67 57 54 75 71 

37 17 30 33 22 29 38 23 
'·· --

----

KF04" 

Earthstove 
1003-C 

Catalytic 

A B 

11/14/98 12/02/98 

11/21/98 12/09/98 

168.0 167.0 

100.0 100.0 

398 510 

15.42 12.59 

184.4 212.2 

21.6 19.5 

1.042 1.042 

2/15 2/15 

75 71 

37 2 
I ---

(Continued) 
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Table 3-3 (continued) 

Individual Test Results for Klamath Falls Stoves KF01 - KF04 

-------- --------

Home Code KF01 KF02 KFOJ• 

Quadrafire Pacific Energy Haughs 
Stove Model 2100 Super 27 171E 

Non-Catalytic Non-Catalytic Non-Catalytic 

Week A 8 c A 8 c 8 c 
Rinse Particulate (g) 91.2 163.1 39.2 307.2 193.6 250.5 60.4 88.4 

XAD-218 Particulate (g) 57.0 41.4 6.1 103.0 126.4 42.9 30.4 17.2 

Filter Particulate (g) 139.0 102.4 29.9 136.3 159.6 87.7 55.0 7.4 

Total Particulate (g) 
287.2 343.4 75.2 546.5 479.6 381.1 145.8 113.0 (Blank Subtracted) 

Fuel Mass (Dry kg) 111.9 116.5 58.8 162.6 170.9 119.1 116.8 139.6 

Burn Rate (kg (Dry)lhr) 1.2 1.2 1.4 1.0 1.0 0.9 0.8 0.9 

Emission Factor (glkg (Dry)) 7.8 8.7 4.8 5.7 5.1 5.5 3.7 1.9 

Emission Rate (glhr) 9.5 10.8 6.5 5.5 5.3 4.9 3.0 1.7 

Concentration (mg/m3
) 395 466 221 362 326 317 123 85 

• There are no data for week A for KF03 and week C for KF04 due to loss of sample and/or laboratory data. 

KF04• 

Earthstove 
1002-C 

Catalytic 

A 8 

461.9 439.7 

448.3 458.8 

386.5 687.7 

1296.7 1586.2 

151.6 177.6 

0.9 1.1 

17.5 14.2 

15.8 15.1 

926 1,139 
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Home Code 

Stove Model 

Week 

Start Date 

End Date 

Total Data Collection Hours 

% Time Stove Burned 

Avg. Stack Temp. (°F) 

Avg. %01 (Flue >100 °F) 

Fuel Mass (Wet kg) 

Fuel Moisture(% Dry Basis) 

AWES Flow Rate (1/min) 

Sample Time (min)/Cycle 
(min) 

Indoor Ambient Temp. (°F) 

Outdoor Ambient Temp. (°F) 

Table 3-4 

Individual Test Results for Klamath Falls Stoves KF05 - KF08 

KFOS KF06 KF07 

Pacific Energy Waterford 
104.MKII Earthstove 1400HT 

Super 27 
Non- Non-Catalytic 

Non-Catalytic 
Catalytic 

A B c A• A B c 

11/08/98 11/22/98 12/08/98 11/10/98 11/08/98 11/22/98 12/06/98 

11/15/98 11/25/98 12115/98 11117/98 11/16/98 11/29/98 12/13/98 

168.0 78.5 168.0 168.0 168.3 168.0 168.0 

89.7 96.2 91.1 100.0 99.7 95.4 98.7 

446 404 470 431 424 457 484 

16.28 16.73 15.71 16.00 16.72 16.83 15.64 

137.7 70.7 172.2 126.0 158.5 133.7 225.4 

10.4 9.8 11.3 11.7 12.6 11.7 15.8 

1.069 1.069 1.069 1.145 1.109 l.l09 l.l09 

2/15 2115 2/15 2/15 2115 2115 2/15 

75 74 63 77 75 70 74 

33 40 28 35 33 38 23 

KF08 

Country T ·Top 
Non-Catalytic 

A B c 

11/08/98 11/22/98 12/05/98 

11/15/98 11/30/98 12/13/98 

168.0 172.8 171.0 

100.0 98.3 99.7 

384 428 446 

16.47 17.48 16.08 

238.4 237.1 257.7 

26.8 25.4 25.7 

1.058 1.058 1.058 

2/15 2/15 2/15 

79 75 74 

33 38 21 

(Continued) 
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Table 3-4 (continued) 

Individual Test Results for Klamath Falls Stoves KF05 - KF08 
-- -

Home Code KFOS KF06 KF07 

Pacific Energy Waterford 
Earthstove 1400HT 

Stove Model Super 27 104.MKII 
Non-Catalytic Non-Catalytic 

Non-Catalytic 

Week A B c A a A B c 
Rinse Particulate (g) 147.4 128.1 74.0 214.0 265.6 202.2 313.1 

XAD-211 Particulate (g) 92.4 24.6 49.6 83.1 123.0 103.7 93.1 

Filter Particulate (g) 69.0 41.3 68.7 157.6 233.3 154.0 232.5 

Total Particulate (g) 
308.8 194.0 192.3 454.6 621.9 459.9 638.7 (Blank Subtracted) 

Fuel Mass (Dry kg) 124.7 64.4 154.7 112.8 140.8 119.7 194.7 

Burn Rate (kg (Dry)/hr) 0.8 0.9 1.0 0.7 0.8 0.7 1.2 

Emission Factor (glkg (Dry)) 5.2 7.2 2.8 6.0 9.9 7.9 8.2 

Emission Rate (glhr) 4.3 6.1 2.8 4.0 8.3 5.9 9.7 

Concentration (mw'm3
) 240 300 147 295 418 324 434 

• There are no data for weeks Band C for KF06 due to death in the family. 

~~--

KFOS 

Country T-Top 
Non-Catalytic 

A B c 

313.5 236.4 212.0 

95.3 26.2 65.5 

153.2 342.0 89.0 

561.9 604.5 366.5 

188.0 189.0 205.0 

1.1 1.1 1.2 

8.9 12.3 5.2 

9.9 13.6 6.3 

395 421 254 
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Home Code 

Stove Model 

Week 

Start Date 

End Date 

Total Data Collection Hours 

% Time Stove Burned 

Avg. Stack Temp. ("F) 

Avg. %01 (Flue >100 °F) 

Fuel Mass (Wet kg) 

Fuel Moisture(% Dry Basis) 

AWES Flow Rate (1/min) 

Sample Time (min)/Cycle (min) 

Indoor Ambient Temp. (°F) 

Outdoor Ambient Temp. (°F) 

Table 3-5 

Individual Test Results for Portland Stoves P01 - P04 
-----------------

POl P02 POJ 

HES Trailblazer LOPI LOPI 
2000-C Answer Series 380-96 

Catalytic Non-Catalytic Non-Catalytic 

A B c A B c A B 

01/11199 01/19/99 01/26/99 01/13/99 01/20/99 01127/99 01/12/99 01/19/99 

01/19/99 01/26/99 02/02/99 01/20/99 01/27/99 02/03/99 01/19/99 01/26/99 

171.3 168.3 168.0 168.0 166.8 168.0 168.8 168.8 

100.0 100.0 100.0 54.9 68.8 65.2 20.1 35.1 

413 443 457 311 339 324 356 370 

14.66 14.44 13.90 18.13 16.50 17.00 17.65 17.89 

260.2 252.9 258.9 117.6 103.3 99.9 32.5 72.8 

24.0 21.0 22.8 101.2 18.5 26.7 18.3 18.3 

1.058 1.058 1.058 1.124 1.124 1.124 1.069 1.069 

2115 2/15 2/15 2115 2115 2115 2/15 2115 

80 71 72 76 78 71 80 74 

47 42 45 48 41 45 48 42 

----- -

P04 

LOPI 
Flushbay-96 

Catalytic 

c A B c 

01/26/99 Ol/13/99 01/20/99 01/27/99 

02/02/99 01120/99 01/27/99 02103/99 

168.0 168.3 168.0 168.0 

40.9 56.6 69.6 69.5 

367 285 327 279 

17.76 17.16 16.70 17.62 

85.4 83.6 130.0 91.1 ! 

23.3 18.3 18.5 18.4 

1.069 1.145 1.145 1.145 

2115 2115 2115 2115 

74 77 75 75 

45 48 41 45 

(Continued) 
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Home Code 

Stove Model 

Week 

Rinse Particulate (g) 

XAD-2111 Particulate (g) 

Filter Particulate (g) 

Total Particulate (g) 
(Blank Subtracted) 

Fuel Mass (Dry kg) 

Burn Rate (kg (Dry)/hr) 

Emission Factor (glkg 
(Dry)) 

Emission Rate (glhr) 

Concentration (mglm3
) 

Table 3-5 (continued) 

Individual Test Results for Portland Stoves P01- P04 

POl P02 P03 

HES Trailblazer LOPI LOPI 
2000-C Answer Series 380-96 

Catalytic Non-Catalytic Non-Catalytic 

A B c A B c A B 

428.5 376.7 682.1 201.4 272.5 271.8 49.0 81.0 

262.2 260.2 230.9 75.3 232.4 96.1 11.9 14.6 

625.3 506.5 385.5 182.2 335.2 199.9 (5.0) 13.5 

1,316.0 1,143.4 1,298.5 458.9 840.1 567.8 55.8 109.1 

209.8 209.0 210.9 58.5 87.2 78.9 27.5 61.5 

1.2 1.2 1.3 0.6 0.8 0.7 0.8 1.0 

15.0 12.9 13.5 19.4 17.5 14.3 5.9 7.1 

18.4 16.0 16.9 12.3 13.3 10.3 4.7 7.4 

908 803 913 553 814 577 192 215 

P04 

LOPI 
Flushbay-96 

Catalytic 

c A B c 
85.9 97.4 118.2 133.7 

23.2 34.5 39.3 27.4 

1.3 47.9 71.2 50.7 

110.4 179.8 228.7 211.8 

69.2 70.7 109.7 77.0 

1.0 0.7 0.9 0.7 

5.8 5.4 5.0 5.9 

5.8 4.0 4.7 3.9 

188 206 213 198 
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Table 3-6 

Individual Test Results for Portland Stoves POS - POB 
---- --- ~~--- ----·---··--- --·--

Home Code P05 P06 P07 P08" 

LOPI Pacific Energy LOPI Vermont Castings 
Stove Model Flex-95 Super 27 520/96 Defiant Encore 

Catalytic Non-Catalytic Non-Catalytic Catalytic 

Week A B C A B C A B C A 8 

Start Date 01/14/99 01/22/99 01/30/99 01123/99 01/30/99 02/07/99 01120/99 01/27/99 02/03/99 01/22/99 01/29/99 

End Date 01/21/99 01129/99 02/06/99 01/30/99 02/06/99 02114/99 01/27/99 02/03/99 02/10/99 01/29/99 02/05/99 

Total Data Collection Hours 167.3 168.0 168.0 168.0 168.0 166.8 168.0 168.0 168.0 133.3 97.8 

%Time Stove Burned 12.0 19.9 20.1 82.7 84.5 91.6 100.0 100.0 100.0 98.3 38.4 

Avg. Stack Temp. (°F) 334 403 372 475 464 485 348 327 342 343 383 

Avg. %01 (Flue >100 °F) 18.50 18.12 18.32 15.52 15.55 14.07 15.14 15.14 14.13 16.93 16.72 

Fuel Mass (Wet kg) 48.6 32.7 38.1 412.5 373.1 351.7 487.2 517.4 406.1 211.8 76.2 

Fuel Moisture(% Dry Basis) 19.3 19.0 19.0 100.8 105.0 101.2 101.2 105.0 24.8 24.8 25.0 I 

AWESFlowRate(llmin) 1.038 1.038 1.038 1.042 1.042 1.042 1.109 1.109 1.109 1.078 1.078 

Sample Time (min)/Cycle (min) 2/15 2/15 2115 2115 2/15 2/15 2/15 2/15 2/15 2115 2/15 I 

Indoor Ambient Temp. (°F) 73 72 70 71 69 72 69 69 71 71 74 

_Outdoor Ambient 'femp. ("F) 48 42 --~ 42 44 _ ~ 4_1___ '--- 45 41 42 44 

(Continued) 
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Table 3-6 (continued) 

Individual Test Results for Portland Stoves P05 - P08 

Home Code P05 P06 P07 

LOPI Pacific Energy LOPI 
Stove 

Flex-95 Super 27 520/96 
Catalytic Non-Catalytic Non-Catalytic 

Week A B c A B c A B c 
Rinse Particulate (g) 37.6 51.8 19.2 233.0 284.5 313.0 334.2 407.6 503.1 

XAD-2fl Particulate (g) 6.0 3.9 6.4 69.2 355.7 109.3 326.3 313.1 367.9 

Filter Particulate (g) -15.5 -5.7 6.4 286.2 322.6 362.8 974.1 916.5 1238.7 

Total Particulate (g) 
28.1 50.0 32.0 588.3 962.8 785.1 1634.6 1637.2 2109.7 

(Blank Subtracted) 

Fuel Mass (Dry kg) 40.7 27.5 32.0 205.4 182.0 174.9 242.2 252.4 325.4 

Burn Rate (kg (Dry)/hr) 2.0 0.8 0.9 1.5 1.3 1.1 1.4 1.5 1.9 

Emission Factor (glkg (Dry)) 7.0 6.4 4.4 9.1 14.7 8.7 18.4 18.5 20.8 

Emission Rate (glhr) 14.3 5.3 4.2 13.5 18.9 10.0 26.6 27.7 40.3 

Concentration (mg/m3
) 169 180 114 508 813 616 1,097 1,099 1,416 

• There are no data for week C for P08 due to loss of sample data. 

POS" 

Vermont 
Castings 

Defiant Encore 
Catalytic 

A B 

370.8 105.0 

182.7 33.9 

252.9 73.4 

806.4 212.3 

169.8 61.0 

1.3 1.6 

17.7 15.5 

23.0 25.2 

714 657 



Table 3·7 

Average Fuel Moisture, Particulate Emissions, Burn Rate, and Outdoor 
Temperature for Stoves in Klamath Falls 

Average 

Fuel 
Moisture Emission Emission Outdoor' 

Home Number o/o Bum Rate Factor Rate Temperature 
Code of Runs (Dry Basis) kg (Dry)lhr glkg (Dry) glhr OF 

KFOl 3 25.37 ± 4.61 1.27 ±0.09 7.10 ± 1.67 8.93 ± 1.80 
28 ±4 
n=22 

KF02 3 20.63 ± 0.78 0.97 ±0.05 5.43 ± 0.25 5.23 ± 0.25 
28 ±7 
n=24 

KF03 2 16.55 0.85 2.80 2.35 
31 ± 5 
n=16 

KF04" 2 20.55 1.00 15.85 15.45 
30 ±7 
n=16 

KFOS 3 10.55 ± 0.62 0.90 ±0.08 5.07 ± 1.80 4.40 ± 1.35 
34 ±4 
n=20 

KF06 1 11.70 0.70 6.00 4.00 
35 ± 5 

n=8 

KF07 3 13.37 ± 1.76 0.90 ±0.22 8.67 ±0.88 7.97 ± 1.57 
31 ± 5 
n=25 

KFOS 3 25.97 ± 0.60 1.13 ± 0.05 8.80 ±2.90 9.93 ± 2.98 
31 ±4 
n=24 

All 
20 18.68 ± 6.09 1.00 ± 0.19 7.43 ± 3.73 7.45 ± 3.94 

31 ±2 
Stoves n=155 

Catalytic 
2 20.55 1.0 15.9 15.5 

30±3 
Stoves n=16 

Non- 31 ±2 
Catalytic 18 18.47 ± 6.38 0.99 ± 0.19 6.49 ± 2.53 6.56 ± 3.06 

n=139 
Stoves 

• Catalytic Stove 

b The outdoor temperature is the average of the high and low for each day over the sample period. 
The value "n" is the number of days averaged over the sample period. 
Values are followed by"± Standard Deviation". 
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Table 3-8 

Average Fuel Moisture, Particulate Emissions, Burn Rate, and Outdoor 
Temperature for Stoves in Portland 

Average 

Fuel 
Moisture Emission Emission Outdoor' 

Home Number % Bum Rate Factor Rate Temperature 
Code of Runs (Dry Basis) kg (Dry)/hr glkg (Dry) g/hr OF 

Pot• 3 22.60 ± 1.23 1.23 ± 0.05 13.80 ± 0.88 17.10±0.99 
45 ±4 
n=25 

P02 3 48.80 ± 37.20 0.70 ±0.08 I7.07 ± 2.10 Il.97 ± 1.25 
45 ±4 
n=24 

P03 3 19.97 ± 2.36 0.93 ±0.09 6.27 ±0.59 5.97 ± 1.11 
45 ±4 
n=24 

P04• 3 18.40 ± 0.08 0.77±0.09 5.43 ± 0.37 4.20 ±0.36 
45 ±4 
n=24 

Pos· 3 19.IO ± O.I4 1.23 ± 0.54 5.93 ± l.II 7.93 ±4.52 44±4 
n=24 

P06 3 102.33 ± 1.89 1.30 ± 0.16 10.83 ± 2.74 14.13 ± 3.66 
42 ±3 
n=24 

P07 3 77.00 ± 36.94 1.60 ± 0.22 19.23 ± 1.11 31.53 ± 6.22 
43 ±3 
n=24 

POS• 2 24.90 1.45 I6.60 24.IO 43 ±4 
n=I6 

All Stoves 23 42.37 ± 35.77 1.14 ± 0.38 11.69 ±5.42 14.20 ± 9.30 
44 ±I 
n=185 

Catalytic 
1I 20.92 ± 2.59 1.15 ± 0.38 9.88 ±4.78 12.35 ± 7.80 

44± 1 
Stoves n=89 

Non-
44 ±I 

Catalytic 12 62.03 ± 40.47 1.13 ± 0.37 13.35 ± 5.44 15.90 ± 10.20 
n=96 

Stoves 

• Catalytic Stove 

b The outdoor temperature is the average of the high and low for each day over the sample period. 
The value "n" is the number of days averaged over the sample period. 
Values are followed by"± Standard Deviation". 

41 



in Table 3-9. One significant result of this study is the difference in average emissions between 
stoves tested in Portland and Klamath Falls. On the average, emission factors and emission rates 
for stoves in Portland ( 11.69 g/kg and 14.20 g/hr, respectively) were considerably higher than for 
stoves in Klamath Falls (7.43 g/kg and 7.45 g/hr, respectively). This observation is consistent 
with the fact that the moisture was more than two times higher, on the average, for wood burned 
in Portland than for wood burned in Klamath Falls. In addition, the differences are consistent 
with the fact that the burn rates for woodstoves in Portland were, on the average, slightly higher 
than for woodstoves in Klamath Falls. The increased bum rate would tend to make the 
differences between emission rates relatively higher than emission factors for the two cities as 
seen in the values of the two cities. (Higher bum rates tend to decrease emission factors but 
increase emission rates.) 

A comparison of average particulate emission factors for study stoves with U.S. EPA 
emission factor values tabulated in AP-42 ( 14) is provided in Table 3-l 0. A key finding of this 
study is illustrated in the table. The average emission factors for the old catalytic and non
catalytic stoves ( 10.8 g/kg and 9.23 g/kg) evaluated in this study were higher than the respective 
emission factors (8.1 g/kg and 7.3 glkg) for newer units of both types listed in AP-42, but were 
lower than the emission factor listed in AP-42 for conventional uncertified stoves (15.3 glkg). In 
other words, particulate emissions of the certified stoves evaluated in this study appear to have 
become higher with use, but after about seven years they still on the average have lower 
emissions than uncertified conventional stoves. 

A comparison of current and past emission factors for the two stoves in Klamath Falls 
that were part of earlier studies is provided in Table 3-ll. Fuel type, fuel moisture, bum rates 
and the number of week-long tests used to calculate the mean emission factors for current and 
past studies are also included in the table for comparison purposes. As can be seen, the emission 
performance of the stove in home KF02 degraded with time. The emission performance of the 
stove in home KF03 in the current study remained about the same as reported in the 199111992 
heating season study. However, the emission factor for the same stove in the 1989/1990 heating 
season study was higher than for either of the two later studies. The higher emission factor in the 
1989/1990 study cannot be readily explained. However, it is probably simply a reflection of the 
variability often seen in woodstove emissions when different fuels are burned and different 
burning patterns are used. 

A comparison between average emission rates based on multiple week-long tests for each 
stove and the U.S. EPA certification value for each model is provided in Table 3-12. Another 
key finding of this study is that there is no correlation between actual emission rates of older 
stoves and their original certification value, that is, emission rates reported in the certification 
process do not represent emission levels of stoves in homes after extended use. 
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Table 3-9 

Summary of Particulate Emission Results 

Average 

Fuel Moisture• 
% Burn Rate Emission Factor 

Stove Group (Dry Basis) kg (Dry)/hr glkg (Dry) 

All Stoves 
18.68 ±6.09 1.00 ± 0.19 7.43 ± 3.73 

(8 Stoves, 20 Runs) 

Catalytic Stoves 
20.55 1.0 15.9 (1 Stove, 2 Runs) 

Non-Catalytic Stoves 
18.47 ± 6.38 0.99 ±0.19 6.49 ± 2.53 (7 Stoves, 18 Runs) 

All Stoves 
42.37 ± 35.77 1.14 ± 0.38 11.69 ±5.42 (8 Stoves, 23 Runs) 

Catalytic Stoves 
20.92 ± 2.59 1.15 ± 0.38 9.88 ± 4.78 (4 Stoves, 11 Runs) 

Non-Catalytic Stoves 
(4 Stoves, 12 Runs) 

62.03 ± 40.47 1.13 ± 0.37 13.35 ± 5.44 

All Stoves 
31.35 ± 29.00 1.07 ± 0.31 9.71 ±5.17 

(16 Stoves, 43 Runs) 

Catalytic Stoves 
(5 Stoves, 13 Runs) 

20.86 ± 2.42 1.12 ± 0.36 10.80±4.94 

Non-Catalytic Stoves 
35.89 ± 33.69 1.05 ± 0.29 9.23 ± 5.20 (11 Stoves, 30 Runs) 

• Values are followed by"± Standard Deviation". 

Emission Rate Outdoor 
g/hr Temperature °F 

7.45 ± 3.94 
31 ± 2 
n=155 

15.5 
30±3 
n=16 

6.56 ± 3.06 
31 ±2 
n=139 

14.20 ± 9.30 
44 ± 1 
n=185 

12.35 ± 7.80 
44± 1 
n=89 

44 ± 1 
15.90 ± 10.20 

n=96 

11.06 ± 8.05 
37 ±8 
n=340 

41 ±6 
12.83 ± 7.26 

n=l05 

36±8 
10.30 ± 8.26 

n=235 
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Table 3-10 

Comparison of Average Particulate Emission Factors (5H Adjusted) to 
AP-42 Values 

Method SH Equivalent 
Emission Factor• 

Stove Group Measurement Technique g/kg (Dry) 

All Stoves 
AWES Sampler 9.71 

(16 Stoves, 43 Runs) 

Catalytic Stoves AWES Sampler 10.80 
(5 Stoves, 13 Runs) 

Non-Catalytic Stoves 
AWES Sampler 9.23 

11 Stoves, 30 Runs) 

Catalytic AWES and VPI Samplerh 8.1 

Non-Catalytic AWES and VPI Samplerh 7.3 

Conventional AWES and VPI Samplerh 15.3 

·'Reference 14. 

h The VPI sampler is a sampling train consisting of: a condensate trap, dual filter pack, DrieRite dessicant 
trap, and evacuated canister developed by Jaasma, et al., at the Virgina Polytechnic Institute and State 
University. 
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~ 
VI 

Home Code/ 
Stove Model 

KF02 
Pacific Energy 

Super 27 
Non-Catalytic 

KF03 
Haughs 

171E 
Non-Catalytic 

• Reference 13. 

bReference 8. 

c Reference 12. 

Table 3-11 

Comparison of Particulate Emission Factors of Stoves in Current Study 
to Particulate Emission Factors for the Same Stoves from Previous Studies 

Heating Fuel Moisture Burn Rate 
Study Season Fuel % (Dry Basis)d kg (Dry)/hr 

Current 1998/1999 Ponderosa 20.63 ±0.78 0.97 ±0.05 

EMRC" 1989/1990 Red Fir 16.9 ± 0.63 1.21 ± 0.24 

Current 1998/1999 
95% Lodgepole 

16.55 0.85 
5% Juniper 

BPN 199111992 
Douglas Fir 

13.9 1.15 
Lodgepole 

WHAC 1989/1990 Juniper 16.3 0.88 

d Values are followed by"± Standard Deviation". 

Emission Factor 
g/kg (Dry) 

5.43 ±0.25 
(n=3) 

2.78 ± 0.10 
(n=4) 

2.80 
(n=2) 

2.77 
(n=l) 

7.0 
(n=2) 



Table 3-12 

Comparison of Stove Particulate Emission Rates to U.S. EPA Certification 
Valuesa 

Emission Rate (glhr) 

Number Study Certification 
Home Code Stove Model Catalytic of Runs Averaged Value 

KFOl Quadrafrre 2100 No 3 8.93 ± 1.80 3.6 

KF02 Pacific Energy Super 27 No 3 5.23 ± 0.25 3.4 

KF03 Haughs 171E No 2 2.35 4.5 

KF04 Earthstove 1003-C Yes 2 15.45 3.7 

KF05 Pacific Energy Super 27 No 3 4.40 ± 1.35 3.4 

KF06 Waterford 104.MKII No 1 4.00 2.9 

KF07 Earthstove 1400HT No 3 7.97 ± 1.57 6.6 

KF08 Country T-Top No 3 9.93 ± 2.98 5.7 

POl HES Trailblazer 2000-C Yes 3 17.10 ± 0.99 3.1 

P02 LOPI Answer Series No 3 11.97 ± 1.25 3.3 

P03 LOPI 380-96 No 3 5.97 ± 1.11 1.9 

P04 LOPE Aushbay-96b Yes 3 4.20 ± 0.36 5.2 

P05 LOPI Aex-95 Yes 3 7.93 ±4.52 4.1 

P06 Pacific Energy Super 27 No 3 14.13 ± 3.66 3.4 

P07 LOPI 520/96 No 3 31.53 ± 6.22 7.4 

P08 Vermont Castings Yes 2 
24.10 

1.6 
Defiant Encore< 

• The certification threshold for phase 2 certified catalytic stoves is 4.1 g/hr and for non-catalytic stoves is 
7.5 glhr. 

b Lopi Aush Bay-96 is now called Freedom. The certification value shown in the table is for the Freedom 

c The Vermont Castings Defiant Encore stove was installed when stove was EPA Phase I certified. Since 
the installation, the stove has been added to EPA Phase II certification list without changes to the stove's 
design. 

d Values are followed by"± Standard Deviation". 
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3.3 Polycyclic Organic Matter Emissions 

The analytical results for 40 individual organic compounds and compound categories are 
provided in Appendix D. The average emission factors and rates for these compounds and 
compound categories by stove type (catalytic, non-catalytic and both combined) for Klamath 
Falls stoves, for Portland stoves and for the overall study are provided in Tables 3-13, 3-14, and 
3-15, respectively. Among the 40 compounds and compound categories are the seven and 16 
polycyclic aromatic hydrocarbons (PAH) that make up the 7-PAH and 16-PAH POM surrogates. 
The seven and 16 P AH compounds' emissions are summed and their total emissions used as 
surrogates ofPOM. The average emission factors and rates for these two surrogates are included 
in Tables 3-13, 3-14 and 3-15. 

A key finding of this study is that total particulate emissions cannot be used as a surrogate 
measurement for woodstove POM emissions. In comparing the average 7-P AH and 16-P AH 
values between Klamath Falls and Portland shown in Tables 3-13 and 3-14, it is clear that the 
POM emissions, as indicated by the surrogates, were higher for the Klamath Falls stoves than for 
the Portland stoves even though the particulate emissions were higher for the Portland stoves. 
This finding is significant because it has been suggested that total particulate emissions can be 
used as a surrogate measurement for POM emissions, and for the New Source Performance 
Standards (NSPS) for wood heaters it is noted that the same control techniques used to reduce 
particulate emission are known to reduce POM emissions<4

l. A possible explanation of the lack 
of correlation between particulate and POM emissions is that conifer cordwood was burned 
exclusively in Klamath Falls whereas a mixture of conifer and deciduous cordwood was burned 
in Portland. Cordwood from conifers has a higher resin content than cordwood from deciduous 
trees. Resin is chemically comprised of condensed aromatic rings, hence it is closer in structure 
to POM compounds then cellulose or lignin. It is generally believed that, if all else is equal, the 
higher the aromatic compound content in a fuel the more POM emissions will be produced upon 
its combustion. In any event, this study finds that total particulate emissions cannot be used as a 
surrogate for POM emissions in woodstoves although control techniques for PM may, in fact, 
reduce POM. 

A comparison of overall average emission factors measured in this study for the 7-P AH 
and 16-PAH surrogates emitted from catalytic and non-catalytic stoves with the 7-PAH and 
16-PAH emission factors listed for them in AP-42 (14) is provided in Table 3-16. The 7-PAH 
and 16-PAH data for catalytic and non-catalytic stoves in AP-42 are based on laboratory (not 
inhome) tests with a limited number of stoves. The AP-42 7-PAH and 16-PAH values for 
catalytic stoves are based on laboratory tests on seven stoves of which only one became a phase 2 
certified model. The AP-42 values for non-catalytic stoves are based on laboratory tests on five 
stoves none ofwhich became phase 2 certified. (The AP-42 7-PAH and 16-PAH values for 
conventional stoves, shown in Table 3-16 for completeness, were based on laboratory tests on 
one stove [ 40].) Residential wood combustion has been identified, based on the AP-42 emission 
factors, as the single, largest source ofPOM nationwide (2). As can be seen in Table 3-16, the 
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Table 3-13 

Organic Compound Emission Factors and Rates For Stoves in 
Klamath Falls Homes 

All Stoves All Stoves Non-Catalytic Non-Catalytic Catalytic 
Average Average Average Average Average 

Emission Rate Emission Emission Rate Emission Emission Rate 
8 Stoves Factor 7 Stoves Factor 1 Stove 
20Runs 8 Stoves 18 Runs 7 Stoves 2Runs 

Jlg/hr 20Runs Jlg/hr 18 Runs Jlg/hr 
Jlg/kg (Dry) Jlg/kg (Dry) 

Toluene 159,922 158,134 146,381 144,568 281,792 

m,p-Xylene 28,460 28,394 23,284 23,134 75,044 

o-Xylene 9,702 9,613 7,761 7,680 27,175 

Phenol 170,260 168,964 160,703 158,889 256,278 

Benzofuran 37,900 37,708 34,891 34,597 64,987 

C3-alkylbenzenes 42,070 41,994 33,527 33,537 118,957 

Decane 164 120 182 134 0 

o-Cresol 45,957 46,396 36,579 36,852 130,353 

m,p-Cresol 80,541 81,517 68,023 68,792 193,204 

C4-alkylbenzenes 161,273 156,220 121,448 116,622 519,699 

Undecane 0 0 0 0 0 

2-Ethylphenol 2,987 3,017 2,545 2,558 6,967 

2,3-Dimethylphenol 4,970 5,039 4,271 4,306 11,267 

Naphthalene t 81,892 80,967 81,767 80,769 83,021 

2-Methy1naphthalene 13,813 13,763 11,540 11,523 34,266 

1-Methylnaphthalene 10,739 10,722 9,703 9,691 20,066 

Biphenyl 6,292 6,259 5,757 5,720 11,104 

Tetradecane 13,441 13,403 12.070 12,030 25,775 

C2-alkylnaphthalenes 11,825 11,819 9,417 9,449 33,498 

Acenaphthy1ene t 21,069 21,160 20,895 21,028 22,634 

Pentadecane 0 0 0 0 0 

Acenaphthene t 1,216 1,219 1,022 1,027 2,969 

Dibenzofuran 9,535 9,521 8,626 8,602 17,710 

C3-alky1naphthalenes 6,153 6,334 6,836 7,038 0 

Fluorene t 6,011 6,049 5,703 5,755 8,778 

Heptadecane 0 0 0 0 0 

Octadecane 0 0 0 0 0 

48 

Catalytic 
Average 
Emission 

Factor 
1 Stove 
2Runs 

Jlg/kg (Dry) 

280,228 

75,735 

27,014 

259,643 

65,710 

118,102 

0 

132,295 

196,043 

512,599 

0 

7,155 

11,628 

82,750 

33,918 

20,001 

11,110 

25,760 

33,152 

22,347 

0 

2,944 

17,793 

0 

8,695 

0 

0 

(Continued) 



Phenanthrene t 

Anthracene t 

Carbazole 

Fluoranthene t 

Pyrene t 

Benzo(a)anthracene*t 

Chrysene*t 

Benzo(b)fluoranthene*t 

Benzo(k)fluoranthene*t 

Benzo(a)pyrene*t 

In dena( 1 ,2,3-cd)pyrene*t 

Dibenzo(a,h)anthracene*t 

Benzo(g,h,i)perylene t 

* 7-PAH 
t 16-PAH 

7-PAH 

16-PAH 

All Stoves 
Average 

Emission Rate 
8 Stoves 
20Runs 

pglhr 

26,201 

4,648 

0 

9,185 

6,482 

1,592 

1.739 

977 

142 

432 

0 

0 

0 

4,882 

161 587 

Table 3-13 

(Continued) 

All Stoves Non-Catalytic 
Average Average 
Emission Emission Rate 

Factor 7 Stoves 
8 Stoves 18 Runs 
20Runs pglhr 

Jlg/kg (Dry) 

26,466 26,086 

4,744 4,532 

0 0 

9,339 9,357 

6,608 6,534 

1,624 1,685 

1,783 1,832 

1,028 974 

153 141 

460 440 

0 0 

0 0 

0 0 

5,049 5,073 

161 600 160,969 
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Non-Catalytic Catalytic Catalytic 
Average Average Average 
Emission Emission Rate Emission 

Factor 1 Stove Factor 
7 Stoves 2Runs 1 Stove 
18 Runs pglhr 2Runs 

Jlg/kg (Dry) l.lg/kg (Dry) 

26,413 27,227 26,940 

4,649 5,692 5,595 

0 0 0 

9,533 7.643 7,588 

6,675 6,015 6,006 

1,723 753 736 

1,884 897 877 

1,030 1,004 1,013 

154 152 143 

474 361 340 

0 0 0 

0 0 0 

0 0 0 

5,264 3,168 3,109 

161,115 167 148 165,973 



Table 3·14 

Organic Compound Emission Factors and Rates for Stoves in Portland Homes 

All Stoves All Stoves Non-Catalytic Non-Catalytic Catalytic Catalytic 
Average Average Average Average Average Average 

Emission Rate Emission Emission Rate Emission Emission Rate Emission 
8 Stoves Factor 4 Stoves Factor 4 Stoves Factor 
23Runs 8 Stoves 12Runs 4 Stoves 11 Runs 4 Stoves 

Jlg/hr 23Runs Jlg/hr 12Runs Jlg/hr 11 Runs 
Jlg/kg (Dry) Jlg/kg (Dry) J.lg/kg (Dry) 

lfoluene 161,197 129,649 153,252 130,978 169,864 128,199 

m,p-Xylene 43,433 33,818 42,412 34,146 44,547 33,460 

a-Xylene 15,008 11,813 14,463 11,933 15,602 11,681 

Phenol 288,925 228,837 246,889 209,798 334,783 249,607 

Benzofuran 58,355 46,327 55,553 46,037 61,413 46,644 

C3-alkylbenzenes 36,454 26,559 42,873 34,265 29,452 18,152 

Decane 0 0 0 0 0 0 

a-Cresol 100,976 79,142 93,721 77,008 108,890 81,469 

m,p-Creso1 148,328 116,373 134,439 111,970 163,480 121,177 

C4-alkylbenzenes 42,786 28,971 61,377 42,469 22,505 14,245 

Undecane 0 0 0 0 0 0 

2-Ethy1pheno1 5,948 4,575 6,515 5,298 5,329 3,786 

2,3-Dimethylphenol 7,749 6,068 7,969 6,584 7,509 5,504 

Naphthalene t 92,300 76,911 83,124 75,044 102,310 78,947 

2-Methylnaphthalene 16,167 12,566 17,788 14,619 14,398 10,327 

1-Methylnaphthalene 10,446 8,625 10,770 9,322 10,092 7,865 

Biphenyl 7,340 6,043 7,332 6,408 7,349 5,646 

Tetradecane 14,066 I 1,449 12,659 11,057 15,602 11,875 

C2-alkylnaphthalenes 7,225 5,433 8,793 7,143 5,515 3,568 

Acenaphthylene t 17,432 14,950 16,577 15,233 18,365 14,643 

Pentadecane 0 0 0 0 0 0 

Acenaphthene t 541 423 215 146 896 725 

Dibenzofuran II ,553 9,348 II ,317 9,775 11,810 8,882 

C3-alkylnaphthalenes 2,333 1,545 1,854 1,358 2,855 1,748 

Fluorene t 5,520 4,433 5,053 4,379 6,030 4,492 

Heptadecane 0 0 0 0 0 0 

Octadecane 0 0 0 0 0 0 

Phenanthrene t 16,323 13,556 15,219 13,378 17,528 13,751 

(Continued) 
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Anthracene t 

Carbazole 

Fluoranthene t 

Pyrene t 

Benzo( a)anthracene*t 

Chrysene*t 

Benzo(b)fluoranthene*t 

Benzo(k)fluoranthene*t 

Benzo(a)pyrene*t 

lndeno( 1 ,2,3-cd)pyrene*t 

Dibenzo(a,h)anthracene*t 

Benzo(g,h,i)perylene t 

* 7-PAH 
t 16-PAH 

7-PAH 

16-PAH 

All Stoves 
Average 

Emission Rate 
8 Stoves 
23Runs 

pglhr 

3,201 

0 

5,752 

5,230 

599 

659 

839 

166 

384 

0 

0 

0 

2,648 

148 946 

Table 3-14 

(Continued) 

All Stoves Non-Catalytic 
Average Average 
Emission Emission Rate 
Factor 4 Stoves 

8 Stoves 12Ruos 
23 Runs pglhr 

pglkg (Dry) 

2,563 2,903 

0 0 

4,693 5,530 

4,321 5,159 

480 553 

520 606 

677 999 

136 168 

335 395 

0 0 

0 0 

0 0 

2,148 2,722 

123 998 136 501 

51 

Non-Catalytic Catalytic Catalytic 
Average Average Average 
Emission Emission Rate Emission 
Factor 4 Stoves Factor 

4 Stoves llRuns 4 Stoves 
12Ruos pglhr 11 Runs 

pglkg (Dry) pglkg (Dry) 

2,494 3,526 2,639 

0 0 0 

4,904 5,993 4,463 

4,602 5,307 4,015 

438 648 525 

465 717 580 

805 665 536 

138 165 133 

367 373 300 

0 0 0 

0 0 0 

0 0 0 

2,214 2,567 2,075 

122,393 162 523 125,750 



Table 3-15 

Organic Compound Emission Factors and Rates for Overall Study 

All Stoves All Stoves Non-Catalytic Non-Catalytic Catalytic Catalytic 
Average Average Average Average Average Average 

Emission Rate Emission Emission Rate Emission Emission Rate Emission 
16 Stoves Factor 11 Stoves Factor 5 Stoves Factor 
43Runs 16 Stoves 30 Runs 11 Stoves 13 Runs 5 Stoves 

pg/hr 43 Runs pg/hr 30Runs Jlg/hr 13 Runs 
pg/kg (Dry) pglkg (Dry) pg/kg (Dry) 

Toluene 160,559 143,891 149,816 137,773 225,828 204,213 

m,p-Xylene 35,946 31,106 32,848 28,640 59,796 54,598 

o-Xylene 12,355 10,713 11,112 9,807 21,389 19,347 

Phenol 229,593 198,901 203,796 184,343 295.530 254,625 

Benzofuran 48,128 42,018 45,222 40,317 63,200 56,177 

C3-alkylbenzenes 39,262 34,276 38,200 33,901 74,205 68,127 

Decane 82 60 91 67 0 0 

o-Cresol 73,466 62,769 65,150 56,930 119,622 106,882 

m,p-Cresol 114,435 98,945 101,231 90,381 178,342 158,610 

C4-alkylbenzenes 102,030 92,595 91,413 79,545 271,102 263,422 

~ndecane 0 0 0 0 0 0 

~-Ethylphenol 4,468 3,796 4,530 3,928 6,148 5,471 

~.3-Dirnethylpheno1 6,360 5,553 6,120 5,445 9,388 8,566 

r-raphthalene t 87,096 78,939 82,445 77,907 92,666 80,849 

~-Methylnaphthalene 14,990 13,165 14,664 13,071 24,332 22,123 

-Methylnaphthalene 10,593 9,673 10,237 9,506 15,079 13,933 

~iphenyl 6,816 6,151 6.544 6,064 9,227 8,378 

~etradecane 13,754 12,426 12,364 11,544 20,689 18,818 

~2-alkylnaphthalenes 9,525 8,626 9,105 8,296 19,507 18,360 

f\cenaphthylene t 19,251 18,055 18,736 18,130 20,500 18,495 

Pentadecane 0 0 0 0 0 0 

f\cenaphthene t 879 821 618 587 1,933 1,834 

pibenzofuran 10,544 9,435 9,972 9,189 14,760 13,338 

~3 -alkylnaphthalenes 4,243 3,939 4,345 4,198 1,428 874 

fluorene t 5,766 5,241 5,378 5,067 7,404 6,594 

fleptadecane 0 0 0 0 0 0 

pctadecane 0 0 0 0 0 0 

Phenanthrene t 21,262 20,011 20,653 19,895 22,378 20,345 

(Continued) 
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~thracene t 

~arbazole 

ftuoranthene t 

~net 

~enzo(a)anthracene*t 

~hrysene*t 

Benzo(b)fluoranthene*t 

Benzo(k)fluoranthene*t 

Benzo( a)pyrene*t 

ndeno( 1,2,3-cd)pyrene*t 

Dibenzo(a,h)anthracene*t 

Benzo(g,h,i)pery1ene t 

* 7-PAH 
t 16-PAH 

7-PAH 

16-PAH 

All Stoves 
Average 

Emission Rate 
16 Stoves 
43Runs 

pglhr 

3,924 

0 

7,468 

5,856 

1,095 

1,199 

908 

154 

408 

0 

0 

0 

3,765 

155,267 

Table 3-15 

(Continued) 

All Stoves Non-Catalytic 
Average Average 
Emission Emission Rate 

Factor 11 Stoves 
16 Stoves 30Runs 
43Runs pg/hr 

pg/kg (Dry) 

3,654 3,717 

0 0 

7,016 7,443 

5,465 5,847 

1,052 1,119 

1,152 1,219 

852 987 

144 155 

398 418 

0 0 

0 0 

0 0 

3,598 3,897 

142,799 148 735 
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Non-Catalytic Catalytic Catalytic 
Average Average Average 
Emission Emission Rate Emission 

Factor SStoves Factor 
11 Stoves 13 Runs 5 Stoves 
30Runs pglhr 13Runs 

pg/kg (Dry) pg/kg (Dry) 

3,572 4,609 4,117 

0 0 0 

7,218 6,818 6,025 

5,639 5,661 5,010 

1,080 701 631 

1,175 807 729 

918 835 774 

146 158 138 

421 367 320 

0 0 0 

0 0 0 

0 0 0 

3,739 2,868 2,592 

141,754 164 835 145 861 



Table 3-16 

Comparison of POM Emission Factors for Stoves in Current Study 
to AP-42 POM Emission Factors 

Catalytic Stoves Non-Catalytic Stoves Conventional Stoves 

Current 
Study Current Current 
glkg AP-42 Study AP-42 Study AP-42 

PAH Compound (Dry) glkg (Dry) glkg (Dry) glkg (Dry) glkg (Dry) glkg (Dry) 

Acenaphthene 0.002 0.003 0.001 0.005 nd 0.005 

Acenaphthylene 0.018 0.034 O.D18 0.016 nd 0.106 

Anthracene 0.004 0.004 0.004 0.004 nd 0.007 

Benzo(a)anthracene* 0.001 0.012 0.001 <0.001 nd 0.010 

Benzo( a)pyrene* 0.000 0.002 0.000 0.003 nd 0.002 

Benzo(b )fluoranthene* 0.001 0.002 0.001 0.002 nd 0.003 

Benzo(g,h,i)perylene 0.000 0.001 0.000 0.010 nd 0.002 

Benzo(k)fluoranthene* 0.000 0.001 0.000 <0.001 nd 0.001 

Chrysene* 0.001 0.005 0.001 0.005 nd 0.006 

Dibenzo( a,h )anthracene* 0.000 0.001 0.000 0.002 nd 0.000 

Fluoranthene 0.006 0.006 0.007 0.004 nd 0.010 

Fluorene 0.007 0.007 0.005 0.007 nd 0.012 

Indeno( 1,2,3-cd)pyrene* 0.000 0.002 0.000 0.010 nd 0.000 

Naphthalene 0.081 0.093 0.078 0.072 nd 0.144 

Phenanthrene 0.020 0.024 0.020 0.059 nd 0.039 

Pyrene 0.005 0.005 0.006 0.004 nd 0.012 

7-PAHTotal 0.003 0.025 0.003 0.024 nd 0.022 

16-PAH Total 0.146 0.202 0.142 0.205 nd 0.359 

nd-No Data 

* 7-PAH Subset Compounds 
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average 7-PAH and 16-PAH emission factors for a total of 16 older phase 2 certified stoves 
tested for a total of approximately 43 weeks under actual in-home usage were lower than 
corresponding AP-42 values. This suggests that estimates of national emissions of 7-PAH and 
16-PAH from woodstoves are too high and new emission factors for AP-42 should be developed. 
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Section 4.0 

Conclusions 

Out of the 16 stoves inspected all showed the effects of use. However, only six were 
degraded to the point that it was speculated that their condition would significantly affect air 
emissions. Routine maintenance or minor repairs could have kept all units in good operating 
condition if they had been done. 

An extensive data base was developed from the 43 week-long test runs on 16 homes in 
the two cities of Klamath Falls and Portland. No direct statistical correlation between emissions 
and wood moisture, bum rate or stove condition could be made due to the number of variables 
associated with real-world in-home use of woodstoves. 

The particulate emissions for stoves in Portland homes were on the average higher than 
for stoves in Klamath Falls homes. This result is consistent with the average higher fuel 
moisture content and bum rate characteristics of the Portland portion of the study as compared 
with the Klamath Falls portion of the study. 

The particulate emission factors of the certified phase 2 stoves evaluated in this study 
appear to have become higher with use, but after about seven years, on the average, they still 
have lower emissions than uncertified conventional stoves. 

The emission rates for phase 2 stove models reported as part of the NSPS certification 
process do not represent emission levels of the same stove models in-homes after extended use. 

Particulate emissions can not be used as a surrogate measure of POM emissions for 
woodstoves. POM emission factors, as based on the 7-PAH and 16-PAH surrogates, determined 
from the in-home use of woodstoves in this study, were lower than the POM emission factors 
tabulated in AP-42. 
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Photographs of Woodstoves 
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Contents of Appendix A 

Each stove involved in the study was inspected and photographed to document the stove's 
condition and installation. A photograph of each stove is presented in this appendix. For those 
stoves that showed degradation or had replacement parts, additional photographs documenting 
the stove's condition have been included. 

Photograph 

I KFOI. 
2 KFOI. 
3 KF02. 
4 KF02. 
5 KF03. 
6 KF03. 
7 KF04. 
8 KF05. 
9 KF05. 

10 KF06. 
I I KF06. 
12 KF07. 
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15 KF08. 

Klamath Falls Photographs 

Non-Catalytic Quadrafire 2100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4 
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Non-Catalytic Pacific Energy Super 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6 
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Non-Catalytic Haughs 171E ....................................... A-7 
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Catalytic Earthstove 1003c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8 
Non-Catalytic Pacific Energy Super 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8 
Degraded Baffle and Ceramic Blanket in the Non-Catalytic 
Pacific Energy Super 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-9 
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Degraded Baffle in the Non-Catalytic Waterford MKll ................. A-ll 
Non-Catalytic Earthstove 1400HT. ................................ A-12 
Worn Refractory Elements in the Non-Catalytic Earthstove 1400HT ...... A-12 
Warped Secondary Inlet Tube in the Non-Catalytic Earthstove 1400HT .... A-13 
Non-Catalytic Country T-Top ..................................... A-13 

A-2 



Photograph 

16 POl. 
17 POl. 
18 POI. 
19 P02. 
20 P02. 

21 P02. 

22 P03. 
23 P04. 
24 P04. 
25 P05. 
26 P05. 
27 P06. 
28 P06. 
29 P07. 
30 P07. 
31 P08. 

Portland Photographs 

Catalytic Trailblazer Genesis 2000 .................................. A-14 
Cracked Baffle in the Catalytic Trailblazer Genesis 2000. . . . . . . . . . . . . . . . . A-14 
Degraded Catalyst in the Catalytic Trailblazer Gene:-,is 2000. . . . . . . . . . . . . . A-15 
Non-Catalytic Lopi Answer Series. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-15 
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Photograph 1 
KFOl. on-Catalytic Quadrafire 2100. 
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Photograph 2 
KFOl. Displaced Ceramic Blanket in tbe ~on-Catalytic Quadrafire 2100 
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Photograph 3 
KF02. Non-Catalytic Pacific Energy Super 27. 

Photograph 4 
KF02. Replaced Smoke Baffle in the No n-Catalytic Pacific Energy Super 27. 
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Photograph 5 
KF03. Non-catalytic Haugh 171E. 

Photograph 6 
K F03. C racks in the rea r secondary air ports in tbe non-catalytic Ha ugh 171E. 
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Photograph 7 
KFO~. Cataly tic Earth tove 1003C. 

Photograph 8 
KF05. on-ca talytic Pacific Energy uper 27. 
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Photograph 9 
KFOS. Degraded baffle and ceramic blanket in the non-catalytic Pacific Energy uper 27. 
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Photograph 10 
KF06. Non-catalytic Waterford MKII. 
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Photograph 11 
KF06. Degraded baffie in the non-catalytic Waterford MKII. 
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Photograph 12 
KF07. on-catalytic Earth to e UOOHT. 

Photograph 13 
KF07. \Voro refracto~ elem ent in the non-catalytic Earth toH l.tOOHT. 
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Photograph 14 
KF07. Warped secondary in let tube in the non-catalytic Earthstove 1400HT. 

Photograph 15 
KF08. Non-catalyt ic Country T-Top. 
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Photograph 16 
POl. Catalytic Trailblazer Genesis 2000. 

Photograph 17 
POl. Cracked baffle in the Cataly tic Trailblazer Genes is 2000. 

A-14 





Photograph 18 
POL Degraded catalyst in the Catalytic Trailblazer Gene i 2000. 

Photograph 19 
P02. ~on-catalytic Lopi An wer erie . 





Photograph 20 
P02. Degraded support for the front secondary air tube in tbe non-catalytic Lopi An wer eries. 

Photograph 21 
P02. C reo ote depo it on the econdary air tube in the non-catalytic Lopi An wer erie . 

-1 6 





Photograph 22 
P03 . . on-catalytic Lopi 380-96. 
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Photograph 23 
PO-t atalytic Flu h Bay-96 (now Freedom). 

Photograph 2-' 
PO-'. Warped and flaking econdary air tube in the Catal. tic Flu h Bay-96. 
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Photograph 25 
POS. Ca ta lytic Lopi Flex-95. 

Photograph 26 
POS. Di turbed catalyst interam eal in the Cata lytic Flex-95. 
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Photograph 27 
P06. 1 on-catalytic Pacific Energy uper 27. 
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Photograph 28 
P06. agging baffie in the non-catat tic Pacific E nerg. uper 27 

Photogra ph 29 
P07. on-ca ta ly ti c Lopi 520-96. 





Photooraph 30 
P07. Flaking econda ry a ir tube in the non-catalytic Lopi 520-96. 

F! · - - ,;.1 . , ~~ ...... . 

Photograph 31 
P08. Catalytic ermont Ca ting Defiant Encore. 
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AppendixB 
Quality Assurance History -Automated Woodstove Emission Sampler 

1. Quality Assurance Plan for: The Northeast Cooperative Woodstove Study, Vol. IT, 
EPA/600/7-87-026b (NTIS PB88-140777), November 1987. 

• RTI1 Review and Acceptance of Quality Assurance Plan, February 1986 
• RTI Interim Audit of Data Quality, December 1986 
• RTI Final Technical System and Performance Evaluation Audit, April 1987 
• RTI Final Audit of Data Quality, November 1987 

2. Quality Assurance Plan for: Field Performance of Advanced Technology Woodstoves in 
Glens Falls, New York, 1988-1989, Vol. IT, EPA/600/7-90-019b (NTIS PB91-125658), 
October 1990. 

• RTI Review and Acceptance of Quality Assurance Plan, December 1988 
• RTI Technical Systems and Performance Evaluation Audit, February 1989 
• RTI Second Performance Audit, May 1989 
• RTI Interim Audit of Data Quality, November 1989 

3. Quality Assurance Plan for: Woodstove Emission Sampling Methods Comparability 
Analysis and In-situ Evaluation of New Technology Woodstoves, EPA/600/7-89-002 
(NTIS DE89-001551), January 1989. 

• R TI Review and Acceptance of Quality Assurance Plan, March 1987 
• RTI Final Audit Report, April 1987 

4. Technical system and performance evaluation audits were conducted by RTI on 
automated emission sampler protocols and data for masonry heaters. Final audit reports 
were completed April 1992. The audits were conducted to support the inclusion of 
masonry heater data in section 1.10 of AP-42. 

1 Research Triangle Institute (RTI) was under contract with the U.S. EPA to provide 
independent third party quality assurance audits. 
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Summary of Automated Emissions Sampler Data by Test 
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() 
I 

N 

AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Teat Run Number: Week B 

Test f>eriod Start Date/Time: 12104/98 05:47:00 PM 
Test Period End Date/Time: 12110/98 02:32:00 PM 

Stove Model Tested: KF01: Quadraflre 2100 Non-catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
TOiaiTeotPoriod 141.00 Hourtl 

Slovo Operalng Tlmll (le, f'1u&. 
~.::r,turo Owi 100 U.l 

Slovo Opentllna Tlmll D..-lng . 
Toot Petlod (le,l'lu~ 
TomperatunoOver100 
t:legl9a F) 

ESS Settings 
ess Slrnpling Rate 

Sample Cyde Duration 

~n""'ParS."''''• 

ll.l% 

0.111 

15.00 

120 

Houro 

UMinute 

Minutes 

Seoondo 

Average Temperatures 
FIIHH>as T amperaluRI (at 1 foot aboVe tlue 
collar) 

Tool Facility Ambient TemporaluRI 

Particulate Emissions 
Ernioalon Factor 

EmlsalonRate 

ConcerMation 

413 o.v-F ZH o.vr-c 

12 o.v- F n o.vr- c 

1.7 3ll<g 

10.1 G/HOur 

- Mg/M3 

Fuel Breakdown of Particulate Sample 
Total Fuel Uaad 145.0 KG \Milt Mo1tsture 

Average Fuel Molaturw 2U% Poroont Dry llaslo 

Total Fuol Bumocl 111.6 KGD<y 

;~r:::.a .. During 1.2 KG'Hour (dty) 

Average Flue-Gas Concentrations· 
Oxygen (AWES) 11.$4 Percent 

Teat Notes: 

Rinse 

XA0-2 

Flltar 

47.5% 

12.1'11 

40.1% 

Total 1oo% 

Test Note Number 1: Stoichiometric Volume II Bued on 11.5%« Fuel Carbon GeneraUng C1rbon 
Monoxide 1nd 11.5% ot Fuel Clrbon GenenUng Cabon Dioxide 

Toot Nolo Number 2: STP for lhlltootlo: 1.00 Atmoophorw and II Degrwoo F (ZO Degreoa C) 

File: Kf01-b3.123 Printed: 07126/99 at 02:50:23 PM 
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n 
1. 

AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week B 

Test Period Start Date/Time: 12104/98 05:47:00 PM 
Test Period End Dale/Time: 12110/98 02:32:00 PM 

Time 
Totll Tllll POI104 

Slove Opeiallng T•me t•e. flUe· 
Gas Temperalllfe Over 100 
Oogreos F) 
$lovo Oporaung Tune Ounfll} 
Tasl Penod (!Ct. Flu&-Gas 
TempenallJie C>Jer 100 
Oogrees F! 

ESS Settings 
ESS Samp!lng Rato 

San'flle Cyclo Our.~ II till 
Sample Tlmo Per Sample 
Cycio 

Fuel 
Total Fuel Usod 

Avur.lgo fiJOI t.IOISIUrD 

Totill F\101 Burned 

~~::'!J~'\J!""' Ounng 

Stove Model Tested: KF01: Quadraflre 2100 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Ht.OO Hours 

83.5 Hours 

IU% 

0.885 Lil.linuta 

15.00 Mmutos 

120 Soconds 

Average Temperatures 
Flu.-Ga$ T~cralll!e l<al 11001 ilbo<e flue 
tollat) 

T0$1 Fac.kry Ambient Tempet;II\Jro 

Particulate Emissions 
Enwn10n Factor 

Ellll~liOn Rata 
Conconlrallon 

483 Degree$ F ZM Degrees C 

u Degrees F t7 DGgrees c 

8,7 GIKg 

10.8 GIHour 

4&8 Mg/M3 

Breakdown of Particulate Sample 
145.0 KG W11ll Moisture 

24.5% Percent Dry Basis 

11U KGOry 

1.2 KG/Hour (dry) 

Test Noles: 

Rill SO 

XAD·2 

FIIIOI 

47.5% 

t2.1% 

40.5% 
.,.otal~-----""'10'0%·· 

Average Flue-Gas Concentrations Test Note Number 1: Stolchlomotrlc Volumo ts Baud on 1 t.5% of Fuel Carbon GeneraUng Cartoon 
Mono•ldl lind 11.5% of Fual Carbon Generating Cabon Dioxide 

O•ygen (AWES) 15.54 Percent 
Toll Nolo Numt>.t 2: STP for lhla lUllS: 1.00 Alnlosph*'• and II D.gntos F (20 Oegr"• C) 

File: Kf01-b3.123 Printed: 07/26/99 at 02:52:36 PM 
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AWES-Emissions Results 
Protect Name; ERG/EPA 

Residence location: Klamath Falls. Oregon USA 
Test Run Number: Week C 

Test Period Start OatefTime: 12110/98 04:02:00 PM 
Test Period End Date/Time: 12116/98 02:32:00 PM 

Time 
Total Tosl Period 

$10\'0 Operating Time (le, FIUO· 
Gas Temperalure Ovor 100 
Oegroes F) 
SIO'.O Opera~ng Time Dunng 
Te•t Period (le,"l'lua.Gas 
TellllGfllliJro Over 100 
Oegraesf') 

ESS Settings 
ess Sampl.ng Ratu 

Salfl)le C )"do Dumlton 
Salfl)le T orne Per Sample 
Cyclo 

Fuel 
T olal Fuel U•cd 

A var.~go Fuel Moos lura 

Total Fuel Bumod 

~r!~~~~~~e ounno 

Stove Model Tested: KF01: Quadraflre 2100 Non-Catalytic; 
Stove Type: New Tech/Non-Catalytic 

142.75 HDilfS 

43.25 Hours 

30.3% 

O.tiS LJI,!UlUIQ 

15.00 IMiute~ 

120 SQconos 

Average Temperatures 
Flue·GaS Tempera lUre (at 1 toot abOvo Duo 
collar) 

Test Facololy Ambioot Temper.ltura 

Particulate Emissions 
El11ls5JOO Fat10t 

Emiss•otl Rale 

Concentra~co 

481 Degrees F 250 Degrees c 

72 Oegreos F 22 0ogfll05 C 

•.• GIKg 

u GiHoiJr 
221 l.lg/Ml 

Breakdown of Particulate Sample 
77.3 KG \'Mo M<;osturo 

31 .• % p.,rconl Dry Bas•• 

51.8 KGDty 

U KG!Hour(dry) 

Test Notes: 

Rinse 

XA0-2 

Filter 

Total 

5:1.1'4 

8.1% 

31.8'4 

100% 

Average Flue-Gas Concentrations Tosl Nola Number 1: Stolcbtomotrlc Voluma 11 Based on 1 1.1'4 ol Fuol Carbon Genlll'adng Carbon 
Monoxlda and 18.5% of Fuol Carbon GeneraUng Cabon Dll»ddt 

O•ygan (AWES) 16.21 Percent 
Teal Note Number 2: STP lor Chit IIIIIs: 1.00 Almoaphltt and II Degr- F (20 D~greea Cl 
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AWES-Emissions Results 
Proiect Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week A 

Test Period Start Date/Time: 11/08/98 12:01:54 PM 
Test Period End Date/Time: 11/15/98 11:47:00 AM 

Stove Model Tested: KF02: Pacific Energy Standard 27 Non-Catalytic 
Stove Type: New TechJNon·Catalytlc 

Time 
Totll TW Peno<l 111.00 tiours 

Stove Opemring Time (•e~~luo-
Gas Temper.t!Uro Ovni lw 16e tiour5 
01J91V8SF) 
S4ovu ~ring Time Ounng 
lll$1 Pflliod (oe, Flue-Gas 100 O% 
T emperalllrtl Over 100 · 
0GgniOS F) 

ESS Settings 
ESS Sampling R;iiOJ 

Samplo C~o Duration 
Sample Time Por Sample 
Cydo 

1.124 ul,linulo 

15.00 t.~nulcs 

120 Second$ 

Average Temperatures 
flue-Gas T r:mpetalul'o (at 1 1001 illl<Wo llue 
rollar) 

TU51 F010hly Ambollnt Temper.~luro 

Particulate Emissions 
Emi$5IOn Factor 

Eoni$$lon Rille 

Concenltation 

«I Degrees F 231 Degree. C 

17 Degrees F 11 DoQ11105 C 

5.7 Gll<g 

S.S G.'Hour 
312 Mg1M3 

Fuel Breakdown of Particulate Sample 
TOial Fuel Usoo , .•.. KG Wolh Moololurc 

AVG~O Fuell.loo&lure zo.a·~ Porcunl Oty Elas<s 

T 01a1 Fulll Bumca 162.1 KGOty 

A.-.~ Rate Dvnng 
Stove lion 1.0 KGIHoor (Ory) 

Average Flue-Gas Concentrations 
Oxygen (AWES) 14.53 Percent 

Test Notes: 

Rm~e 

XA0-2 

Folleo' 

Total 

51.2% 

11.11% 

24.1% 

100% 

To&l Note Numbor 1: Stoichiometric Volumo Is Baaod on 11.1V, of Fuel Carbon GeneroUng Carbon 
Monodde and 88.5% of Fuel Carbon GtnerJtlng Caban DIIJxld• 

To1t N~>lo Number 2: STP for this testis: 1.00 Atmo1phur• and 08 DtgreDS F (20 Oegro .. C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week B 

Test Period Start Oatemme: 12102198 09:47:00 AM 
Test Period End OatefTime: 12109/98 09:32:00 AM 

Stove Model Tested: KF02: Pacific Energy Standard 27 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
Total Test Ponod 1&1.00 Hours 

Stove Opora~ng Tlmo ~eb Flue-
Gas T~wre over 1 o 113.75 Hours 
~) 
Stovo Oporabn~ Ttmo Duong 
Telt Penod (10. luo-Gas IT.~% T omperature avec I 00 
Oagroaa F) 

ESS Settings 
ESS Sdmpl•ng Rato 1.124 LtM.nutu 

Sllrnple C)'do oura110n 15.00 t.\nul6s 
Samplu nmu Per S>~mplo 
C)'do 120 Soconds 

Average Temperatures 
Flue-Gas romjl4lraturo (.all fool above Aua 
collar) 

Toll Faahly Amlltont l om perature 

Particulate Emissions 
EITII$$1011 F ildOI 

Errn$lon R.tle 

Concuntrat•on 

412 Oegrets F 211 Oegttos C 

17 Oegmas F 14 Degrees C 

5.1 G.1(g 

5.3 GIHour 

321 Mg.'Ml 

Fuel Breakdown of Particulate Sample 
Total Fuol Used 207.6 KG Wil~ M01sturo 

A~'&tl~Qf Fuel Mcoslllre 21.$,. Pe<ceot Dry 6as•s 

Total Fuel Burnod 170.8 KG Dry 

Avetll~m Rate Ounng 
Slave lion 1.0 KG/Hour (dly) 

Average Flue-Gas Concentrations 
Oxygon (AWES) 1UZ PMCenl 

Test Notos: 

Rmso 

XA0-2 

Filtor 

Total 

40-4% 

2U% 

lU% 

tOO% 

Tt5t Nolo Numb11 1: SIOI"'Iometrlc 1/olumtiJ Bntd on 1 U% of Fuol Carbon GtntnUng Ctrbon 
Mono~<lde and 88.~\~ of Futl Carbon GtnefaUng Caboll Dioxide 

Test Nolt Number 2: STP for lhls lulls: 1.00 Atmotpllara and U DtlftM P (20 0 .. ,. .. C) 
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AWES-Emissions Results 
Proiect Name: ERGl(:PA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week C 

Test Period Start Datemma: 12109/9811:02:01 AM 
Test Period End Date/Time: 12116/98 10:45:00 AM 

Stove Model Tested: KF02: Pacific Energy Standard 27 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
T Olaf T D$1 PellO<S 1&a.oo Hows 

Stove Opera~ng Time lie. Flue· 
Gas Tarnporature Over 100 U3.75 
Degrees F) 

Hours 

Stove Opoolting Tlmo During 
Test PIH!Dd (io:Ftue.Gas 78 I% 
Temperature 0\/0r I 00 · 
Dogre8$f) 

ESS Settings 
!iSS samplrno Rate 1.124 ur.~nuto 

sanrple Cyde Oumbon 15.00 Monute~ 

S<inrple Tome Pt:r Sample 
Cyde 120 Se«rnds 

Average Temperatures 
Flue·Gas TQmpetatijre l<~l 1 foot above nuo 
coll<lr) 

Tost Facikty Ambltonl Temporalure 

Particulate Emissions 
Effii&Sion Fa~;tor 

Emlnion Rato 

Concontta~on 

nc DegrooaF 110 ~c 

14 Ooglllll$ F 12 Dogroos C 

u G1<g 

4.1 GIHour 

317 I~Ml 

Fuel Breakdown of Particulate Sample 
T~l Fu<:l Usod 1~2.5 KG Wrth Moisture 

Avcmgo Fuel Moisture 11.0% Purwnl Pry Ba&rs 

Tot.al fuel Bumtld 118.1 KG Or)' 

Avura'S Bum Rata During 
Slo\'11 l)Citation 0.1 KG/Hour (dry) 

Average Flue-Gas Concentrations 
O~ygon (AWES) t 1.1 i Porcenl 

Test Notes: 

RIR$11 

XAD·2 

Filler 

Total 

15.7% 

tU'Io 

23.0% 

tOO% 

Tnt NOlo Number 1: Stoichiometric Volumola ~lod on 11.1% of Fuel C•rbon Gonerallng Carbon 
Mono• Ida and 11.5% of Fuol C1rbon Genonllng Caban Dloaldo 

Ttl I Note Numbtr 2; STP fat Ullalulls: 1.00 Atmoapherulld .. Degr ... F (20 Dttr'" C} 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week B 

Test Period Start DatefTime: 11122/98 12:01:56 PM 
Test Period End DatefTime: 11129198 11:46:56 AM 

Stove Model Tested: KF03: Haughs171E Non-Catalytic 
Stove Type: New Tech/Non·Catalytic 

Time 
Tolill Tesl Poriod 188.00 Hourn 

Slovo Opentting Tmo (..,, Fluu-
Gas T~luro O.'Or 100 142.7$ Houlll 
Degt\)05 ) 

f~,.~~:.'tJu~~ring 
85.0% Tompera1ure Ovor 100 

Deoreos F) 

ESS Settings 
ESS Sanljlling Ralll 1.031 UMinuto 

Sallljllo Cygu Dwauon 15.00 Monutus 
Saonple Tirno Per samplo 
Cyelo 120 Seconds 

Average Temperatures 
Floe-Gil& Ten~PCwture (al 1 fool atxwe nua 
collar) 

Tesl Facotoly Alnblont Tempe<;~IUr& 

Particulate Emissions 
Enussoon F actOf 

Em:ssoan Rolle 

Concentrauon 

430 Degrees F ZZ1 Oeglllfl& C 

75 O~s F 24 Ocqeet C 

l.7 G/Kg 

3.0 G<Hour 

123 M~M3 

Fuel Breakdown of Particulate Sample 
Tolal Fuol Used 133.8 KG Wolh Mooalure 

A•enge Fuoll.l<uturu 14.5% Percoot Dry B.t~os 

T olal Fuel Elumed 116.1 KG Dry 

Avo~um Ralu During 
Slo-.11 rntion o.8 I(G/HOIJ( (dry) 

Average Flue-Gas Concentrations 
0Aygen (AWES) 17.51 Percenl 

Test Notes: 

Roose 

XAD-2 

Friter 

Tot.al 

41.4% 

ZO.t% 

37.7% 

100% 

Tnl Nota Number 1: Btolchlomolrlc Volume Is Based on 11.1% of Fuel Carbon Generating Carbon 
MonoalcJo and 88.5% of Fuol Carbon GeneraUng Caban Dlo•lda 

1111 Note Number 2: STP IOflhllllllls: 1.00 Almosphore and 18 DegreosF (20 Degreos C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week C 

Test Period Start Oatemme: 1210619812:17:02 PM 
Test Period End Date/Time: 12113198 12:02:02 PM 

Stove Model Tested: KF03: Haughs 171 E Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
Tolollle$1Periocl 1U.OO Hours 

Swve Operawog Tome (le. Flue-
Gas Tomperaturu Ovor tOO 180 
Degi'Oil$F) 

Houn 

Swve ~ling Tome During 
Teat Period (oe, Flue-Ga• 81 2% 
Tomporuture Ovor 100 · 
DegleesF) 

ESS Settings 
ESS San1plmg R<lte 

Sample Cyclu Duration 
Sanljllo Tlmo Per Sample 
Cyao 

1.031 LJI.Ionute 

15.00 r.~nutes 

120 Soconds 

Average Temperatures 
Fluo·Ga• Tornporaturo (at 1 loot obovo nuu 
cottar) 

Test Facitily Ambient T umparature 

Particulate Emissions 
EmlitiOOO Factor 

Emi&sion Rate 

CollcentraiiOol 

471 Degroos F 248 Degroos C 

71 Devrees F 22 DogreesC 

1.. Gil<g 

1.7 GIHour 

as l.lglMl 

Fuel Breakdown of Particulate Sample 
T Dial FtHI Uio<l 

Avurage Fuol Moisture 

Total Fuel Bumed 
AveraQe Bum Rate Outing 
Stove OperatiDII 

1115.1 KG Wolll MOI&Iuro 

18.8% Porcent Cry Oasis 

tlU KGOry 

O.t KG/Hour lfliY) 

Average Flue-Gas Concentrations 
0•111en (AWES) 1 UZ Percent 

Test Notes: 

Rinte 

XA0·2 

Foller 

Total 

71.2% 

15.3% 

U% 

100% 

T81t Nola Number t: Stolchlomelllc Volumals hltd on 11.5% of F~ll Carbon CHNJrallng Carbon 
Monoxide and 11.5% of Fuel Carbon GtnenoUng C1bon Dlc;~xlde 

Ttsl Holt Numbtr 2: STPicw lhlattstls: 1.00 Almll5ptllft and q Otgrna F (20 Dtgraas C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week A 

Test Period Start DatefTime: 11f14/9B 12:32:01 PM 
Test Period End DatefTime: 11121198 12:17:01 PM 

Stove Model Tested: KF04: Earthstovo 1003-C 
Stove Type: Catalytic 

Time 
Totill Tesl Penod 160.00 Hour.s 

Stow Opoouing Time [>e, Flvo· 
Gas Tempetawro Over 100 168 HOUIII 
Degrees F) 
Slo;-a Oparabng TinMI Dunll{1 

i=~~~~:~o't's 1oo.o% 
OcQ:e~~sF) 

ESS Settings 
ESS Sampling Rilla 

Samplo Cydo Duta«on 
San>ple Timo Por Samplo 
Cyctu 

Fuel 
T olal fuel U!ed 

A\'\nge Fuell.bswre 

Total fuul Burned 

Avera~um Rate During 
Slove raUon 

1.0~Z l..iMIOUI9 

15.00 MII\UIU& 

120 SoconiJs 

IIU KG Willi l.lcu•luro 

21.1% POtCGnl Dry BastS 

tsU I<GOoy 

o.• K(O,'Hour (dry) 

Tost Notes: 

Average Temperatures 
Fluo-<>as Tomporawro (al 1 fOOl abovo nue 
COllar) 

T e!l Facth!y Ambient TempetaiUre 

Particulate Emissions 
Emission Factor 

l:mluion R~lo 

Conconlrabon 

3" ~F 203 ~c 

75 DegraqsF 24 DegreesC 

17.5 Gll<g 

15.1 GIHour 

821 Mg/M3 

Breakdown of Particulate Sample 
RmJO 

XAO·Z 

flllur 

Total 

U.l% 

34.1% 

2t.l% 

100% 

Average Flue-Gas Concentrations lost Nolo Numbor I: Slolchlomtlflc Volume For Thl• T"t 11 Balld on2.0% ol Full Carbon GeneraUng 
Carbon Monoxide and 18.0% of Fuel Carbon Gtnorollng Carbon DIQltldt 

Oxygen (AWES) U.42 Pcrccnl 
Tnt Note Number 2: STP lor thl1to•t Is: 1.00 AlmalphQI't 1nd 18 D1grt11 F (20 DegrtiiC) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence location: Klamath Falls, Oregon USA 
Test Run Number: Week B 

Test Period Start Dale/Time: 12102/98 12:47:00 PM 
Test Period End Date/Time: 12/09/98 11:32:00 AM 

Stove Model Tested: KF04: Earthstovo 1003.C 
Stove Type: Catalytic 

Time 
Totll TllSI Penod 167.00 Houn; 

Slova Oparallng Tlmtl (18, Flue· 
G.n T~rature()ver 100 117 Houn; 
~) 
SlOW ()per.tllnO Time Ounng 
T&SI Pe110<1 pe, Ftuo.()as 100.0% Temperatura Over 100 
Oegtees F) 

ESS Settings 
ESS Sampling Rato 1.042 UMonul& 

Sample Cycle Dura~on 15.00 Mlnules 
Sample Time Per Samplo 
Cl'de 

120 Second~ 

Fuel 
Total Fuel Used 212.2 KG \'blh Moos!Um 

Avetage FueiMO<•tuto 11.5% P&IUl<ll Coy BaitS 

Total Fuel 8umed 117.0 KGDoy 

A\111~ Bum Rala DuNng 
Sto1111 pell>Uon 1.1 KG/HQut (<loy) 

To1t Notes: 

Average Temperatures 
Fluo·Gas Tempcr.~hoto {at I fool above ftue 
tOiilt) 

Test Facility Amb<enl T etnpellltufe 

Particulate Emissions 
Emission FactOf" 

Emission Ralo 

Concenllalion 

510 CIIQIH$ F 2M o.g,-. C 

n Degreas F n Degt- c 

14.2 G/Kg 

11.1 GIHOIJr 

1131 MgiM3 

Breakdown of Particulate Sample 
Rli'I$G 27.7% 

XAO~ 2~1% 

Filler 43.4% 

Total 1o0% 

Average Flue-Gas Concentrations Tost Nolo Numbor 1: Stoichiometric Volume For Thll Tell Ia aa .. d on 2.0% of Fuel Carbon GeneraUnlf 
Carbon Monoxide ancl 11.0% of Fuol Carbon GanoraUng Cubon Dloltldt 

Oxygen (AWES I 12.51 Porconl 
Tnt Noll Number 2: STP forthl5 ltlll1: 1.00 AlmOsphort and IS Olfll'tU F(ZO Dtgrttl CJ 
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AWES-Emissions Results 
Proiect Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week A 

Test Period Start Date/Time: 11108/98 12:01:54 PM 
Test Period End DatefTime: 11115198 11:46:54 AM 

Time 
TOI.ill TG$1 PonOd 

Sto·ve Operating Timo (oo. Ftuo· 
Gas Templffillure Over 100 
[)ogt~~GI F) 
Stolltl Oporating Tlmo Dunng 
Teat PeriOd (io. Flue-Gas 
T ompenuure Over 100 
Oogrvos FJ 

ESS Settings 
ESS~IflgRate 

Sample Cycle Duraloon 
S..mple Tome Per Sample 
Cycto 

Stove MOdel Tested: KF05: Pacific Energy Super Serles-27 Non-Catalytic 
Stove Type: New TechJNon·Calalytlc 

118.00 HDolrl 

150.75 Hours 

at.7% 

1.06t wl.llnuto 

15.00 Monutes 

120 Seconds 

Average Temperatures 
Flolo-Gas Temperature (at 1 loot above tlue 
cotlarJ 

Tesl FaolotV Ambierot Trmoporalure 

Particulate Emissions 
Emission FaCIOr 

Emossion Rate 

Conccnllation 

441 Oogreos F 2~0 o.groea C 

7S Degrees F 24 Degrees C 

1.2 Gil<g 

4.3 G!Hour 
240 MgJM3 

Fuel Breakdown of Particulate Sample 
TOioll Fuel UsOd 

A>Or.IQO FUillf.lnosourv 

Total Fuut Burned 
AvclilQ!) Bum Rate Ounng 
Sto\10 Oparalion 

137.7 KG Wolto t.IC»turu 

10.414 Perconl Dry 83••• 

124.7 KGDty 

0.8 KG/Hour (d!y) 

Average Flue-Gas Concentrations 
O•)'llen (1\\IIES) 1UI Poi'CI!fll 

Test Notes: 

Rmso 

XA0-2 

Fdtcr 

Total 

41.1% 

111.11% 

lU% 

100% 

Teat Nott Numbor 1: Stolclllomolllc Volume Is Band on 11.5% ot Full! Corllon Genwatlng Catbon 
Monoxide and 11.5% af Fuel Catbon G•norallft9 Cob9n Oloxlda 

Tnt Nolo Number 2: STP for 111111111 Is: 1.00 Almo.pheraand 18 OtgrHI F (2D Degrees C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week B 

Test Period Start DatefTime: 11/22/98 12:01:55 PM 
Test Period End Daternmo: 11125/98 06:16:55 PM 

Time 
Total Test Penod 

Stove Operating Time (lo, Fluo
Gas T omporatute Over 100 
Oogroea FJ 
Sto>e Opcrallllg Tuno Ounng 
T 1K1 P811011 (ie. Flue-Gas 
Tompellll\lle CNer too 
~FI 

ESS Settings 
ESS Samplong Rate 

Salnpla Cyo:lo OuliiUOn 
S;amplq T1me Per Sample 
C}~O 

Fuel 
Total Fuel Used 

Avolilgo Fuel Mclsturv 

Tolill fuel Bumud 

Avilla~ Bum Ralo Ounng 
Stove ope;"ation 

Stove Model Tested: KFOS: Paclflc Energy Super Serles-27 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Average Temperatures 
78.50 Hours Fluo·Gas Tomperature (a11 foolabow IIIlo 

collar) 404 OIIOfliOS F 207 Degreu C 

75.5 Hours 

IU% 

1.0611 w.~nuto 

1$,00 Minutes 

120 Seconds 

70.7 KG \'Vilh Moisturo 

1.8'4 Percent 01)' Basos 

14.4 KGOI)' 

O.t KG.-1-four (d<)') 

Test Notes: 

Tosl Faolny Anlblenl Tempomture 

Particulate Emissions 
Em1o,lon Facl()l' 

EITllssloo Rale 

Concentr.lllon 

74 OegreesF 

7.2 GIKg 

1.1 Gil-lour 

300 t.l~l 

Breakdown of Particulate Sample 
Rinso 

XA0·2 

F1Uer 

8e.D% 

12.7% 

21.3% 

Total 1110% 

23 Degtllll8 C 

Average Flue-Gas Concentrations To1t Notu Number 1: Stofchfomotrlc Volume Is a .. ed on 11.5% of Fuel Carbon Gtntr.Ung Corbon 
Monoxide and 10.5% or Fuel C1rbon OentraUng Cabon Oloxfdt 

0•¥flll" (AWES) 16.7) Pcn:unt 
Ttst Note Number 2: STP for IIlio '"'Is: 1.00 Almolplltlt llld M Degrees F (20 Degrt .. C) 



u:--I! 
3 
I! 
!. 
E 
~ 
Gl 
::J 

u::: 
() 

I 
N 
Ul 

1000 

800 

600 

400 

200 

L
-l~e-Gas Te,.;p~r~t~-;e-~nd Flue-Gas .Oxy~~n Concentrations 

KF05: Pacific Energy Super Series-27 Non-Catalytic 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence location: Klamath Falls, Oregon USA 
Test Run Number: Week C 

Test Period Start Date/Time: 12108/98 12:17:01 PM 
Test Period End Date/Time: 12115!98 12:02:01 PM 

Stove Model Tested: KFOS: Pacific Energy Super Sorlos·27 Non-Catalytic 
Stove Type: New Tech/Non·catalyllc 

Time 
Total T0$1 Porto!! 111.00 Hours 

SIOve Opco;~~no Tlmo (~. Flue-
Gas Tllfnperaturo Over 100 153 HOUI5 
Degreas F) 
Stove Opera~o nmo During 
TO$\ Ponoel (oe. flult-G;Is 11 1.,. 
Temper.~ture Over 100 • 
Degrees F) 

ESS Settings 
ESS Sampflllg Rato 

Sample Cycle DuratiOn 
Satnple limo Pet S.lmple 
Cycle 

1.0ll u~.~uto 

15.00 MII\UIOO 

120 Se<:ont!• 

Average Temperatures 
Flue-Gas Tcmporarure (at t fool abOve ftue 
collar) 

Test Facototy Ambient Tempordruro 

Particulate Emissions 
Emisaion Faclof 

EmiSJIIOtl Rato 

Concen~r.~t.oo 

470 Deg~Ges F 243 Degrct5 C 

IS Degrees F 17 Degnlts c 

u GIKg 

:u GIHour 

147 1.1!!-1.13 

Fuel Breakdown of Particulate Sample 
Total Fuel Usod 

A>Ofil<!lo FU<JI ~lo<sluto 

TC!al Fuel Bumeo 
Avorago Bum Riolo Ounng 
Stove Opcrauon 

172.2 KG 1\\lh Moi$11Jre 

11.3% Pel«tnt Dly B;o:;.$ 

114.7 KGDty 

1.0 KG/Hour (dry) 

Average Flue-Gas Concentrations 
Ox~-goo (AWES) 15.71 Pan;ent 

Test Notes: 

Rlruie 

XA0-2 

Foller 

Total 

3U% 

Z$.1% 

U.f% 
--------~" ,,_,_ .. ,.. 

100% 

Test Noll Number 1: Jtokhlomeltlc Volume Is Buell on 11.5% or Fuel C.rllon ~raune C•rbon 
Monoxide •nd UJI% of f:ual CarbOn Genarallni C.llon Dioxide 

Tosl Nolo Number 2: STP 101" thl~> tostts: 1.00 Atmosphoro and ee Dtgrttt F (20 Otgflll C) 
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AWES-Emissions Results 

Time 
TOlat Tost Ponoa 

Project Name: ERG/EPA 

Residence Location: Klamath Falls. Oregon USA 
Test Run Number: Week A 

Test Period Start Dateffime: 11/10/98 12:17:00 PM 
Test Period End Date/Time: 11117/98 12:02:00 PM 

Stove Model Tested: KF06: Waterford 104.MKII 
Stove Type: New TechJNon-Calalylic 

118.00 Hours 

Slo\18 Operilllng Torno (to. FtuO· 
Gas Temperature Over 100 111 
Degrees F) 

Hours 

SIOIIU Opqralong nrrut Duong 
TestPanOd (iO. Flue-Gas 
Tllllljlel1llunl O.Cr 100 
~IF) 

ESS Settings 
ess Sampllno Rate 

Sample Cydu OuraUon 
Sanlple Tune Per Sampta 
Cyde 

Fuel 
Toi<Ot FUBt Used 

Avarage Fuel Moisture 

Tolat Fuol Burned 
AvuroiQ!l &um Rate Dunng 
SIOVO Opotalion 

100.0% 

1 .14 5 liMinulo 

1UO Mono.olos 

120 SLocond~ 

121.0 KG With Moo &turn 

1 1.7% Percent Dry !lints 

112.8 KGOoy 

0.7 KG/Hour (dry) 

Test Notes: 

Average Temperatures 
Flue-Gal Tomperaluro (all loot above flue 
cellar) 

Tosl FaClloty Ambiontlemperature 

Particulate Emissions 
Emissoon Factor 

EmtSIIOR R.llo 

Coocentratoon 

431 041QrOO& F 222 Ovgreu C 

77 DogrvosF 2s Oegr-c 

1.0 G/Kg 

4.0 G/Hour 
2tS MQIM3 

Breakdown of Particulate Sample 
Rinse 

XAD-2 

Fdler 

Total 

47.1% 

18.3% 

34.7% 

100% 

Average Flue-Gas Concentrations lett Nol9 Numbor 1: Slolchlomtttlc Volume Is Basod on 11.6% of Fuel Carbon G.nttiiiiiiJ Cari>on 
Monoafdl ancl81.5% of Fuel Carbon Gtnar1llng Caban Dlo•lde 

O•youn (AWES) 11.00 Percent 
Tasl NOll Number 2: STP lor liolslnlll: 1.00 Atmosphlll and II Degrus F (20 DIQittl Cl 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Rcsldonce Locatlon: Klamath Falls, Oregon USA 
Test Run Number: Week A 

Test Period Start Date/Time: 11/08198 12:01:54 PM 
Test Period End Datemme: 11/16198 02:32:01 PM 

Time 
Tolal T~ll PoOO<l 

Sto119 Clporabng T '""' (ie, Flu&· 
Gu T ompcrature 01/er 100 
Degroet$F) 
Stove Opurahna Ttmo During 
Test Ponod (io, Flue-Gas 
Temperalure Over 100 
OegroasF) 

ESS Settings 
ESS Sampling Rate 

Sample Cycta Duration 
Samplo Ti111o Per Samplo 
Cycle 

Stove Model Tested: KF07: Earthatove 1400HT Non-catalytic 
Stove Type: New Tech/Non-Catalytic 

IIUS Hourr. 

1117.75 Hourr. 

11.7% 

1.108 Ll,.bnula 

15.00 Minutes 

120 SoCOtldS 

Average Temperatures 
FI~·Ga~ Tempmaturo (at 1 fool aboolfl nue 
C01111r) 

Tost Facobly Ambient Temperatura 

Particulate Emissions 
Enusslon Factor 

Enusslon Rate 

Concontraoion 

424 Oegrve1 F 21 I De{Jreft C 

75 Degrees F 24 Degrooa C 

8.11 G't<g 

a.s GIHour 
418 Mg/Ml 

Fuel Breakdown of Particulate Sample 
Tol.lt Fu~l Used 

Avorago Fuel Molsluru 

Tolal Fu4M Dumod 

A~ Bum RaiC DuttnQ 
SIOI/o Opetabon 

158.5 KG Wolh Motsturo 

12.1% Percent Dry Basts 

UO.B KGOry 

0.8 KG"Hour (dry) 

Average Flue-Gas Concentrations 
O"YY))ff (AWES) 111.12 Percent 

Test Notes: 

Rtnsa 

XAD-2 

F-ter 

Total 

42.7% 

11.8% 

U.6% 

100'14 

lost Note Number 1: Stolchlomotrlc Volume It Based on 11.1% of Full Carbon Gentrlllng Carbon 
Mono&lde and 81.5% of Fuel Carbon Genenolln{l C1bon Dlolllde 

Ttsl Noll Numbor 2: STP for this testis: 1.00 AtmOSpherl and q DIQrHs F (20 D .. rHI CJ 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week B 

Test Period Start Dale/Time: 11/22/98 12:01:54 PM 
Test Period End Oate/Tlme: 11/29/98 11:46:54 AM 

Time 
Tol<ll Till Penod 

Stow Opot•bnO T11na (ie. Flue
Gas TC!I1\IlCI"illullt 0.-er 100 
Oegteos F) 
SIOVO Opefalltlg Torno Ounno 
Test Pfii10d (io. Flue-Gas 
Tomparaturo o.er 100 
OGOI\lOS F) 

ESS Settings 
ess Samptong Rate 

Sample Cycle Duration 
Samplo Torno Per Sample 
Cyc.~o 

Fuel 
Tolill Fuel Used 

Av!lfllge FuQI MOisluro 

Total Fuelllumed 

Avera'g Bum Rato Ounng 
Stovo pemtion 

Stove Model Tested: KF07: Earthstove 1400HT Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

tea.oo Hvur. 

1&0.25 Hoors 

U.4% 

1.108 UMinute 

15.00 Monutes 

120 Seconds 

U3.7 KG ....,,h Moosturo 

11.1% Percent Dry Basos 

118.7 KGOry 

0.7 KG/Hour (dry) 

Test Notes: 

Average Temperatures 
Fiuo·Gas Teonprw.Jture (all foot above ftuo 
collar) 

To$1 Faohly Amblent TernperallJra 

Particulate Emissions 
Eminoon Factor 

EmiS$10fl Rat& 

Concenlrd~0<1 

467 Oog<BQI F 2H Dogrttl C 

711 Degrees F 21 Degrees C 

7.11 G/Kg 

iU G/Hour 

324 Mg!?.C3 

Breakdown of Particulate Sample 
Rmse 

XAD·2 

F~ter 

44.11% 

22.5'4 

3U% 
. ~ -~-------... - .......... =•··'"-- .. ~-

Total 100% 

Average Flue-Gas Concentrations TISI Note Number 1: Slokhlomoldc Volume II Baaed on 11.$% of Fuel Carbon Genanollng CariiOn 
Monodde 1nd 18.J% of Fuel Cartlon G•n•raUng CabCfl Dioxide 

O>.~en (AWES) 11.13 Pcrcont 
T"l Note Number 2: STP for lhlllastls: 1.011 Atmosphontlllld .. Da;raes F (20 Degr111 C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Woek C 

Test Period Start Dalefflme: 12/06/98 12:01:54 PM 
Test Period End Datemme: 12/13/98 11:47:28 AM 

Stove Medel Tested: KF07: Earthstove 1400HT Non-catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
Total Test Poriod 168.00 HaulS 

Slove Opetulmg Timt (le, Flue· 
Gn Tem!n"'lure O',ror 100 115.75 Houffo 
Degrees ) 
Slove Opera~Timo OuMg 
T esl PeriOd (~&, hie-Gas 11.7~ T empor.~hlte Over 100 
Degree$ F) 

ESS Settings 
ESS Sampling Ra~ 1.1011 LJMinuto 

Sample Cyde Dura bon 15.00 Mmutuo 
S.ample Tome PM Samplo 
C~de 

1ZO SocOil~ 

Average Temperatures 
Fluo·Gas Temperature (ill I loot above flue 
collar) 

l eat FaCility Ambient Tomperalurs 

Particulate Emissions 
Emission FaciOr 

Emtuoon Rate 

Conccnltiloon 

414 D119rees F 251 Degroea C 

7 4 Dll911lG5 F U Degtt~et C 

u Gll<g 

U Gn-lour 

04 M!rMJ 

Fuel Breakdown of Particulate Sample 
Total Fuel Used 225.4 I<G Wolh Moisture 

Avorag& Fuol Mooaturo 15.8'4 Porcunt Dry Baals 

Total Fuel Bumod 114.7 I<GOry 

Av~!Uie Ouoog 
Stow tion 1.2 KGIHour (dry) 

Average Flue-Gas Concentrations 
O•ygen (AWES) 15.14 Peo::1101 

Tost Notos; 

Ron so 

XA0-2 

Foil or 

Total 

4t.O'A 

14.1% 

31.4% 

100% 

Tut Nota Numbor 1: Slolchlometrlc Volume 11 B11td on 11.w. of Flit I Clrbon Generaung Carbon 
Monoxide and 88.$% of Futl Carbon Gtnarallng C1bon Dioxide 

Tost Note Number 2: STP lor lhls leSt Is: 1.00 Atrnosphara and 18 D•ar- F (20 D•greu C) 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residence location: Klamath Falls, Oregon USA 
Te&t Run Number: Week A 

Test Period Start Datemme: 11/08/9812:01:54 PM 
Test Period End Datemme: 11115198 11:46:54 AM 

Time 
Tol<ll Te.l Pe/10<1 

SlOW Opetaung TiiNI (te. flue· 
Gas l~tiKe 0\lefiOO Degrees ., 
Slovo Clpor.J~ Time Ounno 
Te.l Period (ie, lue-Gas 
r:ralll«< over 100 o oesF) 

ESS Settings 
ESS Sampling Rato 

Sample Cycle OUJiiiiOn 
5amplt Tune Per Sample 
Cydo 

Stove Model Tested: KF08: Country T·Top Non-catalytic 
Stove Type: New Tech/Non·Cataly1fc 

Average Temperatures 
111.00 Hours fluo-G;as Tempomturu (.al 1 fool ab<l\11 flue 

COUilr) 

111 Hours Tmu l'acrioly Amllienl Tomper.lluro 

100.0% 

Particulate Emissions 
1.051 l./l.llnutl! Eml$soon Factor 

11.00 Monutcs EmossoonRalo 

1%0 Soconds ConccntrniiOn 

314 OegrtttP 

n DeQreesF 

••• GIKg 

••• Gltiour 
315 ~G 

Fuel Breakdown of Particulate Sample 
Tolal Fuel U&cd 238.4 KG Woth Moisture RlnM~ 5S.I'Y. 

AW~rage Fuul Moostura 26,1% Purccnl Dry Ba$o5 XAD·2 17.0% 

T olal Fuul Bumed UI.D KGOI)' Frller 2U'4 

Avor.~~m R;ue Dunno 
" ·------__,___"""'w''"" 

SI0\10 lion u t<GJHour (dfy) Total 100'4 

Test Notes: 

11S Oogre.C 

21 DegraesC 

Average Flue Gas Concentratl·ons Test Nolo Humber 1: Slokhlomttlfc Volume Ia Basod on 11.5'4 of Fuel Ctrllon Generallng Carbon 
• Monoxide and 88.5•k of Fual Carbon Gantrallng Cabon Dioxide 

o-ygon (AWES) 11.4 T Percent 

Tasl Nolo Numbtr 2: STP tor this tostls: 1.00 Atmosphtre and 18 Degreoa F (20 011(11111 C) 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week B 

Test Period Start Date/Time: 11122198 12:01 :53 PM 
Test Period End Date/Time: 11/30/98 06:06:43 PM 

Time 
Tolal TIll Pcnod 

Stove Oporating Time (io. Fluo
Ga• TemperaiUro 01111r 100 
Oegtee$F) 
Stol!ll OOc:ra~~na Time Ovnng 
TG$1 Pllftod (ie.l'lue-Gas 
Tompe~alufe Over 100 
OegtMsF) 

ESS Settings 
ess Sampling Ralo 

Sall1j)le C)t:lo Our.lbllll 
Solnlj)le Tome Per Solmpl<~ 
C)'(le 

Stove Model Tested: KFOB: Country T·Top Non.Catalytlc 
Stove Type: New Tech/Non·Catalytlc 

172.75 Hours 

1&8.75 Hours 

... 3% 

1.058 UMonule 

1$.00 1.t10utes 

120 Se<:oodt 

Average Temperatures 
Fluo·Gas Tompetalure (at I loot above Gue 
collar) 

Test Facillty Ambient Tompomture 

Particulate Emissions 
Em.aooo Fador 

EmUIOR Raltl 

tAncontr.lllon 

421 Degtets P 220 Degtets c 

71 Dogmo1F 24 OogrooJC 

U.l ~ 
13.6 GiHout 

421 t.IGfl.ll 

Fuel Breakdown of Particulate Sample 
TOial Fuel U5C!d 

AlltlliQI Fuel Molslultl 

TOlal Fuel Burned 
Avtra~ Bum RaJa During 
Stavo Operation 

237.1 KG \'Vllh r.b.turo 

25.4% Peu:enl Dry B.ls.s 

1811.0 KG Dry 

1.1 KGIHour{doy) 

Average Flue-Gas Concentrations 
Oxygon (AWES) 17.48 Percent 

Test Notes: 

Rinso 

lCAD·2 

Fill or 

Total 

21.1% 

4.3% 

51.1% 

100% 

Tnl Note Number 1: Stoichiometric Volume Is Based on 11.5% ol Fuel c.tbon G-aung Carbon 
Mono•ldt and 88,5% of Fuel C1rbon Generating Cabon Dlolddt 

Tnt Nota Numb•r 2: STP for thla lt5t I$: UO Atmosphere and 88 Dtgren p (20 Dtgr .. l C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Klamath Falls, Oregon USA 
Test Run Number: Week C 

Test Period Start Date/Time: 12/05198 07:24:15 PM 
Test Period End Date/Time: 12/13/9811:55:09AM 

Time 
Total Teat Penexl 

Stove OperaMg Tlmo (18. Flue
Gas Te111perature Ovor 100 
OegreQtF) 
Stove C~>eraUnQ Tome Ounng 
Test Pertexl fte. Flue-Gas 
TemperaiWe Owr 100 
OegroosF) 

ESS Settings 
ess Sarnpt.ng Rolto 

Sample Cyda OutaUon 
Sample T~rne Per Sample 
C)t:lc 

Stove Model Tested: KFOB: Country T-Top Non-Catalytic 
Stove Type: New Tech/Non-catalylic 

171.00 Houra 

170.5 Hours 

lt.7% 

1.058 UMonulo 

15.00 Monutos 

120 SacomlS 

Average Temperatures 
Flua·Ga$ Tempemturo (at 1 loot above ftoo 
tQI!at) 

Test Faclllly Amtolenl Tomperaturo 

Particulate Emissions 
EmiUlon Factor 

Emlulon Rate 

CoocenttaUon 

«• Oegr1101 F m OctQran c 

74 OegroesF 24 0Ggllles c 

1.2 G/Kg 

e.3 G/Hour 

ZIU Mg/1.13 

Fuel Breakdown of Particulate Sample 
Total Fuel U$cd 251.1 KG Wilh MoisMo 

Avorage fuel Mo•iluro 25.7% Po~ont Dry llatll 

Total Fuet &mecl 205.0 KGOI'f 

Avuta~um Rate Ounng 
Stove ration 1.2 KG/Hour (dry) 

Average Flue-Gas Concentrations 
Cb:Y~JOO(AWES) 11.08 Percent 

Test Notes: 

Rin$8 

X.A0·2 

fill or 

Total 

57.1~ 

17.8% 

l4,.)'11o 

100~ 

T"l Noto Numbor 1: Stoichiometric Volumols Bntd on 11.6% of Fuel Clrbon Gonot11lng Carbon 
Monoalde and 11.5% of Fuel Carbon GentreUng Cabon Dioxide 

Toll Nale Numbtlr 2: STP tor lhls lulls: 1.00 Almoaphernnd" Degreu P (20 O.grtoa C) 
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AWES-Emissions Results 
ProJect Nama: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week A 

Test Period Start Date/Time: 01111199 08:42:00 AM 
Test Period End DatefTime: 01/19199 12:17:58 PM 

Time 
Tolal Test PllllOd 

SliM! Opetakng Time 110. Flu&
Ga• Ttll1lPilraluro Over 100 
DegraetF) 
Stove Opom-no Time During 
Test Pallod (le, FIOII·GaS 
Temperalulo Over 100 
DegrllusF) 

ESS Settings 
ESS Sampling R.a\8 

Samplo Cydo Duration 
Sample Tlmo Por Sample 
Cydo 

Fuel 
Total Fuol U6cd 

Avorago Fuol Moature 

T Olal Fuel Bumed 

A~~Wa~ Ra\8 Duong 
SloW rnon 

Stove Model Tested: PD1: HES Trailblazer 2000-C 
Stove Type: Catalytic 

Average Temperatures 
171.25 Hclull' FkH>·Gas Temperature (at I fool above ft<~<~ 

collar) 413 Degtett F 212 ~ C 

171.25 Hours 

100.0% 

1.051 l!Mnuto 

15.00 Minulo5 

120 Seconds 

200.2 KG W•U• Moisture 

24.0% Percent Dry Basis 

208.1 KG Dry 

1.2 KG/Hour (dry) 

Test Notes: 

Test Facility Ambionl TemperaMo 

Particulate Emissions 
Emi1ilon Fador 

Eminion Ralo 

Concentration 

10 DegreG$F 

1S.O Gll<g 

18.4 G/Hour 

108 MgiM3 

Breakdown of Particulate Sample 
Rlnso 

XA0·2 

F~lor 

:SU% 

11.1% 

47.5% 
-¥~--A'-~~--~-'- ·----~--. '"'-'"''" __ _ 

Total 1110% 

27 Degr-C 

Average Flue-Gas Concentrations Test Nota Number 1: Stolehlomalllc Voluma For This Test 11 Band on 2.0'11. of flltl C•rbon Generating 
C•rbon Monoxldo 1nd el.b% of Fuel Carbon Genera Una Carbon Dioxide 

Oxr91111 (AWES I u.ee Percen1 
Tnt Nota Number Z: STP for this tall Is: 1.00 Almospher•and II Deer .. • F (ZO Degrea Cl 
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AWES-Emissions Results 
Protect Name: ERG/EPA 

Residence Location: Portland. Oregon USA 
Test Run Number: Week B 

Test Period Start Date/Time: 01119199 01:32:01 PM 
Test Period End Date/Time: 01126/99 01:32:57 PM. 

Time 
Tolal To$1 PonCXI 

SlOw Ope(aMg Time (it, 
Flue-G.la T empo~;~IUro Olitlt' 
IOOOegreesF) 

Slow Opetabng Time Ounng 
T 8$1 Penod (to, l'fue-Gas 
Tompct;~IUro 0vor 100 
~F) 

ESS Settings 
ESS 5.1tnp~ng Rate 

Sample Cycle Duration 
Sample Time Por Samplo 
Cycle 

Stove Model Tested: P01: HES Trailblazer 2000-C 
Stove Type: Catalytic 

111.25 Houn; 

168.25 Houn; 

100.0% 

1.058 LJM.nutu 

15.00 M111utus 

120 Soconds 

Average Temperatures 
Flue-Gas Tomporo~l\lru (all loot abow nue 
collar) 

TQ51 FaCility Amblonl TctmperaiUnl 

Particulate Emissions 
Emossion Fador 

Emission Rato 

Conccntr.>~on 

44) Oogreea F 22t Oegreos C 

71 Oogroot F 22 Degrees C 

12.1 GIKg 

11.0 GIHour 

BOl MgtM3 

Fuel Breakdown of Particulate Sample 
Total Fuel U5ed 

AvCI'ilge FUOI Mo.slute 

Total Fuel Burned 
Avor;~go Bum Rata Dunng 
Stow Operntton 

1S2.. KG W.UI Motstum 

Zt .ov. Pon:enl Orv eas;s 

201.0 KQOry 

1.2 KGIHC>ut (dty) 

Average Flue-Gas Concentrations 
Ooygon (AWES) 14.44 P'rcenl 

Test Notes: 

Rm$11 

XA0-2 

filler 

Total 

32.1% 

22.1% 

44.1% 

100% 

Tnt Holt Numb•r 1: Stolchlomelrtc Volume For Tills Ttl tis Ba•n 0112,0'11 of Fuel C:•rbOII Generadng 
Carbon Monoxide and fl .0% of Fuel C1rb011 Gen.n~ll1111 C.rbon OIOJIIdll 

Tnt Note Number 2: STP lorthla tostla: 1.00 Atmolphtte ~d It Oqre .. ' (20 Oqrllts Cl 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Portland. Oregon USA 
Test Run Number: Week C 

Test Period Start Oatomme: 01/26/99 02:47:01 PM 
Test Period End Oatemme: 02102199 02:32:57 PM 

Time 
Total T OSI P11rlod 

StiWO Opor.~Ung Tome (le, Flue-
Gas T~luru o- 100 
08QIMS I 
SIOVt 0po11111n11 Tuna ounno 
T0$1 Pvriad (ie. Flue-Gal 
Tempota1u111 Ovef 100 
DlilfH$F) 

ESS Settings 
ESS Samptong Rato 

Sample Cytte Dun.~tlon 
Sornpla Time Pur Silmpio 
Cycle 

Fuel 
Total Fuel Uud 

Avtlf&Qt Fuol Moo~ture 

Total Fuet llulnod 
A vela~ Bum Rilto Ounng 
Stove pora~on 

Stove Model Tested: P01: HES Trailblazer 2000-C 
Stove Type: Catalytic 

118.00 Hours 

161 HOU!li 

100.0% 

1.058 lJMonute 

15.00 Minutos 

120 Seconds 

Average Temperatures 
fluo-Gas Temperatura (at 1 fool abovo nuo 
collar) 

Tost Faaloty Ambient T omperature 

Particulate Emissions 
EmlsG•on Factor 

Emlssoon Rate 

Conccntrabon 

467 Dog- F 131 Degreeti C 

72 Deg11101 F 22 Degrvos C 

13.1 GII<O 
1e.a GIHour 

1113 Mg/M3 

Breakdown of Particulate Sample 
258.t KG ~· ... ~ MOl$1UIIl 

;z;;t.l% Po"o"' Oty a.. ... 
210.t KG Dry 

1.1 K~rlour(<lty) 

Test Notos: 

Rinse 

XAD-2 

Fdter 

Total 

!iU% 

11.1% 

2t.7% 

100% 

Average Flue-Gas Concentrations Tost Not• Number 1: Stoichiometric VOiumo Fot Tht1 Testis Based on Z.O% of Fuel Cerbon OoneraUng 
Carbon Monoxide lnd 18.0% of Fuel CarbOn GoneraUniJ Carb011 Dlo&ldl 

O•ygon (AWES) 1l.to Porcont 
Tttt Nlllt Number 2: STP 100' this watiJ: UCI Almotphllfll and 18 D1gr- F (:tO DIQI'MI C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week A 

Test Period Start Dateffime: 01/13/99 02:02:45 PM 
Test Period End Dale/Time: 01/20/99 01:47:50 PM 

Stove Model Tested: P02: Lopl Answer Series 
Stove Type: New TechlNon-Catalytic 

Time 
T alai T Mt Period 1U.OO Houn; 

Slolta Operating Time (le. Flue-
Gas T:'llFture Over 100 tZ.25 Hourt. 
Oogroo• I 
SI0\11 Operating Time Oul1ng 
Test Period (18, Aue-Gas 54.11% Temperature Over 100 
OogtoesF) 

ESS Settings 
e.ss Samphng Rata 1.134 U!.IOIUIO 

Sampto Cycle Oura~on 15.00 I.!OIUIOf 
Sample Timo Por Sample 
Cydo 120 SccoMs 

Fuel 
Tot1l Fuel Used 117.11 KG WoUo Mol5ture 

Avutago Fuel Moisture 101.2'1. Pcrwnt Doy eusls 

Total Fuel Burned 58.5 KG Dry 
Ave~ Bum Rals Ou~ng 
Slova peration o.e KG!Hour (dl';') 

Test Notes: 

Average Temperatures 
Flue-Gas T ompotature (al1 loot above nue 
cOllar} 311 OogroctF 

T0$t Faeil.ty Ambient Tompotlltute 71 Degrees F 

Particulate Emissions 
EmosSJon F ~ctor , .... Gll<g 

EmosSJon Ralo 12.3 G/Hour 

Concontr.u.on 553 Mg/M3 

Breakdown of Particulate Sample 
Rmse 43.8% 

XAD·2 1U'It 

Finer 31.7% 
-N--¥ -~·~··--··~•··~• •' • > 0> • >" ~ 0' 0 '··'<'~"~~-·-""''"""'"¥ .... 

Total 100% 

US DogreotC 

Z4 DeQIMIC 

Average Flue-Gas Concentrations Test Note Number 1: Slolclllomtttlc Volu111111 aa .. d on1U% of full carbon Generallng Cll'bon 
Monodde 1nd 41.5% of Full Carbon Generallng C.llon Dlo11ld1 

Oxygen (AWES) 11.13 Percent 
THI Note Number 2: STP for ltllt liS tis: 1.00 AlmOipfMre and .. DlgrHS f (20 Degr .. a C) 
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AWES-Emissions Results 
Protect Name: ERG/EPA 

Residence Location: Portland. Oregon USA 
Test Run Number: Week B 

Test Period Start DatefTime: 01/20/99 02:48:21 PM 
Te6t Period End Date/Time: 01/27/99 02:32:52 PM 

Stove Model Tested: P02: Lopl Answer Series 
Stove Type: New Tech/Non-catalytic 

Time 
Tolal Tont Penod 160.75 HOUt$ 

St<IW Opetakng Time (18. Ftuo· 
Gas Te~rawre Ovor 100 114. 7S Hours 
Degrees ) 
Stow Operating Time Ouriog 
Test POIIDd (1e. Flue-Gas .... % TomperalUreOvar 100 
OeQ(easF) 

ESS Settings 
ess Samp110g Rata 1.124 l..ll.lonulo 

Sample Cydu Duraboo 18.00 Minutes 
Sample Time Por Sarnplu 
Cycle 120 S<ltonc!s 

Fuel 
Total Fuot usea 1DU KG Willi l..lol~ture 

A......,ge Fuol tiOiSiuiO 1U% Pcn:ent Oly IJ;I.Jes 

Total fuQI 6umod 17.2 KG Dry 
Avera~ Bum Ralo Dunng 
SIOYO peratioo 0.1 KG/Hour (c!ry) 

Test Notes: 

Average Temperatures 
FIU~5 Tompclr.IILII'O (al 1 fOOl abOve flue 
coll.lr) 

Test Facobty Amblont Temporalunl 

Particulate Emissions 
Emos5Klfl Factot 

EmisSion RaUl 

Concenlr.IUon 

Jlt OQgtues F 170 Degrees C 

70 Degroa F 21 Oegreo$ C 

17.5 Gl)(g 

13.3 G/HQU( 

114 Mg/MJ 

Breakdown of Particulate Sample 
Rinso 

XA0·2 

Filter 

Total 

32.4% 

27.7% 

3U% 

100% 

Average Flue-Gas Concentrations T ul Nota Number 1: Stolchtometrtc: Volume 11 Ba"d on t 1.5% ol l'utl carllon GenefaUng Carll on 
Monoaldt and 81.5% ol Fuel Carllon Gtntfllllng Caban Dlodda 

O•ygoo (A VIES) 16.50 Peccant 
Test Note Number Z: STP for this ttalla: 1.00 Almospht,. ancltl Degr••• I' (20 Degr"t Cl 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence location: Portland. Oregon USA 
Test Run Number: Week C 

Test Period Start Date/Time: 01/27/99 03:47:00 PM 
• Test Period End DatefTime: 02103/99 03:32:51 PM 

Stove Model Tested: P02: Lopl Answer Series 
Stove Type: New Tech/Non·Catalylic 

Time 
Tolill ToSI PIKiod 

Stovo OpetaUng Time (10, FIUO· 
Gat T umporaturo Ov&l 100 
OegtuutF) 
SIOvO Oper.tllng none OuMg 
T M.t PeliO<I (le, l'luO·Ga5 
T8fllpellllure a- 100 
OegruutF) 

ESS Settings 
ESS Sampling Rate 

~ Cydo Dum~oo 
~ Ton10 Pill Sample 
Cydo 

Fuel 
T 01.11 fU(!I Used 

A>1lr.ogo F uut l.lotsturo 

T 01011 Fuel Bumecl 

Avora~um Rate DUMQ 
Stovo flltlon 

161.00 Hour~ 

10e.s Hours 

85.2% 

1.124 IJI,Mulo 

15.00 l.l.nulcs 

120 Secoods 

IU KG WtUt Mooslure 

zu~~ Pen;.,nl Ooy BaOIIS 

78.1 KG Dry 

0.7 KG/Hour (dry) 

Test Notes: 

Average Temperatures 
FIL>Il·Gas Temperature (at 1 fool above nue 
collar) 

To5l Facdoty Ambiunl Tempor.aturo 

Particulate Emissions 
Eml$f>IOO Factor 

EmiiSlQn Rate 

Coocuntrabon 

324 Degr- F 162 0egteet C 

71 Oogtll81 F 22 OegfOOI C 

u.3 ru<o 
10.3 GIHour 

517 t.I~'Ml 

Breakdown of Particulate Sample 
Rutw 

AAD·Z 

Folter 

Total 

47.1% 

11.1% 

3U% 

100% 

Average Flue-Gas Concentrations Test Nota Number 1: Stoichiometric Volume Is Butd on 11.5% of Flltl Carbon Glnetl\lno C:arllon 
Monoxide and 11.5,., of Fut1 Carbon Gonaratln~ Cabon Dloxldl 

O•)'ll(ln (AWES) 17.00 Percent 
Tosl Nola Numbor 2: STPfor this ttstls: 1.00 Aunosphera and II Otgr .. s F(20 OIQIIII C) 
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AWES-Emissions Results 
Pro!ect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Woek A 

Test Period Start Daternme: 01/12199 09:17:01 AM 
Test Period End Daternme: 01119/99 09:48:01 AM 

Time 
T olal Tell PcnOd 
Stove Opmallllg Time {lo. Flue· 
Gas Tamperaturo Over 100 
Degrees F) 
Stolle Operating Time Ounng 
T115t Period (le. Flue-Gas 
Tompe~atunl ()Ill)( 100 
08Qillt$ F) 

ESS Settings 
ESS Sampling Rato 

Sample C)'Cie OuraiiOO 
Sample T III1G Per Saor4Jje 
Cyde 

Fuel 
Total Fuel U•Cd 

Avenoga Fuol MolaiUre 

Total Fuol Burned 

Avera~m Ral8 Ounng 
Stove rallOn 

Stove Model Tested: P03: Lopl 380·96 Non-<:atalytlc 
Stove Type: New Tec;h/Non-Catalytic; 

111.75 HD~n 

34 Hou" 

l0.1% 

1.1168 1./Monulo 

1S.OQ IM1ufll.s 

120 Seconds 

Average Temperatures 
f'lua·G.u Tompctmlure (at 1 loot above llue 
coU<Jr) 

Test Facility Amboont Temperature 

Particulate Emissions 
Emls&ian Factor 

Emis5ion Rato 

Ccmcenlr.lbon 

3M OegtMS F 110 Otlgnloa C 

10 Degree• F 21 Oegi80I c 

1.11 GII<Q 

4.7 G/Hout 

112 Mg/Ml 

Breakdown of Particulate Sample 
lU I(G Yllllo Moi51\Jill 

111.3% Percent Dry Basis 

27.5 KG Dry 

0.1 KG'H011r (aryl 

Test Notes: 

Rmso 

XA0-2 

F~tor 

Total 

17.1'4 

11.1% 

-1.0% 

10G'14 

Average Flue-Gas Concentrations Toll Holt Numbor 1: Stoichiometric Volume Is &.ltd on 11.5% of Full Carbcxl Gentrallng c.rtJon 
Mono•lde and 11.1'14 of Futl Carbon Gtna111l1Ag Caban DIOJtlde 

Oxygen (AWES) 17.115 Pertent 
Teal Holt Number 2: STP for lhl!ll .. lls: 1.00 Atmosphlte and II Dagrees f (ZO Degrees C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week B 

Test Period Start Dateffime: 01/19199 11:17:10 AM 
Test Period End Dateffime: 01/26/99 11:48:00 AM 

Time 
Tolal Tell Penod 

Sto•o Oporatooo Time [lo. Flue· 
Gas Temperaluro Over 100 
Degre~~• F) 
Stove OporaUng Tome Dunng 
Tasl Period (ie. Flue-Go~$ 
Tlltni)G131ura Over 100 
Degrees FJ 

ess Settings 
ESS Sampl.ng RaiO 

Sample cyg. Durabon 
Sample Timo Per Sample 
Cyde 

Fuel 
Total Fuel Usll<l 

Awrage Fuol Moisture 

Total Fuelllumed 

Avera~m Rate Dunng 
Stove r.I!Kln 

Stove Model Tesled: POJ: Lopl380·96 Non.Catalytlc 
Stove Type; New Tech/Non-Catalytic 

118.75 H®rto 

51.25 Hourto 

31.1% 

1.1161 Lll.lonuoo 

15.011 Mlf\UICS 

120 Soconds 

Average Temperatures 
Flue-Gas T ompe~;~tuta (al I 1001 above ftue 
col1ar) 

Te•l Faetloly Ambleno Tomporaoure 

Particulate Emissions 
EmisSion Fatw 

Ernis$1011 Ralo 

Coocemrauon 

310 DtiJII)GS F 111 o.;tees C 

74 Ouorees F 24 Dogreu C 

7.1 Gn<o 
7.4 QoiHour 

215 Mg!M3 

Breakdown of Particulate Sample 
72.8 KG Wolll MOisturo 

11.3% Porcunc Dry Ba~• 

61.5 KG Dry 

1.0 KG/Hour (dry) 

Test Notes: 

Rmse 

XAD·2 

Foller 

Total 

74.2% 

13.4% 

12.4% 

100% 

Average Flue-Gas Concentrations Till Nolo Numb1r 1: StolchioiMiflc Volume Ia hl.cl on 1U% of Fuel Cartlon Q_,.ung Cartlon 
Monolldt and 11.5% ol Futl Carbon Gtntrallng Cabon DloKidt 

Oxygon (AWES) 17.81 Percent 
Tnt Note Number 2: STP for thllte&t 1&: 1.00 Atmotphare and ae Dagrtoa F (20 Otgreos C) 
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AWES-Emissions Results 
Proiect Name: ERG/EPA 

Residence location: Portland, Oregon USA 
Test Run Number: Week C 

Test Period Start Date/Time: 01/26/99 12:32:01 PM 
Test Period End Date/Time: 02/02199 12:17:56 PM 

Time 
Tol;ll Te51 PenDd 

Stow Opemling Toma (ie, Flue
Gat T emperalure Over 100 
Degroes F) 
Stove Operating T11no During 
T 011 Peftod (le.l'luo-a-s 
Tompetaturu ON 100 
OBQ11141t F) 

ESS Settings 
ESS S;ampling R.lto 

Simplo Crcle Dur-<111011 
5ampto Tlmo Per Sample 
Cycto 

Fuel 
Total Fuel Used 

A>Wi!QO Fuel Moo"uto 

T ol.ill Ft~el Burned 

AVOili~ Bum RaiO Ounng 
Stove ration 

Stove Model Tested: POl: Lopl380-96 Non-catalytic 
Stove Type: New Tech/Non-Catalytic 

161.00 Hours 

08.75 Houlli 

40.8')1. 

1.068 u~•nuto 

1 S.OO l.lonulo$ 

120 seconds 

85.4 KG WoUI Molsturo 

23.3Vo Percont Dry Ba51s 

IU KG Dry 

1.0 KG/Hour (dry) 

Test Notes: 

Average Temperatures 
Flua-G.n Tempe111tuoo (all lootllbo\10 flue 
collar) 

To$1 FaCility Ambient Temperature 

Particulate Emissions 

~·7 
7<1 

09gt11411 F 111 Oegrea c 

09Q~Vet F 2l Ollgn!IJS C 

Emit"on Factor 
Erni$$1011 Rata 

Coocontra~on 

5.1 GIKQ 

5.1 0/Hour 

111 Mglt.l3 

Breakdown of Particulate Sample 
Rln~o n.r.~o 

XA0·2 2U% 

F~l« 1.2% 
<.----~,--~·"h '-,-- ..... --~.., ... --,~-------------

Total too% 

Average Flue-Gas Concentrations Teat Nota Number 1: Stol,hlometrlc Volume Ia a .. ed on 11.5% of Fuel Carbon Gene1111Jng Carbon 
Monoxldo and el.5% of Fuel C1rbon Ganerallng Cabon Dioxide 

O.~gen (AWES) 11.11 Percent 
Ttl I Nole Numbu 2: STP for lhls lulls: 1.00 Almolplltro and 61 DetJr••• F (20 DeQrees C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week A 

Test Period Start Datemme: 01/13/99 11:02:01 AM 
Test Period End Datemme: 01/20199 11 :02:58 AM 

Time 
Total Test Period 

Stove Operaling Tlmo (le, Flue
Gas Tompcraluro Ovor 100 
Degrees F) 
Slova Operating Time During 
lost Period (ie, flue·Ga• 
TamperaiUro 0110r 100 
Degrees F) 

ESS Settings 
ess Sampling Rata 

Sample Cyclo DuratiOn 
Sample Torno Por Samplo 
Cycla 

Stove Model Tested: P04: Lopl Flushbay-96 Catalytic 
Stove Type: Catalytic 

1 18.25 Hours 

115.25 Hours 

56.6% 

1.145 UMonulo 

15.00 Minutes 

120 Seconds 

Average Temperatures 
Flue-Gas Temperature (at 1 fool abOve nuo 
collar) 

Test Fadloty Anlblonl Tomperdlure 

Particulate Emissions 
Emission Factor 

Emission Rate 

Concentration 

285 Degrees F 141 Oograet C 

77 Deg1118S F 26 DegroesC 

5.4 Gll<g 

4.0 GIHour 

2011 Mg/M3 

Fuel Breakdown of Particulate Sample 
Total Fuel U~ed 

Average Fuel Moiilure 

Total Fuel Bumoo 
Average Bum Rate During 
Stove Operation 

13.& KG With Moisture 

18.3% Percent Dry Basis 

70.7 KGDry 

0.7 KG/Hour (dry) 

Average Flue-Gas Concentrations 
Ooygen (AWES) 17.16 Purcont 

Test Notes: 

Rinse 

XAD-2 

Filter 

Total 

5U% 

111.2% 

26.1% 

100% 

To5t Note Numbar 1: Stolchiomotric Volume For Thl1 Tell'- Bued on Z.O% or Fuel Carbon Genariltlng 
Carbon Monoxldo and 88.0% of Fuel Carbon Genar1Ung Celbon Dloa:lde 

Test Nola Number 2: STP ror this leslls: 1.00 Atmosphoro and 88 Degr111 F (20 D11111111 C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week B 

Test Period Start Dateffime: 01/20/99 01:17:00 PM 
Test Period End Date/Time: 01/27/99 01:02:58 PM 

Stove Model Tested: P04: Lopl Flushbay-96 Catalytic 
Stove Type: Catalytic 

Time 
TOIIII Test Period 1U.OO Hours 

Stove ~ting TimQ (OO~~Iuo· 
Gat T emperaturo Over t uu 117 Hours 
Oegreoa F) 
Stovo ~UIIIl limo ounno 
Te~t Period (le,roue-Gu• 61 e"t. 
Ttl11jllllituro OWr too · • 
Oogteoa F) 

ESS Settings 
ESS Sampling Rate 

Silsnplo C~ Ouraton 
Sampla nma Per 5.1mple 
c~ 

1.145 1./l.bnule 

15.00 Minulea 

120 SeconCIS 

Average Temperatures 
Fluo-Ga& Temperalllrv (at 1 loot a bOW ftue 
collar) 

Test Facohty Arnblont Temperatura 

Particulate Emissions 
Emissoan Fa<:10t 
Emiosioo Rate 

Coocentr.lliOII 

327 Degree• f' 164 OC~~~tHS C 

7S Degrees F 24 OoglllftC 

6.0 Gll<g 

4.7 Glliour 
213 ~13 

Fuel Breakdown of Particulate Sample 
Tot.al Fuel Used 130.0 KG Willi l.kl'"uro 
A;erage Fuel l.lot$1\;18 tU% Percent 0')1 B;os:~ 

Tot.al Fuel Bumed 1C8.7 I<GDIY 

Avuta~um Rate Dunng 
Stove ration a.a I<GI'Hour (dty) 

Average Flue-Gas Concentrations 
O•ygen (AWES) 1UD Percent 

Test Notes: 

Rooso 

XA0·2 

Folll)( 

Total 

51.7% 

17.2% 

:11.1'4 

100% 

Toll Note Number 1: Stolr:hlomaltlc Vohun• For This Test 11 Ba"d on 2.0'4 ol Fuel Carbon Generating 
Carbon lolonoaldo and ti.O% of Futl Carbon GoneraUng Carbon Dl0111do 

Ttst Note Number 2: STP fOf" lhls ttll Is: 1.00 Atmosphara and A D~Gr&H F (20 Dogre•s C) 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residenca Location: Portland, Oregon USA 
Test Run Number: Week C 

Test Period Start Dale/Time: 01/27/99 02:32:00 PM 
Test Period End Datemme: 02/03/99 02:17:58 PM 

Time 
Tolal Ttlll Period 

$1oVCI {)pct9bng Tim& (lek~UO• 
Gas Temperature Owi 1uu 
Oegraa5F) 

~:r'P~~~!'.\-r~~nno 
Tempe!llture Ovor 100 
Oeor-F) 

ESS Settings 
ESS Sampling Rate 

Sample Cydo Dura bon 
Sample Time Por Sarnplo 
Cyt;IO 

Fuel 
Tolal Fuel Used 

AVI!rngo Fuel MOISture 

T olill Fuel Bumed 
AVe111AO Bo..m Rate 0\lnng 
Stovo llparauon 

Stove Model Tested: P04: Lopl Flushbay·96 Catalytic 
Stove Typo: Catalytic 

181.00 Hours 

t 111.75 HO\ll$ 

IU% 

1.145 Ul.t.nute 

15.00 Mlnules 

120 Seconds 

Average Temperatures 
Flue-Gas Ton!pOraiUill (at 1 fOOl aoowe noo 
collar) 

Te~;l Facility Amblonl Temperarura 

Particulate Emissions 
Emiwon Filelor 

Emiwon Rate 

Concentrabon 

:n• ~F nr~c 

15 Degre1111 F Z4 Degrees c 

l.t GIKg 

3.• G/Hour 
,.. MgiM3 

Breakdown of Particulate Sample 
11.1 KG \Volto IJotSiure 

tS.4% Pea:ent Dry Bas.s 

11.0 KG Dry 

0.7 KG/Hour(clry) 

Test Notes: 

Rinse 

XA0·2 

F4ter 

Total 

13.1% 

tZ.I% 

23.1% ----···-·--
100'4 

Average Flue-Gas Concentrations Tut Nota Numb•r 1; Slol~hloma!llc Volume FOt This T•t Ia Ba11d 1111 2.0% of Full C.rbon Gt111rallttg 
C.ullon Mono•kl• and 18.0% of Fuel Carbon Chnarallttg Carbon Dloxkla 

O•ygen (AWES) t7.1Z Pm:enl 
Te51 Nole Number 2: STP fOt this lnt Is: 1.00 Atmosphere and .. Dtll'"' F (20 Dll!lfliM C) 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Numbor: Week A 

Test Period Start Date/Time: 01/14/99 09:33:02 AM 
Test Period End Dale/Time: 01121/99 08:32:58 AM 

Stove Model Tested: P05: Lopl Flex·95 Catalytic 
Stove Type: Catalytic 

Time 
Tolal Test Punod 

Stove Operating Tome (le, Flue
Gas Tomporuturo Ovor 100 
OegroosF) 
Stove Operating Time Ounng 
T .. , Palio<l (Ia, Fluo-Ga• 
Temporature Over 100 
Degrees F) 

ESS Settings 
ESS Sampling Rate 

Sample Cyde Outllllan 
Samplo Tlmu Per Samplo 
Cyclu 

187.25 HOUI"\i 

20 Hou111 

12.0% 

1.038 UM•nute 

15.00 lotinutos 

120 Saconos 

Average Temperatures 
Flue-Gas Tomp<>rature (at t 1001 above nue 
COIIill) 

To•t Facility Ambtonl Temperature 

Particulate Emissions 
Emlttion Factor 

Emission Rato 

Conconlralion 

33-4 Oegre" F 118 Degrees c 

n D11greosF 2l DegruesC 

7.0 GIKg 

14.3 O.'Hour 

1811 MgiMJ 

Fuel Breakdown of Particulate Sample 
Tolal fUlll Used •••• KG Wlllll.1oosture 

Avorogo Fuel Mo•sturo 11.3% Peroont Dry S..sls 

Total Fuel Bumod 40.7 KG Dry 

~~.!:~.!~r:J,:Sto Dunng 2.0 KG/Hour (llry) 

Average Flue-Gas Concentrations 
Ox)'llen (AWES) 18.50 Percent 

Test Notes: 

R.nse 

XA0-2 

Flllor 

Total 

UU% 
21.4% 

-55.2% 

100% 

Tnt Nolt Number 1: Stol,hlomettle Volume For Thla THt II lined on 2.0% of Fwl CtriMin GtnenUnt 
Ctrban Mono•ldt 'nd 11.0% of l'utl CariMin Gtnttllllnll Carbon Dloxldti 

Toll Noll Numbor 2: STP lor lhllltslls: 1.00 Atmolphtftlnd 88 OegreGI F (20 Dtgrttl C) 
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AWES-Emissions Results 
Protect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week B 

Test PenOd Start Date/Time: 01/22199 03:32:02 PM 
Test PeriOd End Date/Time: 01/29199 03:17:54 PM 

Time 
Total T051 Penod 

SCove Opetallng Tome '"'· FlueGas T lfl1pctllturo Over 100 
O.WU.sF) 
Stove Operabng Time Doong 
T 161 Pllriod (uo.rlue·Ga• 
Temporalura Ovor tOO 
Degrees F) 

ESS Settings 
ESS S;lmptong Rata 

S.mptt Cvae Duration 
Samptt Tuna Par Sample 
C)'CIO 

Fuel 
T Olal Fuol U~ed 

Avorage Fuel Moisture 

Total Fuot Burned 
Avorn{l!lllum Rate Dunna 
Stove OparaUon 

Stove Model Tasted: POS: Lopl Flex·95 Catalytic 
Stove Type: Catalytic 

161.00 Houro 

lU Hou'l 

1U% 

1.U8 L!MillUIB 

15.00 Mmutes 

120 Stcond5 

32.7 KG Woi/1 r.loosturu 

1t.O•A. Perc•nt Dry Basos 

27.5 KG Dry 

o.a KG/Hour (dlyl 

Test Notes: 

Average Temperatures 
Fluo·Gn Ten,pumlure(at I lootabovellue 
COllar) 

lese Fac.olocy Ambient Temperature 

Particulate Emissions 
cmi65ion Factol' 

Emi55ion Rate 

Contcnllabon 

403 

n 

Degrees F 208 Door- C 

Degrees F 22 Dew- C 

1.4 G'Kg 

l.l G/Hour 

110 Mg1M3 

Breakdown of Particulate Sample 
Rlll$0 

XA0·2 

F~tor 

IOU% 

7.1% 

.u ... ,. 
·- ··~~-.. --"·---

Total toov. 

Average Flue-Gas Concentrations lost Note Number 1: Stolchlometrte Volume F01 This Testis Baaed an 2.0% of Fuel C~rboft a-allnt 
C.arbon Nono•lde and ... 0% of Fuel Cari!Ofl G•neretlllg Clltbon DloalcM 

0.)'!1811(AWES) 18.12 Parccrnt 
r .. t Note Numbar 2: STP for this IIIIIs: 1.00 Atmosphere and II Dagreot F (20 Dogrtas C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence Location: Portland. Oregon USA 
Test Run Number: Week C 

Test Period Start Oatemme: 01/30/99 11:02:01 AM 
Test Period End Datemme: 02/06/99 10:48:00 AM 

Time 
Tololl Tell Period 

510118 Opeflllinll Tlmo (Ia, FlUe
Gas Tempernluro Over 100 
Degrees F) 
SIOve OjMor.llinO T111111 Ounng 
Test Pariod (le. f'luo-Gas 
T emperaiUnl Oval' 100 
0UIJilKl$F) 

ESS Settings 
ESS Sampling Rate 

Sampk) Cy<;IO Duratoon 
Semplo Time Per Sample 
Cycle 

Stove Model Tested: POS: Lopl Flex-95 Catalytic 
Stove Type: Catalytic 

118.00 HOUI'$ 

33.1S Houno 

20.1% 

1.031 UMmuto 

15.00 Minutes 

120 So<:onds 

Average Temperatures 
Huu-Gas Tcmpcroturo (at 1 loot a bow luo 
collar) 

lost Facility Ambiont Tcmpornwre 

Particulate Emissions 
Emlnlon Factor 
Emrnloo Rato 

Con<;t)nlr;iliOn 

372 Oegreoa F ,.. Dagroos C 

70 Degrees F J1 Dagrooa C 

4.4 Gll<g 

4.J G/Hour 

114 MgiMl 

Fuel Breakdown of Particulate Sample 
Total Fuel Uae~ 

Avol\lQO Fuel Moitture 

Total Fuel B<Jmed 
A.or.age Bum Rate Ounng 
SIOve Oplir;oUgn 

31.1 KG Wrlh Morswre 

1 &.0% PetCC:Ill Oty Basis 

32.0 KGDty 

0.8 KG'Hour !'*YI 

Average Flue-Gas Concentrations 
Oxygen (AWES) 18.32 Percent 

Test Notes: 

Rrnso 

XA0-2 

Frlter 

Total 

eo.o% 
20.0% 

20.0% 

100% 

Tnt Not• Number 1: Stoichiometric Volum• For Thla r .. trs Butcl on 2.0% of Fuel ~rbon Gtnerallng 
Carbon Monoxide and 18.0% of Fuel Carbon GenoraUng Carbon DloiCida 

Tnl Note Numbtt Z: STP for this tnt Ia: 1.00 Atm01pheni end II OIVflll P {20 Dttn~•• C) 
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AWES-Emissions Results 
Prolect Name: ERG/EPA 

Residence location: Portland. Oregon USA 
Test Run Number: Week A 

Test Period Start Dateffime: 01/23/99 10:47:01 AM 
Test Period End Daternme: 01/30/99 10:32:59 AM 

Time 
Toliol Test Period 

Slovo OperatiniJ Time (ie. Flue-
Gal TB~Illlutll 0vet 100 
De9rHS I 
f:f~~~~~.o,T.:"'~~nng 
Tenljleraturo O•~er 100 
Oegroos F) 

ESS Settings 
ESS Sllmpllng Rite 

s.mpio Cycle Ourauon 
Sample Timo Per S:unpto 
Cydo 

Fuel 
T alai fiiCI Used 

Average Fuel t.\Oisluro 

Tolal Fuel Burned 
AvCt'oil~ Bum R.ato 0\ltlnlj 
Slo.e perat1011 

Stove Model Tested: P06: Pacific Energy Supor-27 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

1tii.OO Hours 

ua Houni 

82.7% 

u.u Ul.llnule 

15.00 Minutes 

120 Seconds 

412.5 KG Wllll Moisture 

1GO.I% Porc:enl Dry Basis 

20$.4 KGOry 

1.5 KG/Hour («<IY) 

Teet Notes: 

Average Temperatures 
Flue-Gas Temperature (at 1 fool above nue 
coilllr) 

Tetl Faalfty AtOOJcnl TellljlGlilturo 

Particulate Emissions 
EmlssiQn Factor 

Emission Roilto 

Conc:ontt'i&tiDO 

471 OBI!fOOI F 241 0(191'001 c 

71 OegreesF 22 Oe(JeuC 

1.1 Gt'l<g 

11.1 GIHour 

101 Mg/M3 

Breakdown of Particulate Sample 
R•nso 38.1'4 

XA0-2 11.7'4 

Flltor 4U% 

Total 100% 

Average Flue-Gas Concentrations T811 Note Numbu1: Stolchlomaltlc VolumeiiiJ&&ed on 1 t.S% of Full Carbon G-rall"ll Carbon 
M011oxtd• and 11.1'4 of Full Carboft GeMtllllntl Calton Dioxide 

O•~n(AWESI 15.52 Pen:ent 
TOil Note Numbll 2: STP lor lhfsiOIIII: 1.00 Atmolphert and II D•greta F (ZO DegrtOI C) 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week B 

Test Period Start Date/Time: 01/30199 04:17:00 PM 
Test Period End Date/Time: 02106/99 04:02:57 PM 

Stove Model Tested: P06: Pacific Energy Super-27 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

Time 
T Olaf Tott Poriod t&a.oo Hours 

SIO"" Operating Time (IOl~luo· 
Gaa Temperature OvOf luu 142 Hours 
0egrHI F) 
SUM Opoqting limO Ounng 
Tm PonQd (io.~ 
T~talunl OYer 100 
DogrHSF) 

ESS Settings 
ESS Sampling Ralo 

S;tmjlje Cvo;:le OutilbOR 
5amplo Tome Par Sample 
Cycle 

Fuel 
Total fuel U5Cd 

lwerago Fuel ~lo<stura 

Total Fuel Bumlld 

Avera~ Burn Rata Oumg 
Sto\ICI poraUon 

84.5% 

1.042 l/Monute 

15.00 l.lonutu 

120 SKO<I<l$ 

373.1 KG \',~lh t.loo£turo 

105.0% Parccn1 Dry B.lsos 

182.0 KG Dry 

1.3 KG/Hour (dry) 

Average Flue-Gas Concentrations 
Oxvgon (AWES) 15.55 Parcont 

Test Notes: 

Average Temperatures 
Fluo·GIIs Temperatutll (al 1 fool abOVe ftue 
collar) 

Tut Facility Amblentlemporaturo 

Particulate Emissions 
Emosstllfll'actor 

£1t11H100 Raie 

CQ<itenllaUOR 

414 Oegreoa F 240 0~ C 

•• OegreeJ F 21 Degrees C 

tU Gll<g 

tl.t GIHour 
1\:) MWM3 

Breakdown of Particulate Sample 
Raise 

XA0·2 

Foltet 

Total 

2U% 

31.1% 

33.1% ----· 
100% 

Teat Note Number 1: Stoichiometric: Volume Is Based on 11.5% of Fuel Carbon G-ratklg Carllon 
Mono•ld• and 11.5% of Fuel C1rbon Gtntr~tlna Cabon Dloltldt 

Teat Nota Number 2: STP for this tnt IS: 1.00 Atmotpharnnd II Deartll F (20 Door• .. C) 
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AWES-Emissions Results 
Proiect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week C 

Test Period Start Date!Time: 0210719912:47:00 PM 
Test Period End Date!Time: 02114f99 11:17:58 AM 

Stove Model Tested: PO&: Paclftc Energy Super-27 Non-Catalytic 
Stove Type: New Tech/Non-Catalyllc 

Time 
Total TC$1 Peood 116.76 HOUili 

Slo\18 Operallng Ttmo (HI. Flue· 
Gas Tem!lrrulure OveriOO 112.75 HOUI"5 
Dogrooa ) 
Slow Ope111Ung nmo Ounng 
Tell Peitod (le, Flue-Gas 11.1% 
T~tu,..Ovet100 
Degrees F) 

ESS Settings 
ess Sampling Rale 1.042 LJMinulo 

Sampto Cycle Duration 15.00 Minulll5 
S..mpto T11ne Per Sampl!l 
Cydo 120 Seconds 

Average Temperatures 
Auo-Gas T ~ratuns (ill 1 fooC ;KlOvo ftue 
coaar) 

Tesl Facility Aml>lenl Temperature 

Particulate Emissions 
Emission Factor 

Emlssion Rate 

Concen~rabon 

485 Dtg,_ F 252 Degt-C 

7Z Degrees F 22 Dogroos C 

1.7 GiKg 

10.0 G/Hour 

111 I.IQ!t.U 

Fuel Breakdown of Particulate Sample 
Tolal Fuel Usod )51.7 KG Wi1t1 MotSiuro 

Avw~ge Fuel Molsturo 101.2,., Percent Dry BaM$ 

T Olill F1111l 8umed 174.8 KG DIY 
Avo111~m Ralfl Dunng 
Slo11<11 rauon u KGiliour (<ry) 

Average Flue-Gas Concentrations 
Ollygen (AWES) 14.87 Pl!fcenl 

Test Notes: 

Rmso 

XAD·2 

Ftller 

Total 

3U% 

13.1% 

41.2% 

100% 

Tnt Note Humber 1: Stolclllometrl~ Volume Is ~lid on 11.1% Of Fu" CII1HIII o-rallng Carllon 
Monoxide and U.S% Of Fuel Clrbon G..-.uatlng Ciilbon Dlculde 

Tdlt Note Humlltr 2: STP for IIIII till It: UO Atmolpllore lftd 610111 .. 1 F (:lO Degrees C) 
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AWES-Emissions Results 
Protect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week A 

Test Period Start Date/Time: 01120199 09:17:00 AM 
Test Period End Date/Time: 01127/99 09:02:58 AM 

Time 
Total Tu11 Ponod 

Slovo Opcrabng nme (lo, F1uo-
Gat Te~raluro Owr 100 
Dagreet 1 
SIOVO Opera~ DUling 
Te~IP...od(oe, -Gill 
T tmparalura Owr 100 
Oeg/M$F) 

ESS Settings 
ESS Simpllng Ralo 

Sample Cycto Oun~bon 
Sample Tllllll Per Sample 
Cyc:Je 

Fuel 
ToW FuOI Used 

Aven~gv FUOII.Iolstute 

Tolll FuOI Bumed 
Avera~um Rale ounng 
Slovo tabon 

Stove Model Tested: P07: Lopl 520196 Non-Catalytic 
Stove Type: New Tech/Non-Catalytic 

111.00 Hau,.. 

108 Hourt 

100.0% 

1.101 UMIIIule 

11.00 Mlnu101 

120 S!Koocls 

~·7..2 KG Wllh Moosluro 

101.2% PetC:Onl Oty 6aSIS 

242.2 KGDI)I 

1.4 KG/Hour (dry) 

Test Notes: 

Average Temperatures 
Fluo·Gas Temperarure (ill footilbOve Due 
collar) 

Test Fadbly Amblenl Tempetaruro 

Particulate Emissions 
Emlnlon Faclor 

Emnlon Rale 

Concentra~on 

:148 0egr881 F 171 OtQntes C 

II Oegtees F 21 Oegroes C 

1U GIKg 

aa.. G/Hour 

1017 Mg!Ml 

Breakdown of Particulate Sample 
Rinse 

XAD·2 

Fdter 

20.~% 

20.0% 

IU% 
--·-----·-·· ··-----

To~J 100% 

Average Flue-Gas Concentrations Test Hole Number 1: StolchiO<nollle Volume Is Baud Oft 1t.J% of Fuel Cerllon Gtn.,.tlng Carbon 
Monoa:lda anclal.ll% ol Fuel Carbon Generating CabOft bloxld• 

0~)'900 (AV.'ES) 111.14 Percent 
Test Nolt Number 2: STP lor this testis: 1.00 Almosphllt and &I Oogr .. t F [ZO Dtgnoa C) 
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AWES-Emissions Results 
Project Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Tost Run Numbor: Week B 

Test Period Start DatefTime: 01/27/99 11:32:01 AM 
Test Period End Datemmo: 02103199 11:17:59 AM 

Time 
Total Tnt Peno<l 

Slove Opota-ng Time (ie, Fluo· 
Gas T:1lrlu1V Owt 100 
DegfMI ) 
Stove ~r.lllng Time During 
Test Pa ad (oo. Flue-Gas 
Tomperalunl Over 100 
Degree& F) 

ESS Settings 
ESS S.amphng R..lo 

Sample Cycle Duration 
Sample Tome Per Samplo 
CyCle 

Fuel 
Tolal Fuellmld 

Averaga Fulll Moo•lure 

Total Fuol Bumed 

Avera~um Rato During 
Slova l"ilhon 

Stove Model Tested: P07: Lopl 520196 Non-CatalyUc 
Stove Type: New Tech/Non-Catalytic 

1ei.OO Houn; 

161 Houn; 

100.0% 

1.101 LJI.,nute 

15.00 t.~nutes 

120 Seconds 

Average Temperatures 
Flue-Gas Tompor.ature (all loot abowftuo 
0011¥) 

TO$t Faollly Ambient Temperalunl 

Particulate Emissions 
Emuoon FaciO< 
EmuionRalo 
Conconuauon 

32'7 Degrees F 1154 0eorees C 

.. Oegrve$ F 21 ()egrvM C 

1U GIKg 

2t.7 Gttiour 
10tl Mg1M3 

Breakdown of Particulate Sample 
517.4 KG \\\111 MooslUro 

105.0% Percent Of'; B.l5os 

252.4 KGOry 

u KG/Hour (dry) 

Test Notes: 

Rln$0 

XA0·2 

Foliar 

Total 

z•.•v. 
11.1% 

lt.O% 

100% 

Average Flue-Gas Concentrations Toe I Noll Number 1: Slolchlometrlc Volu~mla Bned on 11.1% of Fuel Carbon GonwaUng Carbon 
Monoxide and 11.5% of Fuel C11~on Generating Cabon Dioxide 

Oxygen (AWES) 15.14 Peocont 
Till NOll Number Z: STP for this taslls: 1.00 Atmoaphfll'a and 61 DegrHI F (20 Degf111 Cl 
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AWES-Emissions Results 
Project Name; EBG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week C 

Test Period Start Date/Time: 02103/99 12:32:01 PM 
Test Period End Datemme: 02110/99 12:17:57 PM 

Stove Model Tested: P07: Lopl 520/96 Non-Catalytic: 

Time 
Tolal Te11 Penod 

SlOW ~ling Time (oo. 
Fluo-Gt• Tomperawte Ovtlt 
100 OC~g~ee$ f) 

SIOitG OpetaJino Time During 
TOll Pellod (Ill. ""FJue.Gas 
Tempe1111Ur1 Over 100 
Oilgflos F) 

ESS Settings 
ESS ~ing Rala 

Sample Cyc;lu Our.abon 
Samplo Tomo Por Sample 
c~ 

Stove Type: New TechfNon.Catalytic 

111.00 Houn 

111 HO<A 

100.0% 

1.1 Dt UM•nute 

1UO Minutca 

120 Sooonds 

Average Temperatures 
Flue-Gas T emporalul'll (at1 loot above ftue 
tollar) 

Te$t Fi<:iloly Amboont TempcraiUrl 

Particulate Emissions 
Eml11lon Faccor 

Emiselon Ralll 
~ncanlrabon 

342 Degrees F 17<1 OtQI'IIIl C 

71 DegrQel F 22 Degree C 

20.1 G/Kg 

4U G.'Hour 

1411 Mg.'Ml 

Fuel Breakdown of Particulate Sample 
T otoll Fuel U180 

Average Fuel MOislura 

TOUII Fuol Bumod 
A•erage Bum Rata Ouoog 
SIOvo Oporalion 

406.1 KG WiUI Moisture 

24.1% Pen:enl Dry 5asls 

UU KQDry 

1.t KG/Hour (dry) 

Average Flue-Gas Concentrations 
O•VIJOn (AWE$) 14.13 PvrCQIII 

Test Notes: 

Rln5o 

XA0·2 

Filter 
·---· · ··-· ----roiai 

23.1% 

17.4'/o 

11.7% 

100% 

Tesl NOlo Numbot1: SlolciiiOIIIOirlc: Yolu-ls lh&ed on 11.5'14 of Full Carbon Gen•allllg Carlloft 
Monoxide and 11.5% of Fuel Carbon GeneraUng Caban Dioxide 

Toal Nolo Number Z: STP for tnlaltSIII: 1.00 AlmOSphtro and II Oogr111 I' (20 Dlfll'l" C) 
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AWES-Emissions Results 
ProJect Name; ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week A 

Test Period Start Date!Time: 0112219910:47:02 AM 
Test Period End Datemrne: 01129/99 11:02:56 AM 

Stove Model Tested: POB: Vermont Castings Defiant Encore Catalytic 
Stove Type: Catalytic 

Time 
T ot.t1 TO$! Panod 13:US HOul$ 

$lOve Oporatmg Time (le, Flue-
Gila lflli1PIII31ul8 <Mir 100 131 tiOUJli 
Oogrt~tsF) 

Slcwe ~~~Time During 
Toll PonQd (ie, rtue-Gas 81 3,_ 
T empolllture 0\l&r 100 • 
OogrfMII F) 

ESS Settings 
ESS Sampllll!l Rata 

Sample Cyae Ourabon 
&ample T11ne Pet S;Jmpl<l 
Cyde 

1.071 LIMinuto 

16.00 Mnullls 

UO SIICO<l<l$ 

Average Temperatures 
flue-Gas Tomperaluro {at 1 foot allOw nue 
C-011111) 

Teat F&Obly Amlllool TwnpetaiUI'II 

Particulate Emissions 
Emis5lon Fao:wr 

Emos$100 Rata 

COIItOIItrabon 

U3 De1J-ees F 17J OegtMS C 

11 Degrees F 2Z ~ C 

17.7 G/Kg 

u.o GIHour 

714 Mg/Ml 

Fuel Breakdown of Particulate Sample 
Total Fuel Usud 

Averagu Fuol t.lol51ura 

Total fuol Bumed 

AveraQ!I Bum Rate Dunng 
SIOVII Openl•on 

211.1 KG Wolh Moisture 

Z4.8't. Pon:enl 0/y Basos 

1fiU KGDry 

U KG/Hour(dty) 

Average Flue-Gas Concentrations 
0-ygcn (AWES) 11.13 Percent 

Test Notes; 

Rill so 

XAD·2 

Follor 

Total 

41.0% 

22.7% 

31.4% 

100% 

r .. t Note Numbor 1: 8totchlomelrlc Volume For Thla Tilt II 8a11d on 2.0% of fuel Carbon Ganaradng 
C1rbon Monoxldo And 11.0% of Fuel Carbon G1ntrallng Carbon Dioxide 

Test Noto Numbor 2: STP lor this tell Is: 1.00 Almosphlrl and 18 Degrees F 120 0181111 C) 
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Flue-Gas Tempenoture and Flu~:O~ Oxygen Conc....;.tlonj 
P08: Vermont Castings Defiant Encore Catalytic 

Week A 

1000 1-~ 11 - II A ! _A .I AJ I ! • 

25 

rln 
Li:' aoo -
s ~ r r 1l ~, "" rt!]: i I 

r~~ 
A 

~----J 15 

t j ... 1 J ~. ~ I ! - 10 J ..., i t 
u 
::II 

u::: 400 

I I~ ' I "ll> 1>1~ I 'l!ll> - ,ell 'i.. -. I YA. I 'Ill 1. II . ,. :1-. '-I '&.. 1<1' ll I "-. -l 5 

200 

I I ~ "'~ I 0 

01/221l1911:17:02 AM 01/24199 08:33:01 PM 0112819912:02:59 AM 01127/99 09:17:58 AM 01/28111912:32:58 PM 
01/24199 06:48:01 AM 01/2519910:17:58 AM 01126199 07:38:53 PM 01/27/91110:47:58 PM 011211/91102:17:58 AM 

Teal Period 

l --e- Flue~~ Temperature 
.._ Oxygen Concentration 

File: P08-a3.123 Printed: 07/26/99 at 04:01:00 PM 
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AWES-Emissions Results 
ProJect Name: ERG/EPA 

Residence Location: Portland, Oregon USA 
Test Run Number: Week B 

Test Period StertOatemme: 01/29/9901:17:01 PM 
Te$t Period End Oatemme: 02105/99 02:14:37 PM 

Time 
T Olill T 0$1 Penod 

SIQve Operating Time (le. Flue
Gila Temperature Over I DO 
Oegrtes F) 
Stove OporaUng T•no Ounno 
Toll Ponod (le,~Aue-Gas 
Tamperature OVer IDO 
Dagl'flea F) 

ESS Settings 
ess Sampling Rii~JJ 

Sample Cycltl Our.abOn 
Sample Tome Per Samplo 
Cy<:Se 

Fuel 
TOial Fuel U5e<l 

Average Fuol Moostwe 

T 01111 Fuel Burned 
Avvlil'&!um Rato During 
Stovo ration 

Stove Model Tested: POB: Vermont Castings Deftant Encore Catalytic 
Stove Type: Catalytic 

tf.TS Hours 

Average Temperatures 
Ruo-Giu Temperatura (ill 1 1001 above nue 
COllar) 31J DegAJa5 F 1H DegrMs C 

37.5 Hours 

38.4% 

1.071 Ut.linule 

15.00 Minutes 

120 Scroncl$ 

tU KG VAih MooSMa 

25.0% Pen;enl Dry Ba5>5 

11.0 KG Dry 

1.1 KG 'Hour (<lry) 

Test Notes: 

Tosl FaciUiy Ambient Tampor;Jium ,. OegreesF 

Particulate Emissions 
Emi$$ion FaCIOf' 

Emi~Sion Rate 

Conccnlr.lbon 

1U GIKg 

2U GIHour 

117 Mglr.t3 

Breakdown of Particulate Sample 
Rmso 41.6% 

XA0-2 11.0% 

F~ter 34.1% 

Total 100% 

23 DlqeGIC 

Average Flue·Gas Concentrations Till Note Numb•r I: SIOichlomaltlc: Volum1 Fot This Tulll Ba"d on 2.8% of Ft* carbon Glnltltlllg 
Carllon Mona&ldt and t8.0% of Fuel Clrllon G-rating C•rbon Dloldcle 

O.ygon (AWES) 11.72 Peteanl 
Te&t Nolt Number 2: STP for this last Is: 1.00 Atmo&phera and II DagraH F (ZO OtlfiU C) 
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~ co~~ h t 10 g 
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:I 400 

() 

I 
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00 I I .b I <lJ ' '<I> ll!lel --1 5 
00 

200 

I I \ I I 
0 

01/29199 01:47:01 PM 01/30/99 05:18:17 PM 02/01/99 08:48:03 PM 02/0419911:48:01 PM 
01/30/99 03:32:01 AM 02/01/99 07:03:17 AM 02/04/99 10:09:13 AM 02/05199 01:29:37 PM 

T .. tPerfod 

-<>- Flue-Gas Temperature -><- Oxygen C~nc:ent~tlon . J 

File: P08-b3.123 Printed: 07/26/99 at 04:01:18 PM 
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Organic Compound Analysis Data by Test - Klamath Falls 
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Omni - SVOC Compounds 
Episode KF-A 

Sample Name: KF01-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
File Name: ENG1091.D ENG1113.D 
Analysis Date: 01127/99 01/29/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 107.99 120.69 
Phenol-d6 130.63 115.39 
Nitrobenzene-dS 92.26 87.61 
2-Fluorobiphenyl 103.73 85.99 
2,4,6-Tribromophenol 126.50 93.38 
p-Terphenyl-d14 103.61 94.91 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 102.39 115.50 
Biphenyl-dlO 102.98 90.42 
Fluorene-dlO 97.21 91.04 
Antbracene-dlO 114.19 95.14 
Pyrene-dlO 102.88 92.72 

Target Compounds 
Hours= 168 Dry Fuel (kg)=111.9 
XAD Filter TOTAL Total - Blank 

"g "g "g "g 1-lg/hr 1-lg/kg (Dry) 
Toluene 5751 0 5751 5738 189138.053 156070.637 
m,p-Xylene 864 0 864 860 28347.634 23391.556 
o-Xylene 306 0 306 306 10086.484 8323.042 
Phenol 6651 16 6667 6647 219100.844 180794.967 
Benzofuran 1296 0 1296 1287 42422.564 35005.735 
C3-alkylbenzenes 0 0 0 0 0.000 0.000 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 1470 0 1470 1456 47993.204 39602.448 
m,p-Creso1 2341 0 2341 2313 76241.951 62912.405 
C4-alkylbenzenes 4238 0 4238 4238 139694505 115271.411 
Undecane 0 0 0 0 0.000 0.000 
2-Etbylphenol 100 0 100 100 3296.237 2719.948 
2,3-Dimetbylphenol 195 0 195 195 6427.661 5303.899 
Naphthalene 2296 0 2296 2296 75681.591 62450.014 
2-Methylnaphtbalene 343 0 343 318 10482.032 8649.436 
1-Methylnaphtha1ene 277 0 277 272 8965.763 7398.260 
Biphenyl 188 0 188 185 6098.038 5031.904 
Tetradecane 343 0 343 343 11306.091 9329.423 
C2-alkylnapbtbalenes 311 0 311 306 10086.484 8323.042 
Acenaphtbylene 517 0 517 517 17041.543 14062.133 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 295 0 295 295 9723.898 8023.848 
C3-alkylnaphtbalenes 52 0 52 52 1714.043 1414.373 
Fluorene 145 0 145 145 4779.543 3943.925 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 629 0 629 629 20733.328 17108.475 
Anthracene 94 0 94 94 3098.462 2556.751 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 193 0 193 193 6361.737 5249.500 
Pyrene 136 0 136 136 4482.882 3699.130 
Benzo(a)anthracene 0 0 0 0 0.000 0.000 
Chrysene 0 0 0 0 0.000 0.000 
Benzo(b)fluorantbene 0 0 0 0 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)antbracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)pery1ene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-B 

Sample Name: KF01·B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12115/98 12115/98 
File Name: ENG1092.D ENG1114.D 
Analysis Date: 01/27/99 01/29/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 85.34 120.43 
Phenol-d6 91.92 111.96 
Nitrobenzene-d5 · 94.63 111.66 
2-Fiuorobiphenyl 89.95 93.70 
2,4,6-Tribromophenol 113.67 103.52 
p· Terphenyl-dl4 97.99 82.55 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 79.16 124.46 
Biphenyl-dlO 91.61 97.75 
Fluorene-dlO 86.03 95.74 
Anthracene-dlO 104.20 92.36 
Pyrene-dlO 99.45 84.07 

Target Compounds 
Hours= 141 Dry Fuel (kg)= 116.5 
XAD Filter TOTAL Total • Blank 

"g "g "g flg flg/hr flg/kg (Dry) 
Toluene 4734 0 4734 4721 148062.987 118973.313 
m,p-Xylene 704 0 704 700 21953.843 17640.610 
o-Xylene 237 0 237 237 7432.944 5972.606 
Phenol 4510 0 4510 4490 140818.219 113151.911 
Benzofuran 905 0 905 896 28100.918 22579.981 
C3-alkylbenzenes 1051 0 1051 1051 32962.126 26486.116 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 925 0 925 912 28602.721 22983.194 
m,p-Cresol 1674 0 1674 1647 51654.255 41505.835 
C4-alkylbenzenes 8129 0 8129 8129 254946.837 204857.882 
Undecane 0 0 0 0 0.000 0.000 
2-Ethy1phenol 76 0 76 76 2383.560 1915.266 
2,3-Dimethylphenol 113 0 113 113 3543.977 2847.698 
Naphthalene 1834 0 1834 1834 57519.067 46218.398 
2-Methy1naphthalene 255 0 255 230 7213.405 5796.200 
1-Methy1naphthalene 224 0 224 219 6868.416 5518.991 
Biphenyl 152 0 152 149 4673.032 3754.930 
Tetradecane 255 0 255 255 7997.471 6426.222 
C2-alkylnaphthalenes 279 0 279 274 8593.361 6905.039 
Acenaphthylene 389 0 389 389 12200.064 9803.139 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 245 0 245 245 7683.845 6174.213 
C3-alkylnaphthalenes 274 0 274 274 8593.361 6905.039 
Fluorene 118 0 I 18 118 3700.791 2973.703 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 532 7 540 540 16935.821 13608.470 
Anthracene 85 0 85 85 2665.824 2142.074 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 164 12 176 176 5519.823 4435.353 
Pyrene 112 II 123 123 3857.604 3099.707 
Benzo(a)anthracene 0 13 13 13 407.714 327.611 
Chrysene 0 15 15 15 470.439 378.013 
Benzo(b )fluoranthene 0 19 19 19 595.890 478.817 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 8 8 8 250.901 201.607 
Indeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF -C 

Sample Name: KF01-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG1090.D ENG1115.D 
Analysis Date: 01127199 01/29/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 105.74 110.83 
Phenol-d6 101.92 103.47 
Nitrobenzene-d5 92.81 93.36 
2-Fluorobiphenyl 88.40 88.56 
2,4,6-Tribromophenol 94.09 94.14 
p· Terphenyl-d14 78.21 84.75 

Lab Surrogate Compounds 
%Recovery 

Toluene-ciS 99.12 114.52 
Biphenyl·d10 88.35 90.45 
Fluorene-d10 77.70 92.11 
Anthracene-d10 86.16 88.90 
Pyrene-d10 77.75 83.41 

Target Compounds 
Hours= 142.75Dry Fuel (kg)=58.80 

XAD Filter TOTAL Total • Blank 
Jlg Jlg Jlg Jlg Jlg/br Jlg/kg (Dry) 

Toluene 1599 0 1599 1586 136593.044 100484.648 
m,p-Xylene 223 0 223 219 18861.208 13875.245 
o-Xylene 76 0 76 76 6545.442 4815.153 
Phenol 1404 0 1404 1383 119109.823 87623.120 
Benzofuran 369 0 369 360 31004.726 22808.621 
C3-alkylbenzenes 297 0 297 297 25578.899 18817.113 
Decane 38 0 38 38 3272.721 2407.577 
o-Cresol 302 0 302 289 24889.905 18310.254 
m,p-Cresol 447 0 447 420 36172.181 26610.058 
C4-alky1benzenes 898 0 898 898 77339.567 56894.838 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 24 0 24 24 2066.982 1520.575 
2,3-Dimethylphenol 38 0 38 38 3272.721 2407.577 
Naphthalene 966 0 966 966 83196.016 61203.134 
2-Methylnaphthalene 121 0 121 96 8267.927 6082.299 
1-Methylnaphthalene 95 0 95 90 7751.182 5702.155 
Biphenyl 92 0 92 89 7665.057 5638.798 
Tetradecane 121 0 121 121 10421.033 7666.231 
C2-alkylnaphthalenes 88 0 88 83 7148.312 5258.654 
Acenaphthylene 189 0 189 189 16277.481 11974.526 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 15 0 IS 15 1291.864 950.359 
Dibenzofuran 98 0 98 98 8440.175 6209.014 
C3-alkylnaphthalenes 76 0 76 76 6545.442 4815.153 
Fluorene 62 0 62 62 5339.703 3928.151 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 244 0 244 244 21014.314 15459.177 
Anthracene 45 0 45 45 3875.591 2851.078 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 104 3 108 108 9301.418 6842.586 
Pyrene 68 0 68 68 5856.448 4308.295 
Benzo(a)anthracene 12 6 18 18 1550.236 1140.431 
Chrysene 13 7 20 20 1722.485 1267.146 
Benzo(b)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
Indeno(1,2,3-cd}pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni- SVOC Compounds 
Episode KF-A 

Sample Name: KF02-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
File Name: ENG10S9.D ENG1076.D 
Analysis Date: 01/14/99 01118/99 

8270 Su"ogate Compounds 
%Recovery 

2-Fiuoropbenol 117.Ql 117.76 
Pbenol-d6 132.23 124.69 
Nitrobenzene-tiS 110.02 116.04 
2-Fiuorobiphenyl 112.90 93.58 
2,4,6-Tribromophenol 127.ll 104.13 
p-Terphenyl-dl4 ll9.33 96.22 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 127.85 113.07 
Biphenyl-d10 108.23 100.82 
Fluorene-dlO 103.41 102.72 
Anthracene-dlO 116.83 112.83 
Pyrene-dlO 116.59 93.10 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l62.6 
XAD Filter TOTAL Total -Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 15862 9 15871 15858 158681.609 164080.041 
m,p-Xylene 2268 0 2268 2264 22654.506 23425.225 
o-Xylene 812 0 812 812 8125.203 8401.627 
Phenol 18496 0 18496 18476 184878.383 191168.044 
Benzofuran 4304 0 4304 4295 42977.520 44439.638 
C3-alkylbenzenes 0 0 0 0 0.000 0.000 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 3719 0 3719 3705 37073.739 38335.008 
m,p-Cresol 6062 0 6062 6035 60388.669 62443.123 
C4-alkylbenzenes 6781 0 6781 6781 67853.449 70161.859 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 223 0 223 223 2231.429 2307.343 
2,3-Dimethylphenol 349 0 349 349 3492.236 3611.044 
Naphthalene 11748 0 11748 11748 117555.274 121554.567 
2-Methylnaphthalene 1700 0 1700 1675 16760.732 17330.941 
1-Methylnaphthalene 1377 0 1377 1372 13728.791 14195.852 
Biphenyl 794 0 794 791 7915.068 8184.343 
Tetradecane 1700 0 1700 1700 17010.893 17589.612 
C2-alkylnaphthalenes 1001 0 1001 996 9966.382 10305.443 
Acenaphthylene 2894 0 2894 2894 28958.543 29943.728 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 187 0 187 187 187!.198 1934.857 
Dibenzofuran 1214 0 1214 1214 12147.779 12561.052 
C3-alkylnaphthalenes 0 0 0 0 0.000 0.000 
Fluorene 718 0 718 718 7184.601 7429.024 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 3109 4 3113 3113 31149.946 32209.684 
Anthracene 461 0 461 461 4612.954 4769.889 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 995 7 1001 1001 10016.414 10357.178 
Pyrene 785 8 793 793 7935.081 8205.037 
Benzo(a)anthracene 204 16 220 220 2201.410 2276.303 
Chrysene 182 19 201 201 2011.288 2079.713 
Benzo(b )fluoranthene 0 61 61 61 610.391 63!.157 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 32 32 32 320.205 331.099 
Indeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h}anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni - SVOC Compounds 
Episode KF-B 

Sample Name: KF02-B2 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG1096.D ENG1116.D 
Analysis Date: 01128/99 OU29/99 

8270 Su"ogate Compounds 
%Recovery 

2-Fiuorophenol 74.56 110.00 
Phenol-d6 90.54 106.96 
Nitrobenzene-dS 85.50 89.54 
2-Fluorobiphenyl 87.74 88.58 
2,4,6-Tribromophenol 99.39 102.57 
p-Terphenyl-dl4 95.59 74.88 

Lob Su"ogate Compounds 
%Recovery 

Toluene-d8 74.77 106.81 
Biphenyl-diO 87.76 98.23 
Fluorene-d10 78.61 92.31 
Anthracene-dlO 102.98 88.03 
Pyrene-dlO 93.67 77.39 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l70.9 
XAD Filter TOTAL Total - Blank 

!Jg !Jg "g "g Jlg/hr Jig/kg (Dry) 
Toluene 17956 0 17956 17943 198158.266 190059.195 
m,p-Xylene 2566 0 2566 2562 28294.125 27137.695 
o-Xylene 802 0 802 802 8857.099 8495.094 
Phenol 13920 0 13920 13900 153508.327 147234.176 
Benzofuran 4791 0 4791 4782 52811.282 50652.793 
C3-alkylbenzenes 4578 0 4578 4578 50558.354 48491.946 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 2618 0 2618 2605 28769.007 27593.167 
m,p-Cresol 5539 0 5539 5512 60873.230 58385.236 
C4-alkylbenzenes 13491 0 13491 13491 148991.427 142901.889 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 178 0 178 178 1965.790 1885.445 
2,3-Dimethylphenol 266 0 266 266 2937.641 2817.575 
Naphthalene 13793 0 13793 13793 152326.644 146100.790 
2-Methylnaphthalene 2116 0 2116 2091 23092.512 22148.681 
1-Methylnaphthalene 1777 0 1777 1773 19580.594 18780.302 
Biphenyl 897 0 897 894 9873.125 9469.594 
Tetradecane 2116 0 2116 2116 23368.606 22413.490 
C2-alkylnaphthalenes 1409 0 1409 1404 15505.445 14871.711 
Acenaphthylene 4347 0 4347 4347 48007.244 46045.105 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 322 0 322 322 3556.092 3410.749 
Dibenzofuran 1235 0 1235 1235 13639.049 13081.598 
C3-alkylnaphthalenes 1123 0 1123 1123 12402.148 11895.250 
Fluorene 986 0 986 986 10889.152 10444.093 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 4798 10 4808 4808 53098.420 50928.195 
Anthracene 790 2 793 793 8757.705 8399.763 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 1566 14 1580 1580 17449.148 16735.971 
Pyrene 1022 13 1035 1035 11430.296 10963.120 
Benzo(a)anthracene 293 50 344 344 3799.055 3643.781 
Chrysene 340 62 401 401 4428.550 4247.547 
Benzo(b)fluoranthene 0 134 134 134 1479.864 1419.380 
Benzo(k)fluoranthene 0 33 33 33 364.444 349.549 
Benzo(a)pyrene 0 87 87 87 960.808 921.538 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-C 

Sample Name: KF02-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG1097.D ENG1117.D 
Analysis Date: 01128/99 01/29/99 

8270 Surrogate Compounds 
%Recovery 

. 2-Fiuorophenol 79.28 112.09 
Phenol-d6 90.32 116.35 
Nitrobenzene-d5 73.06 106.12 
2-Fiuorobiphenyl 81.82 101.23 
2,4,6-Tribromophenol 91.17 121.01 
p· Terphenyl-dl4 89.38 97.83 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 83.15 99.13 
Biphenyl·dlO 83.35 108.02 
Fluorene-dlO 74.89 106.60 
Anthracene-dlO 102.04 106.17 
Pyrene-dlO 87.54 98.78 

Target Compounds 
Hours= 168 Dry Fuel (kg)=119.10 

XAD Filter TOTAL Total • Blank 
J1g "g "g "g J1g/hr J1g/kg (Dry) 

Toluene 20489 0 20489 20477 262383.544 294865.926 
m,p-Xylene 2738 0 2738 2734 35032.310 39369.216 
o-Xylene 864 0 864 864 11070.927 12441.479 
Phenol 14714 4 14719 14699 188346.717 211663.537 
Benzofuran 5144 0 5144 5135 65797.700 73943.279 
CJ.alkylbenzenes 4025 0 4025 4025 51574.633 57959.435 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 2387 0 2387 2373 30406.610 34170.867 
m,p·Cresol 5005 0 5005 4978 63785.969 71682.501 
C4-alkylbenzenes 6663 0 6663 6663 85376.840 95946.265 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylpheno1 149 0 149 149 1909.222 2145.579 
2,3-Dimethylpheno1 218 0 218 218 2793.359 3139.169 
Naphthalene 15368 0 15368 15368 196918.997 221297.043 
2-Methylnaphthalene 2550 0 2550 2526 32367.087 36374.045 
1-Methylnaphtha1ene 2112 0 2112 2107 26998.199 30340.504 
Biphenyl 1044 0 1044 1041 13338.930 14990.254 
Tetradecane 2550 0 2550 2550 32674.612 36719.642 
C2-alkylnaphthalenes 1520 0 1520 1515 19412.564 21815.787 
Acenaphthylene 6062 0 6062 6062 77675.882 87291.949 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 397 0 397 397 5086.989 5716.744 
Dibenzoruran 1273 0 1273 1273 16311.679 18331.021 
C3-alkylnaphthalenes 1281 0 1281 1281 16414.188 18446.220 
Fluorene 1317 0 1317 1317 16875.476 18964.615 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 6902 4 6906 6906 88490.538 99445.431 
Anthracene 1217 0 1217 1217 15594.119 17524.629 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 2338 6 2344 2344 30035.016 33753.271 
Pyrene 1551 8 1559 1559 19976.361 22449.381 
Benzo(a)anthracene 446 59 505 505 6470.855 7271.929 
Chrysene 531 76 608 608 7790.653 8755.115 
Benzo(b)fluoranthene 0 195 195 195 2498.647 2807.973 
Benzo(k)fluoranthene 0 63 63 63 807.255 907.191 
Benzo(a)pyrene 0 145 145 145 1857.968 2087.980 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF·A 

Sample Name: KFOJ.A 
Sample Type: XADonly* Filter TOTAL 
Sample Date: 11/15/98 11/15/98 
FileName: ENG1072.D ENG1077.D 
Analysis Date: 01/15/99 01/18199 

* • DCM/MeOH sample void 
8270 Surrogate Compounds 

%Recovery 
2-Fluorophenol 89.74 118.97 
Phenol-d6 96.72 124.90 
Nitrobenzene-d5 98.11 106.17 
2-Fluorobiphenyl 90.86 99.53 
2,4,6-Tribromophenol 96.58 110.30 
P· Terphenyl-d14 107.06 102.23 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 99.33 124.12 
Biphenyl-dlO 97.46 104.86 
Fluorene-dlO 80.79 105.73 
Anthracene-dlO 98.87 113.29 
Pyrene-dlO 109.04 103.87 

Target Compounds 
XAD Filter TOTAL Total • Blank 

Jig Jig Jig Jig 
Toluene 1734 0 1734 OMNI 
m,p-Xylene 426 0 426 Sample Lost. 
o-Xylene 114 0 114 
Phenol 2759 0 2759 
Benzofuran 689 0 689 
CJ.alkylbenzenes 481 0 481 
Decane 0 0 0 
o-Cresol 578 0 578 
m,p-Cresol 1015 0 1015 
C4-alkylbenzenes 655 0 655 
Undecane 0 0 0 
2-Ethylphenol 25 0 25 
2,3-Dimethylphenol 40 0 40 
Naphthalene 2000 0 2000 
2-Methylnaphthalene 275 0 275 
1-Methylnaphthalene 217 0 217 
Biphenyl 128 0 128 
Tetradecane 275 0 275 
C2-alkylnaphthalenes 103 0 103 
Acenaphthylene 439 0 439 
Pentadecane 0 0 0 
Acenaphthene 0 0 0 
Dibenzofuran 169 0 169 
C3-alkylnaphthalenes 0 0 0 
Fluorene 78 0 78 
Heptadecane 0 0 0 
Octadecane 0 0 0 
Phenanthrene 281 0 281 
Anthracene 38 0 38 
Carbazole 0 0 0 
Fluoranthene 29 0 29 
Pyrene 33 0 33 
Benzo(a)anthracene 0 0 0 
Chrysene 0 0 0 
Benzo(b )fluoranthene 0 0 0 
Benzo(k)fluoranthene 0 0 0 
Benzo(a)pyrene 0 0 0 
lndeno(1,2,3-cd)pyrene 0 0 0 
Dibenz(a,h)anthracene 0 0 0 
Benzo(g,h,i)perylene 0 0 0 
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Omni • SVOC Compounds 
Episode KF-B 

Sample Name: KF03-B 

Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
FileName: ENG1099.D ENG1131.D 
Analysis Date: 01/28199 02/02199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 93.77 141.25 

Phenol-d6 100.35 138.59 
Nitrobenzene-d5 75.36 130.90 
2-Fluorobiphenyl 93.34 115.12 
2,4,6-Tribromophenol 105.71 119.20 

p· Terphenyl-d14 94.64 105.42 
lAb Surrogate Compounds 

%Recovery 

Toluene-d8 69.52 135.93 
Biphenyl-dlO 101.79 125.48 

Fluorene-dlO 86.93 119.07 
Anthracene-dlO 110.51 132.36 
Pyrene-d10 95.20 102.99 

Target Compounds 
Hours= 168 Dry Fuel (kg)=ll6.8 
XAD Filter TOTAL Total • Blank 

Jlg Jlg Jlg Jlg Jlg/hr Jlg/kg (Dry) 

Toluene 1951 0 1951 1938 40078.262 49019.134 
m,p-Xylene 459 0 459 455 9409.499 11508.620 
o-Xylene 115 0 115 115 2378.225 2908.772 
Phenol 2994 0 2994 2974 61502.968 75223.377 
Benzofuran 592 0 592 583 12056.567 14746.210 

C3-alkylbenzenes 565 0 565 565 11684.323 14290.924 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 577 0 577 563 11642.963 14240.337 
m,p-Cresol 1369 0 1369 1341 27732.172 33918.812 
C4-alkylbenzenes 442 0 442 442 9140.656 11179.802 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 39 0 39 39 806.529 986.453 
2,3-Dimethylphenol 56 0 56 56 1158.092 1416.446 
Naphthalene 1871 0 1871 1871 38692.688 47324.458 
2-Methylnaphthalene 240 0 240 215 4446.247 5438.139 
1-Methylnaphthalene 194 0 194 189 3908.561 4780.504 
Biphenyl 160 0 160 !57 3246.794 3971.106 
Tetradecane 240 0 240 240 4963.252 6070.481 
C2-alkylnaphthalenes 198 0 198 193 3991.282 4881.678 
Acenaphthylene 636 0 636 636 13152.619 16086.775 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 34 0 34 34 703.127 859.985 
Dibenzofuran 173 0 173 173 3577.678 4375.805 
C3-alkylnaphthalenes 181 0 181 181 3743.119 4578.154 
Fluorene 168 0 168 168 3474.277 4249.337 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 509 0 509 509 10526.231 12874.478 
Anthracene 103 0 103 103 2130.062 2605.248 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 202 15 217 217 4487.607 5488.727 
Pyrene 181 12 194 194 4011.962 4906.972 
Benzo(a)anthracene 34 21 54 54 1116.732 1365.858 
Chrysene 40 24 64 64 1323.534 1618.795 
Benzo(b )Ouoranthene 0 52 52 52 1075.371 1315.271 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 17 17 17 351.564 429.992 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)pery1ene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF -C 

Sample Name: KF03-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12115198 12115/98 
File Name: ENGllOO.D ENG1125.D 
Analysis Date: 01128199 02101199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 102.41 122.34 
Phenol-d6 111.92 118.32 
Nitrobenzene-ciS 74.77 103.72 
2-Fluorobiphenyl 85.53 98.58 
2,4,6-Tribromophenol 103.28 112.03 
p· Terphenyl-d14 99.24 103.66 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 78.46 112.88 
Biphenyl-d10 92.69 101.47 
Fluorene-d10 79.19 107.34 
Anthracene-d10 108.05 108.62 
Pyrene-dlO 95.48 109.12 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l39.60 

XAD Filter TOTAL Total • Blank 

118 118 fig fig fig/hr fig/kg (Dry) 
Toluene 1694 0 1694 1681 25056.599 28746.019 
m,p-Xylene 306 0 306 302 4501.542 5164.365 
o-Xylene 85 0 85 85 1266.990 1453.546 
Phenol 2731 0 2731 2711 40409.542 46359.581 
Benzofuran 533 0 533 524 7810.623 8960.686 
C3-alkylbenzenes 601 0 601 601 8958.368 10277.428 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 391 0 391 377 5619.475 6446.906 
m,p-Cresol 747 0 747 720 10732.154 12312.393 
C4-alkylbenzenes 378 0 378 378 5634.381 6464.007 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 22 0 22 22 327.927 376.212 
2,3-Dimethylphenol 34 0 34 34 506.796 581.419 
Naphthalene 1850 0 1850 1850 27575.674 31636.011 
2-Methylnaphthalene 202 0 202 178 2653.227 3043.897 
1-Methylnaphthalene 165 0 165 161 2399.829 2753.188 
Biphenyl 136 0 136 133 1982.467 2274.373 
Tetradecane 202 0 202 202 3010.965 3454.310 
C2-alkylnaphtbalenes 128 0 128 123 1833.410 2103.367 
Acenaphthylene 368 0 368 368 5485.323 6293.001 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 26 0 26 26 387.550 444.614 
Dibenzofuran 170 0 170 170 2533.981 2907.093 
C3-alkylnaphthalenes 95 0 95 95 1416.048 1624.552 
Fluorene 94 0 94 94 1401.142 1607.451 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 437 0 437 437 6513.821 7472.939 
Anthracene 88 0 88 88 1311.708 1504.848 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 158 0 158 158 2355.112 2701.886 
Pyrene 134 0 134 134 1997.373 2291.473 
Benzo(a)anthracene 26 0 26 26 387.550 444.614 
Chrysene 28 0 28 28 417.362 478.815 
Benzo(b )tluoranthene 0 0 0 0 0.000 0.000 
Benzo(k)tluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
Indeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni - SVOC Compounds 
Episode KF-A 

Sample Name: KF04-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
FileName: ENG1072.D ENG1078.D 
Analysis Date: 01114/99 01118/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 89.09 116.48 
Phenol-d6 114.80 111.83 
Nitrobenzene-dS 119.59 114.39 
2-Fluorobipheny1 114.11 93.52 
2,4,6-Tribromophenol 109.74 93.67 
p· Terphenyl-dl4 120.63 97.51 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 95.41 108.38 
Bipheny1-dl0 117.35 96.37 
Fluorene-diD 83.97 89.94 
Anthracene-dlO 121.33 103.51 
Pyrene-dlO 119.81 104.41 

Target Compounds 
Hours= 168 Dry Fuel (kg)=151.6 
XAD Filter TOTAL Total - Blank 

f.lg f.lg f.lg f.lg f.!g/hr flg/kg (Dry) 

Toluene 14749 0 14749 14736 179154.602 198670.956 
m,p-Xylene 5015 0 5015 5010 60909.647 67544.889 
o-Xylene 1411 0 1411 1411 17154.394 19023.122 
Phenol 17952 164 18115 18095 219992.028 243957.041 
Benzofuran 4470 0 4470 4461 54235.117 60143.264 
C3-alkylbenzenes 6030 0 6030 6030 73310.413 81296.544 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 9414 29 9443 9429 114634.144 127121.909 
m,p-Cresol 13869 96 13965 13937 169440.668 187898.827 
C4-alkylbenzenes 23047 0 23047 23047 280196.533 310719.973 
Undecane 0 0 0 0 0.000 0.000 
2-Ethy1pheno1 586 0 586 586 7124.362 7900.460 
2,3-Dimethylphenol 1005 0 1005 1005 12218.402 13549.424 
Naphthalene 4527 0 4527 4527 55037.519 61033.077 
2·Methy1naphthalene 1662 0 1662 1637 19902.014 22070.057 
1-Methylnaphthalene 1099 0 1099 1094 13300.430 14749.323 
Biphenyl 650 0 650 647 7865.976 8722.863 
Tetradecane 1473 0 1473 1473 17908.166 19859.006 
C2-alkylnaphthalenes 1662 0 1599 1595 19391.395 21503.812 
Acenaphthylene 1025 0 1025 1025 12461.554 13819.064 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 147 0 147 147 1787.169 1981.856 
Dibenzofuran 1104 0 1104 1104 13422.006 14884.143 
C3-alkylnaphthalenes 1599 0 0 0 0.000 0.000 
Fluorene 426 0 426 426 5179.144 5743.338 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 1270 20 1290 1290 15683.322 17391.798 
Anthracene 228 6 234 234 2844.882 3154.791 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 366 21 387 387 4704.997 5217.539 
Pyrene 314 24 338 338 4109.274 4556.921 
Benzo(a)anthracene 0 27 27 27 328.256 364.014 
Chrysene 0 32 32 32 389.044 431.424 
Benzo(b )fluoranthene 0 66 66 66 802.403 889.813 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-8 

Sample Name: KF04-B2 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG1099.D ENG1139.D 
Analysis Date: 02/01199 02103/99 

8270 Su"ogate Compounds 
%Recovery 

2-Fluorophenol 86.79 138.58 
Phenol-d6 99.05 131.78 
Nitrobenzene-dS 89.05 113.54 
2-Fluorobiphenyl 153.34 97.78 
2,4,6-Tribromophenol 158.40 110.39 
p· Terphenyl-dl4 129.50 123.34 

lAb Su"ogate Compounds 
%Recovery 

Toluene-d8 87.90 141.60 
Biphenyl-d10 159.57 111.71 
Fluorene-d10 121.04 109.56 
Antbracene-d10 159.44 114.25 
Pyrene-d10 134.05 124.46 

Target Compounds 
Hours= 167 Dry Fuel (kg)=l77.6 
XAD Filter TOTAL Total • Blank 

J.lg J.lg J.lg J.lg J.lg/br J.lg/kg (Dry) 
Toluene 40487 0 40487 40474 384430.139 361784.530 
m,p-Xylene 9393 0 9393 9389 89178.598 83925.358 
a-Xylene 3916 0 3916 3916 37194.950 35003.909 
Phenol 30789 34 30822 30802 292563.550· 275329.523 
Benzofuran 7982 0 7982 7974 75738.645 71277.112 
C3-alkylbenzenes 17330 0 17330 17330 164603.803 154907.494 
Decane 0 0 0 0 0.000 0.000 
a-Cresol 15383 9 15392 15379 146072.815 137468.110 
m,p-Creso1 22843 27 22870 22843 216967.378 204186.491 
C4-a1kylbenzenes 79931 0 79931 79931 759200.609 714478.413 
Undecane 0 0 0 0 0.000 0.000 
2-Etby1phenol 717 0 717 717 6810.209 6409.041 
2,3-Dimetbylphenol 1086 0 1086 1086 10315.045 9707.417 
Naphthalene 11687 0 11687 11687 111005.461 104466.468 
2-Methylnaphthalene 5144 0 5144 5120 48630.783 45766.092 
1-Methylnaphthalene 2830 0 2830 2825 26832.414 25251.799 
Biphenyl 1514 0 1514 1510 14342.282 13497.422 
Tetradecane 3542 0 3542 3542 33642.624 31660.839 
C2-alkylnaphthalenes 5144 0 5017 5012 47604.977 44800.713 
Acenaphtbylene 3454 0 3454 3454 32806.782 30874.235 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 437 0 437 437 4150.713 3906.207 
Dibenzofuran 2316 0 2316 2316 21997.831 20702.006 
C3-alkylnaphthalenes 5017 0 0 0 0.000 0.000 
Fluorene 1303 0 1303 1303 12376.154 11647.113 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 3825 257 4082 4082 38771.652 36487.732 
Anthracene 847 52 899 899 8538.882 8035.882 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 912 201 1114 1114 10580.995 9957.700 
Pyrene 595 239 834 834 7921.499 7454.867 
Benzo(a)anthracene 0 124 124 124 1177.777 1108.398 
Chrysene 0 148 148 148 1405.734 1322.926 
Benzo(b)fluorantbene 0 127 127 127 1206.271 1135.214 
Benzo(k)fluorantbene 0 32 32 32 303.942 286.038 
Benzo(a)pyrene 0 76 76 76 721.863 679.340 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)antbracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni - SVOC Compounds 
Episode KF -A 

Sample Name: KFOS-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
FileName: ENG1073.D ENG1079.D 
Analysis Date: 01115/99 01118/99 

8270 Su"ogate Compounds 
%Recovery 

2-Fluorophenol 98.16 96.76 
Phenol-d6 110.15 93.83 
Nitrobenzene-dS 100.25 110.34 
2-Fluorobiphenyl 94.88 96.08 
2,4,6-Tribromophenol 130.45 111.77 
p-Terphenyl-d14 110.91 96.17 

lAb Su"ogate Compounds 
%Recovery 

Toluene-d8 101.84 104.54 
Bipheny1-d10 92.27 100.55 
Fluorene-d10 77.67 106.00 
Anthracene-dlO 117.22 106.40 
Pyrene-d10 109.81 97.61 

Target Compounds 
Hours= 168 Dry Fuel (kg)=124.7 
XAD Filter TOTAL Total - Blank 

pg pg pg pg pg!hr pg!kg (Dry) 
Toluene 4108 0 4108 4095 56584.390 68475.934 
m,p-Xylene 1293 0 1293 1289 17811.301 21554.452 
o-Xylene 422 0 422 422 5831.163 7056.616 
Phenol 6532 0 6532 6511 89968.490 108875.899 
Benzofuran 1512 0 1512 1503 20768.337 25132.925 
C3-a1kylbenzenes 2425 0 2425 2425 33508.461 40550.462 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 2314 0 2314 2300 31781.221 38460.232 
m,p-Cresol 4951 0 4951 4924 68039.448 82338.339 
C4-alkylbenzenes 4038 0 4038 4038 55796.769 67522.789 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 171 0 171 171 2362.865 2859.435 
2,3-Dimethylphenol 292 0 292 292 4034.833 4882.777 
Naphthalene 1957 0 1957 1957 27041.673 32724.641 
2-Methylnaphthalene 391 0 391 367 5071.177 6136.915 
1-Methylnaphthalene 359 0 359 354 4891.544 5919.531 
Biphenyl 129 0 129 126 1741.058 2106.952 
Tetradecane 391 0 391 391 5402.807 6538.239 
C2-alkylnaphthalenes 629 0 629 624 8622.383 10434.428 
Acenaphthylene 221 0 221 221 3053.761 3695.527 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 245 0 245 245 3385.391 4096.851 
C3-alkylnaphthalenes 561 0 561 561 7751.854 9380.952 
Fluorene 97 0 97 97 1340.338 1622.018 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 298 0 298 298 4117.741 4983.108 
Anthracene 56 0 56 56 773.804 936.423 
Carbazole 0 0 0 0 0.000 0.000 
F1uoranthene 89 0 89 89 1229.795 1488.244 
Pyrene 74 0 74 74 1022.526 1237.416 
Benzo(a)anthracene 0 0 0 0 0.000 0.000 
Chrysene 0 0 0 0 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF·B 

Sample Name: KF05·B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG1124.D ENG1126.D 
Analysis Date: 02/01199 02/01199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 124.80 138.88 
Phenol-d6 120.95 140.86 
Nitrobenzene-ciS 80.96 112.58 
2-Fluorobiphenyl 115.59 105.69 
2,4,6-Tribromophenol 124.11 121.04 
p· Terphenyl-d14 107.66 113.65 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 90.32 138.91 
Biphenyl-dlO 116.69 111.35 
Fluorene-d10 99.50 104.25 
Anthracene-d10 120.27 118.40 
Pyrene-d10 103.99 113.14 

Target Compounds 
Hours= 78.5 Dry Fuel (kg)=64.4 
XAD Filter TOTAL Total • Blank 

Jig J.lg Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 2423 0 2423 2410 75919.615 89119.424 
m,p-Xylene 600 0 600 596 18775.141 22039.492 
o-Xylene 192 0 192 192 6048.368 7099.971 
Phenol 3921 0 3921 3901 122888.970 144255.134 
Benzofuran 836 0 836 827 26052.084 30581.645 
CJ..alkylbenzenes 1402 0 1402 1402 44165.685 51844.578 
Decane 0 0 0 0 0.000 0.000 
o-Creso1 1349 0 1349 1335 42055.056 49366.984 
m,p-Creso1 2625 0 2625 2598 81841.975 96071.479 
C4-alkylbenzenes 2695 0 2695 2695 84897.660 99658.443 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 83 0 83 83 2614.659 3069.258 
2,3-Dimethylphenol 134 0 134 134 4221.257 4955.188 
Naphthalene 1368 0 1368 1368 43094.619 50587.291 
2-Methylnaphthalene 266 0 266 242 7623.463 8948.921 
1-Methylnaphthalene 220 0 220 215 6772.912 7950.488 
Biphenyl 166 0 166 163 5134.812 6027.579 
Tetradecane 266 0 266 266 8379.509 9836.418 
C2-alkylnaphtha1enes 422 0 422 417 13136.298 15420.249 
Acenaphthylene 526 0 526 526 16570.007 19450.961 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 43 0 43 43 1354.582 1590.098 
Dibenzofuran 365 0 365 365 11498.199 13497.340 
CJ..alkylnaphthalenes 625 0 625 625 19688.697 23111.884 
Fluorene 305 0 305 305 9608.084 11278.599 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 1846 0 1846 1846 58152.535 68263.260 
Anthracene 442 0 442 442 13923.846 16344.724 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 897 0 897 897 28257.218 33170.176 
Pyrene 568 0 568 568 17893.088 21004.080 
Benzo(a)anthracene 181 0 181 181 5701.847 6693.202 
Chrysene 197 0 197 197 6205.877 7284.866 
Benzo(b)fluoranthene 135 0 135 135 4252.759 4992.167 
Benzo(k)fluoranthene 34 0 34 34 1071.065 1257.286 
Benzo(a)pyrene 70 0 70 70 2205.134 2588.531 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF -C 

Sample Name: KFOS-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
FileName: ENG1132.D ENG1127.D 
Analysis Date: 02/02/99 02/01199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 104.13 101.63 

Phenol-d6 132.62 128.05 
Nitrobenzene-d5 85.27 100.15 

2-Fluorobipheny1 92.06 111.96 
2,4,6-Tribromophenol 134.17 128.06 
p-Terphenyl-d14 118.57 102.86 

lAb Surrogate Compounds 
%Recovery 

Toluene-d8 101.46 89.47 
Bipbenyl-dlO 113.89 120.72 
Fluorene-dlO 84.74 122.94 
Anthracene-dlO 130.49 108.45 
Pyrene-d10 118.70 109.89 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l54.70 

XAD Filter TOTAL Total • Blank 
pg pg pg pg pglhr pglkg (Dry) 

Toluene 4102 0 4102 4089 60505.749 59885.096 
m,p-Xylene 820 0 820 816 12074.515 11950.657 
a-Xylene 255 0 255 255 3773.286 3734.580 

Phenol 6099 0 6099 6079 89952.176 89029.468 
Benzofuran 1275 0 1275 1266 18733.255 18541.093 

C3-alkylbenzenes 1016 0 1016 1016 15033.955 14879.740 
Decane 0 0 0 0 0.000 0.000 
a-Cresol 985 0 985 971 14368.081 14220.696 
m,p-Cresol 1932 0 1932 1904 28173.868 27884.867 
C4-alkylbenzenes 509 0 509 509 7531.775 7454.515 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 71 0 71 71 1050.601 1039.824 
2,3-Dimethylphenol 103 0 103 103 1524.112 1508.478 
Naphthalene 2834 0 2834 2834 41935.264 41505.102 
2-Methylnaphthalene 404 0 404 380 5622.936 5565.257 
1-Methylnaphthalene 313 0 313 308 4557.537 4510.787 
Biphenyl 230 0 230 226 3344.167 3309.863 
Tetradecane 404 0 404 404 5978.069 5916.747 
C2-alkylnaphthalenes 424 0 424 419 6200.027 6136.428 
Acenaphthylene 536 0 536 536 7931.299 7849.942 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 45 0 45 45 665.874 659.044 
Dibenzofuran 272 0 272 272 4024.838 3983.552 
C3-alkylnaphthalenes 348 0 348 348 5149.425 5096.604 
Fluorene 133 0 133 133 1968.028 1947.840 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 518 0 518 518 7664.949 7586.324 
Anthracene 102 0 102 102 1509.314 1493.832 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 172 0 172 172 2545.118 2519.0ll 
Pyrene 151 0 151 151 2234.377 2211.457 
Benzo(a)anthracene 0 0 0 0 0.000 0.000 
Chrysene 0 0 0 0 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
Indeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-A 

Sample Name: KF06·A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11/15/98 11/15/98 
FileName: ENG1063.D ENG1080.D 
Analysis Date: 01/14/99 01/18/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 104.39 94.27 
Phenol-d6 107.00 95.29 
Nitrobenzene-dS 89.55 93.60 
2-Fiuorobiphenyl 108.53 95.98 
2,4,6-Tribromophenol 114.40 IOL02 
p· Terphenyl-d14 103.90 84.01 

lAb Surrogate Compounds 
%Recovery 

Toluene-d8 99.06 98.81 
Biphenyl·d10 107.34 101.97 
Fluorene·d10 91.65 98.87 
Anthracene-d10 100.31 108.24 
Pyrene-d10 98.32 83.47 

Target Compounds 
Hours= 168 Dry Fuel (kg)=ll2.8 
XAD Filter TOTAL . Total • Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 10425 0 10425 10412 92263.808 137550.016 

m,p-Xylene 1282 0 1282 1278 11324.736 16883.300 
o-Xylene 448 0 448 448 3969.860 5918.403 
Phenol 7227 0 7227 7207 63863.356 95209.659 
Benzofuran 1751 0 1751 1742 15436.377 23013.074 
C3-alkylbenzenes 1175 0 1175 1175 10412.022 15522.596 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 2488 0 2488 2475 21931.706 32696.532 
m,p·Cresol 3918 0 3918 3891 34479.301 51402.911 
C4-alkylbenzenes 7260 0 7260 7260 64333.005 95909.827 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 188 0 188 188 1665.924 2483.615 
2,3-Dimethylphenol 353 0 353 353 3128.037 4663.384 
Naphthalene 3907 0 3907 3907 34621.081 51614.283 
2-Methylnaphthalene 550 0 550 526 4661.041 6948.839 
1-Methylnaphthalene 429 0 429 425 3766.051 5614.556 
Biphenyl 320 0 320 317 2809.031 4187.798 
Tetradecane 550 0 550 550 4873.712 7265.896 
C2-alky1naphthalenes 256 0 256 251 2224.185 3315.891 
Acenaphthylene 1012 0 1012 1012 8967.631 13369.249 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 446 0 446 446 3952.138 589L981 
C3-alky1naphthalenes 195 0 195 195 1727.953 2576.090 
Fluorene 249 0 249 249 2206.463 3289.469 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 892 0 892 892 7904.276 11783.962 
Anthracene 150 0 150 ISO 1329.194 1981.608 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 297 3 300 300 2658.389 3963.216 
Pyrene 230 4 234 234 2073.543 3091.308 
Benzo(a)anthracene 0 9 9 9 79.752 118.896 
Chrysene 0 10 10 10 88.613 132.107 
Benzo(b)fluoranthene 0 25 25 25 221.532 330.268 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 II 11 11 97.474 145.318 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a.h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF -A 

Sample Name: KF07·A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
FileName: ENG1056.D ENG108l.D 
Analysis Date: 01/13/99 01118199 

8270 Su"ogate Compounds 
%Recovery 

2-Fiuorophenol 106.28 93.18 
Phenol-d6 116.57 99.94 
Nitrobenzene-d5 106.51 95.44 
2-Fiuorobiphenyl 100.49 84.57 
2,4,6-Tribromophenol 112.42 91.81 
p· Terphenyl-d14 112.78 86.27 

Lab Su"ogate Compounds 
%Recovery 

Toluene·d8 104.42 104.21 
Biphenyl-d10 104.35 93.25 
Fluorene-d10 88.27 89.59 
Anthracene-d10 111.82 100.20 
Pyrene-d10 110.00 87.32 

Target Compounds 
Hours= 168.25 Dry Fuel (kg)=l40.8 
XAD Filter TOTAL Total - Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 11732 0 11732 11719 157190.252 187453.923 
m,p-Xylene 2003 0 2003 1999 26813.151 31975.458 
o-Xylene 659 0 659 659 8839.353 10541.184 
Phenol 16277 0 16277 16257 218059.725 260042.531 
Benzofuran 2769 0 2769 2761 37034.072 44164.202 
C3-alkylbenzenes 3431 0 3431 3431 46020.970 54881.339 
De cane 0 0 0 0 0.000 0.000 
o-Cresol 4206 0 4206 4192 56228.478 67054.087 
m,p-Cresol 8800 0 8800 8772 I 17661.310 140314.516 
C4-alkylbenzenes 9251 0 9251 9251 124086.272 147976.469 
Undecane 0 0 0 0 0.000 0.000 
2-Ethy1phenol 311 0 311 311 4171.531 4974.671 
2,3-Dimethylphenol 492 0 492 492 6599.335 7869.898 
Naphthalene 4608 0 4608 4608 61808.403 73708.309 
2-Methylnaphthalene 794 0 794 769 10314.814 12300.714 
l-Methylnaphtha1ene 618 0 618 613 8222.342 9805.381 
Biphenyl 349 0 349 345 4627.582 5518.526 
Tetradecane 794 0 794 794 10650.146 12700.607 
C2-alkylnaphthalenes 686 0 686 681 9134.445 10893.090 
Acenaphthylene 926 0 926 926 12420.699 14812.043 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 568 0 568 568 7618.744 9085.573 
C3-alkylnaphthalenes 586 0 586 586 7860.183 9373.496 
Fluorene 285 0 285 285 3822.785 4558.782 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 1090 11 1101 1101 14768.023 17611.295 
Anthracene 162 3 165 165 2213.192 2639.295 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 323 26 349 349 4681.235 5582.509 
Pyrene 233 23 255 255 3420.387 4078.910 
Benzo(a)anthracene 0 28 28 28 375.572 447.880 
Chrysene 0 32 32 32 429.225 511.863 
Benzo(b)fluoranthene 0 68 68 68 912.103 1087.709 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 23 23 23 308.505 367.902 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a.h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni - SVOC Compounds 
Episode KF-B 

Sample Name: KF07-B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
FileName: ENG1133.D ENG1131.D 
Analysis Date: 02/02199 02/02/99 

8270 Su"ogate Compounds 
o/o Recovery 

2-Fiuorophenol 92.46 141.25 
Phenol-d6 100.91 138.59 
Nitrobenzene-d5 77.25 130.90 
2-Fiuorobipheny1 84.52 115.12 
2,4,6-Tribromophenol 98.01 119.20 
p-Terphenyl-d14 114.32 105.42 

Lab Su"ogate Compounds 
%Recovery 

Toluene-dB 89.74 135.93 
Biphenyl-d10 86.21 125.48 
F1uorene-d10 81.88 119.07 
Anthracene-dlO 101.74 132.36 
Pyrene-d10 109.16 102.99 

Target Compounds 
Hours= 168 Dry Fuel (kg)=119.7 
XAD Filter TOTAL Total - Blank 

Jlg Jlg Jlg Jlg Jlg/br Jlg/kg (Dry) 
Toluene 8914 0 8914 8901 114212.167 153041.102 
m,p-Xylene 1248 0 1248 1244 15962.244 21388.960 
o-Xylene 407 0 407 407 5222.374 6997.835 
Phenol 10504 0 10504 10484 134524.251 180258.726 
Benzofuran 1668 0 1668 1659 21287.269 28524.344 
C3-alkylbenzenes 1542 0 1542 1542 19785.997 26512.682 
De cane 0 0 0 0 0.000 0.000 
o-Creso1 2942 0 2942 2929 37583.130 50360.340 
m,p-Creso1 4725 0 4725 4697 60269.020 80758.798 
C4-alkylbenzenes 6682 0 6682 6682 85739.321 114888.287 
Undecane 0 0 0 0 0.000 0.000 
2-Ethy1phenol 192 0 192 192 2463.626 3301.190 
2,3-Dimethylphenol 399 0 399 399 5119.723 6860.285 
Naphthalene 3249 0 3249 3249 41689.173 55862.324 
2-Methylnaphthalene 420 0 420 396 5081.229 6808.704 
1-Methylnaphthalene 352 0 352 347 4452.491 5966.213 
Biphenyl 226 0 226 222 2848.568 3817.001 
Tetradecane 420 0 420 420 5389.182 7221.353 
C2-alkylnaphthalenes 414 0 414 409 5248.037 7032.222 
Acenaphthy1ene 575 0 575 575 7378.047 9886.376 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 388 0 388 388 4978.578 6671.155 
C3-alky1naphthalenes 208 0 208 208 2668.928 3576.289 
Fluorene 185 0 185 185 2373.806 3180.834 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 750 0 750 750 9623.539 12895.273 
Anthracene 123 0 123 123 1578.260 2114.825 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 238 15 254 • 254 3259.172 4367.199 
Pyrene 208 12 220 220 2822.905 3782.613 
Benzo(a)anthracene 0 21 21 21 269.459 361.068 
Chrysene 0 24 24 24 307.953 412.649 
Benzo(b)fluoranthene 0 52 52 52 667.232 894.072 
Benzo(k)Ouoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 17 17 17 218.134 292.293 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni- SVOC Compounds 
Episode KF -C 

Sample Name: KF07-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12115/98 11/15/98 
FileName: ENG1134.D ENG1140.D 
Analysis Date: 01J01J99 01/03/99 

8270 Su"ogate Compounds 
%Recovery 

2-Fluorophenol 84.57 116.80 
Phenol-d6 104.D7 118.43 
Nitrobenzene-dS 91.75 121.48 
2-Fluorobiphenyl 86.76 95.61 
2,4,6-Tribromophenol 95.12 107.59 
p-Terphenyl-dl4 99.98 106.34 

Lab Su"ogate Compounds 
%Recovery 

Toluene-d8 84.91 128.41 
Biphenyl-dlO 83.81 98.07 
Fluorene-dlO 78.09 101.18 
Anthracene-dlO 100.40 108.57 
Pyrene-dlO 96.43 104.97 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l97.70 

XAD Filter TOTAL Total - Blank 

"g Jig "g Jig Jlg/hr Jig/kg (Dry) 
Toluene 11561 0 11561 11548 174521.555 148737.926 
m,p-Xylene 1666 0 1666 1662 25117.321 21406.515 
o-Xylene 548 0 548 548 8281.764 7058.225 
Phenol 15789 7 15796 15776 238418.085 203194.451 
Benzofuran 2621 0 2621 2612 39474.394 33642.489 
C3-alkylbenzenes 2295 0 2295 2295 34683.665 29559.538 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 3826 0 3826 3813 57624.757 49111.336 
m,p-Cresol 8713 0 8713 8686 131268.984 111875.444 
C4-alkylbenzenes 6533 0 6533 6533 98731.323 84144.862 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 260 0 260 260 3929.304 3348.793 
2,3-Dimethylphenol 488 0 488 488 7375.002 6285.427 
Naphthalene 5939 0 5939 5939 89754.374 76494.158 
2-Methylnaphthalene 789 0 789 764 11546.109 9840.299 
1-Methylnaphthalene 632 0 632 627 9475.668 8075.743 
Biphenyl 312 0 312 309 4669.827 3979.912 
Tetradecane 789 0 789 789 11923.927 10162.299 
C2-alkylnaphthalenes 611 0 611 606 9158.301 7805.264 
Acenaphthylene 1091 0 1091 1091 16487.965 14052.050 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 115 0 115 115 1737.961 1481.197 
Dibenzofuran 524 0 524 524 7919.059 6749.106 
C3-alkylnaphthalenes 409 0 409 409 6181.098 5267.909 
Fluorene 319 0 319 319 4820.954 4108.711 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 1475 40 1515 1515 22895.753 19513.159 
Anthracene 236 9 245 245 3702.614 3155.593 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 426 66 492 492 7435.452 6336.947 
Pyrene 307 55 361 361 5455.688 4649.670 
Benzo{a)anthracene 0 51 51 51 770.748 656.879 
Chrysene 0 55 55 55 831.199 708.399 
Benzo{b )fluoranthene 0 101 101 101 1526.384 1300.877 
Benzo{k)fluoranthene 0 20 20 20 302.254 257.599 
Benzo(a)pyrene 0 41 41 41 619.621 528.079 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-A 

Sample Name: KFOS-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 11115/98 11115/98 
FileName: ENG1066.D ENG1082.D 
Analysis Date: 01115199 01118199 

8270 Su"ogate Compounds 
%Recovery 

2-Fluorophenol 99.80 97.21 
Phenol-d6 115.80 102.18 
Nitrobenzene-ciS 103.21 104.05 
2-Fluorobiphenyl 98.71 87.87 
2,4,6-Tribromophenol 113.94 99.63 
P· Terphenyl-d14 102.30 85.72 

Lab Su~gate Compounds 
%Recovery 

Toluene-dB 106.08 102.79 
Biphenyl-dlO 100.46 96.87 
Fluorene-d10 94.16 95.66 
Anthracene-d10 110.55 100.30 
Pyrene-d10 103.81 90.44 

Target Compounds 
Hours= 168 Dry Fuel (kg)=l88 
XAD Filter TOTAL Total • Blank 

"g "g pg pg l'glhr pglkg (Dry) 
Toluene 14591 0 14591 14579 257767.402 230525.782 
m,p·Xylene 2417 0 2417 2413 42663.608 38154.792 
o-Xylene 842 0 842 842 14887.177 13313.856 
Phenol 15830 0 15830 15810 279532.384 249990.576 
Benzofuran 3594 0 3594 3585 63385.427 56686.668 
C3-alkylbenzenes 5071 0 5071 5071 89658.996 80183.568 
Decane 0 0 0 0 0000 0.000 
o-Cresol 3858 0 3858 3844 67964.736 60782.022 
m,p-Cresol 6672 0 6672 6644 117470.788 105056.128 
C4-alkylbenzenes 20980 0 20980 20980 370941.772 331739.550 
Undecane 0 0 0 0 0.000 0.000 
2·Ethylpheno1 309 0 309 309 5463.346 4885.964 
2,3-Dimethy1phenol 449 0 449 449 7938.649 7099.669 
Naphthalene 7836 0 7836 7836 138546.221 123904.247 
2-Methylnaphthalene 1277 0 1277 1253 22153.958 19812.662 
1-Methylnaphthalene 1076 0 1076 1071 18936.065 16934.845 
Biphenyl 578 0 578 575 10166.421 9092.004 
Tetradecane 1277 0 1277 1277 22578.296 20192.155 
C2-alkylnaphthalenes 1055 0 1055 1050 18564.769 16602.790 
Acenaphthylene 2002 0 2002 2002 35396.827 31655.986 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 0 0 0 0 0.000 0.000 
Dibenzofuran 846 0 846 846 14957.900 13377.105 
C3-alkylnaphthalenes 892 0 892 892 15771.214 14104.465 
Fluorene 523 0 523 523 9247.023 8269.770 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 2142 3 2145 2145 37925.172 33917.127 
Anthracene 329 0 329 329 5816.961 5202.207 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 679 3 682 682 12058.260 10783.907 
Pyrene 472 4 476 476 8416.029 7526.598 
Benzo(a)anthracene 151 9 160 160 2828.917 2529.949 
Chrysene 133 12 145 145 2563.706 2292.766 
Benzo(b)fluoranthene 0 47 47 47 830.994 743.172 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 23 23 23 406.657 363.680 
lndeno(1,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF-B 

Sample Name: KF08-B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
File Name: ENG113S.D ENG114l.D 
Analysis Date: 02/02/99 02/03199 

8270 Su"ogate Compounds 
%Recovery 

2-Fluoropbenol 97.61 124.10 
Pbenol-d6 114.80 121.06 
Nitrobenzene-dS 86.69 161.55 
2-Fluorobipbenyl 88.53 88.21 
2,4,6-Tribromopbenol 96.59 113.81 
p-Terphenyl-d14 109.19 113.18 

Lab Su"ogate Compounds 
%Recovery 

Toluene-d8 99.99 121.58 
Bipbenyl-dlO 96.85 92.15 
Fluorene-dlO 89.72 101.63 
AntfJracene-dlO 104.31 123.16 
Pyrene-dlO 111.02 113.41 

Target Compounds 
Hours= 172.75 DryFue1(kg)=189 
XAD Filter TOTAL Total - Blank 

pg pg pg pg pglhr pglkg (Dry) 
Toluene 12776 0 12776 12764 287951.093 258807.708 
m.p-Xylene 2249 0 2249 2245 50646.365 45520.472 
o-Xylene 782 0 782 782 17641.629 15856.129 
Phenol 13084 252 13336 13316 300404.008 270000.270 
Benzofuran 2468 0 2468 2460 55496.685 49879.894 
C3-alky1benzenes 4079 0 4079 4079 92020.723 82707.352 
Decane 0 0 0 0 0.000 0.000 
a-Cresol 3132 77 3209 3195 72078.012 64783.033 
m,p-Cresol 4946 608 5553 5526 124664.505 112047.273 
C4-alkylbenzenes 17248 0 17248 17248 389108.466 349726.994 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 194 14 208 208 4692.403 4217.487 
2,3-Dimethylphenol 332 74 406 406 9159.209 8232.210 
Naphthalene 4456 0 4456 4456 100525.703 90351.547 
2-Methylnaphtbalene 636 0 636 612 13806.492 12409.144 
1-Methylnapbtba1ene 487 0 487 482 10873.741 9773.215 
Biphenyl 257 0 257 253 5707.586 5129.924 
Tetradecane 636 0 636 636 14347.923 12895.777 
C2-alkylnaphtbalenes 512 0 512 507 11437.731 10280.124 
Acenaphthylene 705 197 902 902 20348.785 18289.294 
Pentadecane 0 0 0 0 0.000 0.000 
Acenapbthene 0 0 0 0 0.000 0.000 
Dibenzofuran 261 253 514 514 11595.649 10422.059 
C3-a1kylnapbtbalenes 0 0 0 0 0.000 0.000 
Fluorene 136 159 295 295 6655.090 5981.532 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 329 643 972 972 21927.959 19708.641 
Anthracene 0 158 158 158 3564.421 3203.668 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 106 251 357 357 8053.787 7238.667 
Pyrene 86 176 262 262 5910.623 5312.411 
Benzo(a)anthracene 0 64 64 64 1443.816 1297.688 
Chrysene 0 62 62 62 1398.697 1257.136 
Benzo(b)fluoranthene 0 99 99 99 2233.403 2007.362 
Benzo(k)fluoranthene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 0 0 0 0.000 0.000 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)antbracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Omni • SVOC Compounds 
Episode KF ·C 

Sample Name: KF08-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 12/15/98 12/15/98 
FileName: ENG1138.D ENG1142.D 
Analysis Date: 02/03/99 02/03/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 93.76 108.59 
Phenol-d6 104.36 107.40 

Nitrobenzene-ciS 86.76 110.15 
2-Fluoroblphenyl 85.43 97.85 
2,4,6-Tribromophenol 92.75 118.73 
p· Terphenyl-d14 104.96 106.37 

lAb Surrogate Compounds 
%Recovery 

Toluene-d8 84.97 92.61 
Biphenyl-d10 93.20 98.61 
Fluorene-d10 76.58 109.85 
Antbracene-d10 98.71 107.76 
Pyrene-d10 102.96 105.66 

Target Compounds 
Hours= 171 Dry Fuel (kg)= 205.00 

XAD Filter TOTAL Total ·Blank 

J.lg J.lg J.lg J.lg J.lg/br J.lg/kg (Dry) 
Toluene 11642 0 11642 11629 199790.811 166323.338 
m,p-Xylene 1684 0 1684 1680 28863.063 24028.137 

o-Xy1ene 549 0 549 549 9432.037 7852.052 
Phenol 14419 0 14419 14398 247363.324 205926.857 
Benzofuran 2767 0 2767 2758 47383.529 39446.192 
C3-alkylbenzenes 2147 0 2147 2147 36886.308 30707.387 
Decane 0 0 0 0 0.000 0.000 
o-Cresol 2448 0 2448 2434 41817.081 34812.194 
m,p·Cresol 4274 0 4274 4247 72965.137 60742.559 
C4-alkylbenzenes 6747 0 6747 6747 115916.123 96498.716 
Undecane 0 0 0 0 0.000 0.000 
2-Ethylphenol 140 0 140 140 2405.255 2002.345 
2,3-Dimethylphenol 212 0 212 212 3642.244 3032.122 
Naphthalene 8342 0 8342 8342 143318.853 119311.143 
2-Methylnaphtbalene 989 0 989 964 16561.901 13787.574 
1-Methylnaphtbalene 732 0 732 728 12507.327 10412.193 
Biphenyl 457 0 457 453 7782.719 6479.016 
Tetradecane 989 0 989 989 16991.410 14145.136 
C2-alkylnaphthalenes 542 0 542 538 9243.052 7694.725 
Acenaphthylene 1674 0 1674 1674 28759.981 23942.322 
Pentadecane 0 0 0 0 0.000 0.000 
Acenaphthene 101 0 101 101 1735.220 1444.549 
Dibenzofuran 657 0 657 657 11287.519 9396.718 
C3-alkylnaphthalenes 316 0 316 316 5429.005 4519.578 
Fluorene 406 0 406 406 6975.240 5806.800 
Heptadecane 0 0 0 0 0.000 0.000 
Octadecane 0 0 0 0 0.000 0.000 
Phenanthrene 2102 0 2102 2102 36113.190 30063.776 
Anthracene 298 0 298 298 5119.758 4262.134 
Carbazole 0 0 0 0 0.000 0.000 
Fluoranthene 740 0 740 740 12713.492 10583.822 
Pyrene 513 0 513 513 8813.543 7337.163 
Benzo(a)anthracene 163 7 170 170 2920.667 2431.419 
Chrysene 166 8 174 174 2989.389 2488.629 
Benzo(b)fluorantbene 0 37 37 37 635.675 529.191 
Benzo(k)fluorantbene 0 0 0 0 0.000 0.000 
Benzo(a)pyrene 0 19 19 19 326.428 271.747 
lndeno(l,2,3-cd)pyrene 0 0 0 0 0.000 0.000 
Dibenz(a,h)antbracene 0 0 0 0 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0 0.000 0.000 
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Blank Data - Klamath Falls 

D-25 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobipbenyl 
2,4,6-Tribromophenol 
p· Terpbenyl-d14 

Toluene-dB 
Biphenyl-dlO 
Fluorene-d10 
Anthracene-d10 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimetbylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylpbenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5· Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni • Blanks 
Episode A, B, and C of KF 

D-26 

XAD Cleaning Blk (190mL) 
Blank 

12/07/99 
ENG1067.D 

1115/1999 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

pg 
4.56 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-dlO 
Anthracene-d10 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-27 

XAD Cleaning Blk (200mL) 
Blank 

11J07199 
ENG1068.D 

01/15/99 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

"g 
7.66 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrohenzene-dS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-d10 
Anthracene-dlO 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)Ouoranthene 
Benzo(a)pyrene 
10eno(l,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-28 

KF-RB-MeOH 
Blank 

12/04/99 
ENG1069.D 

1115/1999 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

,..g 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-d8 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-d10 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenapbthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Cbrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-29 

KF-RB-MeCI2 
Blank 

12/04/99 
ENG1070.D 

01115/99 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Filter 

pg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-dS 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
p· Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-dlO 
Anthracene-d10 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5· Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,:Z,3-cd)pyrene 

Omni • Blanks 
Episode A, B, and C of KF 

D-30 

KFBl-B Filter 
Filter 

12115/98 
ENGllll.D 

01/29/99 
8270 Surrogate Compounds 

%Recovery 
107.03 
108.58 
81.20 
82.41 
90.61 
95.65 

Lab Surrogate Compounds 
%Recovery 

115.40 
88.02 
91.18 
96.27 
101.85 

Target Compounds 
Filter 

!Jg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p· Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-d10 
Anthracene-d10 
Pyrene-d10 

Toluene 
m,p·Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4· Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5· Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo{a)pyrene 
10eno{1,2,3-cd)pyrene 

Omni • Blanks 
Episode A, B, and C of KF 

D-31 

KFB-B MeOH/MeCI2 
Rinse 

12121/98 
ENG1086.D 

01127/99 
8270 Surrogate Compoumls 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compouruls 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compouruls 
Rinse 

"g 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-dB 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-cliO 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-32 

KFB-B-XAD 
XAD 

11/28198 
ENG1093.D 

01/27199 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
XAD 

llg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-d14 

Toluene-ciS 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-d10 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-33 

KFBl-C-F 
Filter 

12128198 
ENG1112.D 

01129/99 
8270 Su"ogate Compounds 

%Recovery 
101.74 
111.77 
84.98 
94.40 
93.66 
103.76 

Lab Su"ogate Compounds 
%Recovery 

105.30 
93.78 
92.51 
107.40 
110.22 

Target Compounds 
Filter 

pg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-dS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-d8 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-diD 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Cbrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(l,2,3-cd)pyrene 

Omni • Blanks 
Episode A, B, and C of KF 

D-34 

KFB-C MeCI1JMeOH 
Rinse 

12/30/98 
ENG1102.D 

01128199 
8270 SurrogaJe Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab SurrogaJe Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Rinse 
~g 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-dS 
2·Fluorobiphenyl 
2,4,6-Tribromophenol 
p· Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-d10 
Anthracene-d10 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4· Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5· Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2·Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni • Blanks 
Episode A, B, and C of KF 

D-35 

KFB·CXAD 
XAD 

12128198 
ENG1106.D 

01129/99 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
XAD 

!lg 
13 
4 
0 
20 
9 
0 
0 
14 
27 
0 
0 
0 
0 
0 
24 
5 
3 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fluoropbenol 
Pbenol-d6 
Nitrobenzene-ciS 
2-Fluorobipbenyl 
2,4,6-Tribromopbenol 
p-Terpbenyl-dl4 

Toluene-d8 
Bipbenyl-d10 
Fluorene-d10 
Antbracene-d10 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimetbylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Dietbylbenzene 
UOecane 
2-Etbylphenol 
1,2,4,5-Tetrametbylbenzene 
2,3-Dimethylpbenol 
Naphthalene 
2-Methylnaphtbalene 
1-Metbylnapbtbalene 
Biphenyl 
Tetradecane 
1-Ethylnaphtbalene 
2,6-Dimetbylnapbthalene 
Acenaphtbylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimetbylnapbthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluorantbene 
Pyrene 
Benzo(a)antbracene 
Chrysene 
Benzo(b )fluorantbene 
Benzo(k)fluorantbene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A. B, and C of KF 

D-36 

KFLB-BC Filter 
Filter 

12/15/98 
ENG1107.D 

01129/99 
8270 Surrogate Compounds 

%Recovery 
111.58 
107.33 
92.53 
89.54 
100.76 
105.03 

Lab Surrogate Compounds 
%Recovery 

120.33 
99.40 
99.13 
104.85 
106.93 

Target Compounds 
Rinse 

J.lg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-dS 
2-Fiuorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-d14 

Toluene-d8 
Biphenyl-d10 
Fluorene-d10 
Anthracene-d10 
Pyrene-d10 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-37 

KFRB-BC MeC12 BLK 
Blank 

ENGllOl.D 
01128199 

8270 SurrogaJ~ Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 
NA 

lAb SurrogaJ~ Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

Jlg 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-d8 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-d10 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
1,2,4-Trimethylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
1,4-Diethylbenzene 
UOecane 
2-Ethylphenol 
1,2,4,5-Tetramethylbenzene 
2,3-Dimethylpbenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
1-Ethylnaphthalene 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenapbthene 
Dibenzofuran 
2,3,5-Trimethylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
10eno(1,2,3-cd)pyrene 

Omni - Blanks 
Episode A, B, and C of KF 

D-38 

Omni: KF-A-LB-F 
Filter 

ENG1083.D 
01118/99 

8270 Surrogate Compounds 
%Recovery 

94.66 
92.25 
111.54 
92.71 
102.41 
97.32 

lAb Surrogate Compounds 
%Recovery 

104.21 
93.01 
95.95 
103.58 
95.29 

Target Compounds 
Blank 

IJg 
7.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Organic Compound Analysis Data by Test - Portland 

D-39 



Omni • SVOC Compounds 
Episode A 

Sample Name: POl-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01122199 01122199 
FileName: ENG1200.D ENG1191.D 
Analysis Date: 03129/99 03126199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 105.07 100.50 
Phenol-d6 106.46 97.11 
Nitrobenzene-ciS 110.56 119.27 
2-Fiuorobiphenyl 100.07 93.99 
2,4,6-Tribromophenol 112.89 111.83 
p· Terphenyl-dl4 94.49 102.69 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 117.09 101.50 
Biphenyl-dlO 109.60 98.16 
Fluorene-dlO 97.72 97.23 
Anthracene-dlO 104.47 104.77 
Pyrene-dlO 93.36 101.44 

Target Compounds 
Hours= 171.25 Dry Fuel (kg)=209 8 
XAD Filter TOTAL Total - Blank 

pg pg "g pg pglhr pglkg (Dry) 
Toluene 23005 0 23005 22987.81 321762.469 262825.864 
m,p-Xylene 6819 0 6819 6818.55 95439.865 77958.331 
o-Xylene 2339 0 2339 2338.87 32737.376 26740.935 
Phenol 46533 173 46707 46679.77 653380.990 533702.467 
Benzofuran 10421 0 10421 10420.90 145862.286 119144.975 
C3-alkylbenzenes 972 0 972 971.71 13601.113 11109.824 
Decane 0 0 0 0.00 0.000 0.000 
o·Cresol 18323 31 18354 18345.42 256782.514 209748.161 
m,p-Cresol 26016 86 26102 26081.68 365067.649 298198.919 
C4-alkylbenzenes 778 0 778 777.77 10886.517 8892.455 
Undecane 0 0 0 0.00 0.000 0.000 
2·Ethylphenol 1163 0 1163 1163.22 16281.696 13299.410 
2,3-Dimethylphenol 1331 0 1331 1331.14 18632.088 15219.285 
Naphthalene 13352 0 13352 13346.77 186815.955 152597.240 
2·Methylnaphtbalene 2500 0 2500 2500.36 34997.767 28587.294 
l·Methylnaphtbalene 1782 0 1782 1782.48 24949.535 20379.577 
Biphenyl 1212 0 1212 1211.76 16961.115 13854.381 
Tetradecane 2500 0 2500 2500.36 34997.767 28587.294 
C2-alkylnaphthalenes 209 0 209 208.70 2921.193 2386.124 
Acenaphthylene 3188 0 3188 3188.44 44628.885 36454.299 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 308 0 308 307.60 4305.505 3516.874 
Dibenzofuran 1918 0 1918 19!7.97 26846.001 21928.671 
C3-alkylnaphthalenes 145 0 145 145.20 2032.378 1660.111 
Fluorene 1183 0 1183 1182.86 16556.599 13523.959 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 2564 15 2579 2576.29 36060.566 29455.422 
Anthracene 619 6 625 625.43 8754.201 7150.711 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 896 32 929 928.76 12999.938 10618.765 
Pyrene 712 38 749 749.47 10490.400 8568.894 
Benzo(a)anthracene 176 64 240 239.94 3358.462 2743.299 
Chrysene 185 71 256 256.32 3587.734 2930.576 
Benzo(b)fluoranthene 0 !58 158 157.83 2209.161 1804.513 
Benzo(k)fluoranthene 0 46 46 46.40 649.465 530.504 
Benzo(a)pyrene 0 87 87 86.87 1215.927 993.208 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 

D-40 



Omni - SVOC Compounds 
Episode B 

Sample Name: POl-B 

Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01/28/99 01/28/99 
FileName: ENG1237.D ENG1223.D 
Analysis Date: 04/01199 03/31199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuoropbenol 83.03 94.35 
Phenol-d6 89.68 89.48 
Nitrobenzene-ciS 95.09 96.60 
2-Fiuorobiphenyl 78.25 90.93 
2,4,6-Tribromophenol 94.63 122.35 
p· Terpbenyl-d14 76.34 103.04 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 94.30 85.44 
Biphenyl-dlO 85.49 91.25 
Fluorene-dlO 75.20 93.85 
Anthracene-dlO 80.78 101.01 
Pyrene-dlO 72.54 97.74 

Target Compounds 
Hours= 168.25 Dry Fuel (kg)=209 
XAD Filter TOTAL Total - Blank 

pg pg pg pg pglbr pglkg (Dry) 
Toluene 19902 0 19902 19884.81 277623.588 223652.605 
m,p-Xylene 4897 0 4897 4897.22 68372.984 55081.040 
o-Xylene 1697 0 1697 1696.90 23691.424 19085.730 

Phenol 37781 IS 37796 37768.83 527312.964 424801.506 
Benzofuran 7657 0 7657 7656.88 106902.228 86120.067 
C3-alky1benzenes 1286 0 1286 1285.78 17951.535 14461.694 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 13559 0 13559 13550.49 189186.402 152407.913 
m,p-Cresol 17160 10 17170 17149.16 239429.561 192883.629 
C4-alkylbenzenes 2992 0 2992 2992.28 41776.990 33655.399 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 889 0 889 889.22 12414.926 10001.422 
2,3-Dimethylpheno1 1245 0 1245 1245.45 17388.464 14008.086 
Naphthalene 12125 0 12125 12119.78 169211.414 136316.131 
2-Methylnaphthalene 1908 0 1908 1908.39 26644.161 21464.444 
1-Methy1naphthalene 1453 0 1453 1452.85 20284.098 16340.799 
Biphenyl 925 0 925 925.40 12920.056 10408.353 
Tetradecane 1908 0 1908 1908.39 26644.161 21464.444 
C2-alky1naphthalenes 567 0 567 566.69 7911.894 6373.795 
Acenaphthylene 2537 0 2537 2537.03 35420.976 28535.016 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphtbene 210 0 210 210.24 2935.285 2364.655 
Dibenzofuran 1618 0 1618 1617.77 22586.643 18195.722 
C3-alkylnaphthalenes 189 0 189 189.05 2639.439 2126.323 
Fluorene 945 0 945 944.56 13187.561 10623.853 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 2412 10 2422 2419.11 33774.625 27208.721 
Anthracene 509 6 514 514.22 7179.329 5783.643 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 827 37 864 863.56 12056.672 9712.813 
Pyrene 743 44 787 786.85 10985.678 8850.024 
Benzo(a)anthracene 155 60 215 215.19 3004.395 2420.330 
Chrysene 173 70 244 243.54 3400.206 2739.194 
Benzo(b )fluorantbene 0 180 180 180.34 2517.833 2028.358 
Benzo(k)fluoranthene 0 42 42 42.16 588.621 474.191 
Benzo(a)pyrene 0 102 102 102.10 1425.478 1148.361 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)antbracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 

D-41 



Omni • SVOC Compounds 
Episode C 

Sample Name: P01-C 
Sample Type: XADfRinse Filter TOTAL 
Sample Date: 02/19199 02/19/99 
File Name: ENG1273.D ENG1242.D 
Analysis Date: 04106199 04101199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 77.17 92.06 
Phenol-d6 91.32 97.33 
Nitrobenzene-d5 56.28 92.04 
2-Fluorobiphenyl 55.86 95.19 
2,4,6-Tribromophenol 55.60 124.12 
P· Terphenyl-d14 55.09 108.85 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 81.58 97.44 
Biphenyl-d10 59.68 90.96 
Fluorene-d10 45.44 96.71 
Anthracene-d10 55.57 102.62 
Pyrene-d10 53.89 102.31 

Target Compounds 
Hours= 168 Dry Fuel (kg)=210.9 
XAD Filter TOTAL Total ·Blank 

Jig Jig Jig Jig Jlgfhr Jlg{kg (Dry) 
Toluene 23179 0 23179 23162.24 302037.174 240871.035 
m,p·Xylene 5384 0 5384 5383.62 70202.768 55985.868 
o-Xylene 1837 0 1837 1836.55 23948.736 19098.831 
Phenol 54925 41 54966 54939.30 716412.182 571330.149 
Benzofuran 8312 0 8312 8312.09 108390.215 86439.900 
C3-alky1benzenes 5081 0 5081 5081.38 66261.538 52842.785 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 15101 0 15101 15092.30 196804.611 156949.324 
m,p-Creso1 23531 26 23557 23536.09 306912.203 244758.812 
C4-alky1benzenes 2408 0 2408 2407.73 31396.962 25038.702 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethy1phenol 909 0 909 909.34 11857.855 9456.498 
2,3-Dimethy1phenol 1179 0 1179 1179.13 15375.935 12262.124 
Naphthalene 13918 0 13918 13913.59 181434.153 144691.568 
2-Methylnaphthalene 1873 0 1873 1873.02 24424.307 19478.093 
1-Methy1naphthalene 1368 0 1368 1367.69 17834.770 14223.016 
Biphenyl 1006 0 1006 1006.02 13118.569 10461.902 
Tetradecane 1873 0 1873 1873.02 24424.307 19478.093 
C2-alkylnaphthalenes 1226 0 1226 1226.45 15992.991 12754.219 
Acenaphthylene 2710 0 2710 2709.89 35337.149 28180.953 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphtbene 201 0 201 200.81 2618.576 2088.283 
Dibenzofuran 1484 0 1484 1484.35 19356.024 15436.198 
C3-alkylnaphthalenes 573 0 573 573.21 7474.697 5960.982 
Fluorene 843 0 843 842.54 10986.778 8761.824 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 2552 13 2564 2561.29 33399.395 26635.618 
Anthracene 514 6 520 520.08 6781.878 5408.467 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 737 36 774 773.61 10087.927 8045.001 
Pyrene 778 38 816 815.94 10639.913 8485.203 
Benzo(a)anthracene 0 59 59 58.91 768.190 612.623 
Chrysene 0 69 69 68.58 894.288 713.184 
Benzo(b )fluorantbene 0 198 198 198.32 2586.106 2062.389 
Benzo(k)fluorantbene 0 44 44 44.12 575.328 458.817 
Benzo(a)pyrene 0 112 112 111.84 1458.401 1163.057 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode A 

Sample Name: 1'02-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01122/99 01122199 
FileName: ENG1206.D ENG1192.D 
Analysis Date: 03/30/99 03126199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 94.34 98.50 
Phenol-d6 89.65 96.42 
Nitrobenzene-ciS 94.51 106.45 
2-Fiuorobiphenyl 85.84 98.29 
2,4,6-Tribromophenol 92.04 ll4.04 
p· Terphenyl·dl4 91.25 98.08 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 101.43 86.92 
Biphenyl-dlO 89.97 108.78 
Fluorene-dlO 77.44 104.81 
Anthracene·dlO 89.38 105.57 
Pyrene-dlO 84.58 96.27 

Target Compounds 
Hours= 168 Dry Fuel (kg)=58.5 
XAD Filter TOTAL Total • Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 4897 0 4897 4879.75 130335.462 205882.325 
m,p-Xylene 1012 0 1012 1011.83 27025.428 42690.284 
o-Xylene 379 0 379 379.49 10135.971 l60ll.l24 
Phenol 8058 70 8128 8101.08 216375.431 341793.982 
Benzofuran 1594 0 1594 1593.93 42573.001 67249.759 
C3-alkylbenzenes 1262 0 1262 1262.28 33714.8ll 53257.060 
Decane 0 0 0 0.00 0.000 0.000 
o·Cresol 2665 7 2672 2663.14 71131.018 ll2360.972 
m,p-Cresol 3819 24 3842 3821.80 102078.195 161246.184 
C4-alkylbenzenes 514 0 514 514.25 13735.337 21696.805 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 184 0 184 184.37 4924.422 7778.785 
2,3-Dimethylphenol 265 0 265 265.00 7078.006 11180.658 
Naphthalene 3606 0 3606 3600.97 96179.946 151929.110 
2-Metbylnaphthalene 420 0 420 419.57 11206.486 17702.146 
l·Methylnapbtha1ene 346 0 346 345.93 9239.602 14595.189 
Biphenyl 256 0 256 255.69 6829.341 10787.858 
Tetradecane 420 0 420 419.57 11206.486 17702.146 
C2-alky1napbthalenes 268 0 268 267.98 7157.600 11306.388 
Acenapbthylene 813 0 813 813.48 21727.607 34321.667 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenapbthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 347 0 347 346.53 9255.627 14620.504 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 221 0 221 220.78 5896.913 9314.965 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 532 4 536 533.28 14243.618 22499.703 
Anthracene ll7 0 117 ll6.51 3lll.919 4915.692 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 209 10 219 218.54 5837.084 9220.457 
Pyrene 193 ll 204 204.02 5449.263 8607.841 
Benzo(a)anthracene 0 12 12 11.97 319.712 505.028 
Chrysene 0 13 13 12.57 335.738 530.343 
Benzo(b)fluoranthene 0 25 25 24.87 664.264 1049.294 
Benzo(k)fluorantbene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 17 17 16.63 444.178 701.639 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,b)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode B 

Sample Name: P02·B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01128199 01128199 
FileName: ENG1241.D ENG1227.D 
Analysis Date: 04/01199 03/31199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 79.99 95.19 
Phenol-d6 81.71 90.49 
Nitrobenzene-dS 81.77 103.50 
2-Fluorobiphenyl 82.32 82.53 
2,4,6-Tribromophenol 86.94 111.91 
p· Terphenyl·dl4 79.49 97.72 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 89.95 95.84 
Biphenyl-dlO 89.13 84.47 
Fluorene-dlO 72.16 87.72 
Antbracene-dlO 86.17 102.82 
Pyrene-dlO 82.01 93.77 

Target Compounds 
Hours= 166.75 Dry Fuel (kg)=87.2 
XAD Filter TOTAL Total • Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry) 
Toluene 9788 0 9788 9770.38 154353.667 203393.185 
m,p-Xylene 2269 0 2269 2268.61 35839.780 47226.394 
o-Xy1ene 902 0 902 901.50 14242.008 18766.819 
Phenol 15958 20 15979 15951.58 252005.026 332069.241 
Benzofuran 2981 0 2981 2981.01 47094.363 62056.657 
CJ.alkylbenzenes 1329 0 1329 1328.66 20990.334 27659.148 
Decane 0 0 0 0.00 0.000 0.000 
o·Cresol 5953 0 5953 5943.95 93903.254 123737.145 
m,p-Cresol 9154 14 9168 9147.42 144512.068 190424.824 
C4-alkylbenzenes 3092 0 3092 3092.08 48849.061 64368.837 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 516 0 516 515.65 8146.302 10734.454 
2,3-Dimethylphenol 712 0 712 711.59 11241.786 14813.401 
Naphthalene 5141 0 5141 5135.69 81134.263 106911.333 
2-Methylnaphthalene 812 0 812 811.74 12823.969 16898.256 
1-Methylnaphthalene 663 0 663 662.85 10471.786 13798.765 
Biphenyl 463 0 463 462.94 7313.583 9637.173 
Tetradecane 812 0 812 811.74 12823.969 16898.256 
C2-alkylnaphthalenes 586 0 586 585.59 9251.223 12190.418 
Acenaphthylene 1080 8 1088 1088.21 17191.676 22653.622 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 677 4 681 680.79 10755.204 14172.227 
CJ.alkylnaphthalenes 195 0 195 195.36 3086.321 4066.873 
Fluorene 384 0 384 383.95 6065.689 7992.812 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 903 38 941 937.73 14814.374 19521.031 
Anthracene 204 10 214 213.54 3373.531 4445.332 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 300 41 341 340.98 5386.844 7098.292 
Pyrene 296 39 335 335.31 5297.269 6980.258 
Benzo(a)anthracene 0 27 27 26.68 421.494 555.406 
Chrysene 0 30 30 30.37 479.789 632.222 
Benzo(b )fluoranthene 0 56 56 55.90 883.115 1163.689 
Benzo(k)fluoranthene 0 17 17 16.95 267.778 352.854 
Benzo(a)pyrene 0 32 32 32.30 510.279 672.400 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
EpisodeC 

Sample Name: P02-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 02/19/99 02/19/99 
FileName: ENG1261.D ENG1243.D 
Analysis Date: 04/02/99 04/01199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 75.86 85.53 
Phenol-d6 77.52 77.70 
Nitrobenzene-dS 68.62 79.07 
2-Fiuorobiphenyl 74.05 84.11 
2,4,6-Tribromophenol 78.34 104.55 
p-Terpbenyl-dl4 65.84 90.76 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 87.92 87.28 
Biphenyl-dlO 70.02 87.21 
Fluorene-dlO 63.05 81.24 
Anthracene-dlO 71.94 89.43 
Pyrene-dlO 68.59 87.42 

Target Compounds 
Hours= 168 Dry Fuel (kg)=78.9 
XAD Filter TOTAL Total - Blank 

Jlg Jlg Jig "g Jlg/hr Jlg/kg (Dry) 
Toluene 5068 0 5068 5050.26 91657.870 127384.606 
m,p-Xylene 1243 0 1243 1243.Q7 22560.650 31354.422 
o-Xylene 454 0 454 453.60 8232.449 11441.323 
Phenol 7015 0 7015 6988.43 126833.986 176271.796 
Benzofuran 1786 0 1786 1786.11 32416.358 45051.724 
C3-alkylbenzenes 1093 0 1093 1093.47 19845.539 27581.005 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 2604 0 2604 2595.59 47107.723 65469.542 
m,p-Cresol 3813 0 3813 3792.52 68830.972 95660.157 
C4-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimethylpbenol 0 0 0 0.00 0.000 0.000 
Naphthalene 3557 0 3557 3551.82 64462.474 89588.891 
2-Metbylnaphthalene 552 0 552 551.57 10010.520 13912.457 
1-Methylnaphthalene 421 0 421 421.28 7645.869 10626.104 
Biphenyl 249 0 249 248.63 4512.420 6271.288 
Tetradecane 552 0 552 551.57 10010.520 13912.457 
C2-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 721 0 721 721.28 13090.611 18193.116 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 331 0 331 331.25 6011.902 8355.243 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 540 0 540 536.57 9738.283 13534.107 
Anthracene 0 0 0 0.00 0.000 0.000 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 205 0 205 204.63 3713.858 5161.459 
Pyrene 211 0 211 210.60 3822.209 5312.043 
Benzo(a)anthracene 0 8 8 8.06 146.282 203.300 
Chrysene 0 9 9 9.06 164.431 228.524 
Benzo{b )fluorantbene 0 32 32 31.75 576.235 800.842 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 19 19 19.10 346.649 481.766 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode A 

Sample Name: P03-A 

Sample Type: XAD/Rinse Filter TOTAL 

Sample Date: 01121199 01121/99 
FileName: ENG1208.D ENG1193.D 

Analysis Date: 03130/99 03/26/99 
8270 Surrogate Compounds 

%Recovery 

2-Fiuorophenol 97.03 98.12 

Phenol-d6 100.35 97.69 

Nitrobenzene-dS 88.73 94.79 
2-Fiuorobiphenyl 96.67 96.15 

2,4,6-Tribromophenol 109.91 108.50 
p· Terphenyl-dl4 101.89 101.18 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 96.67 94.92 
Biphenyl-dlO 94.40 97.24 
Fluorene-dlO 83.23 99.58 
Anthracene-dlO 100.92 101.32 
Pyrene-dlO 104.16 101.20 

Target Compounds 
Hours= 168.75 Dry Fuel (kg)=27.5 
XAD Filter TOTAL Total • Blank 

pg pg pg pg pglhr pglkg (Dry) 

Toluene 495 0 495 477.65 40612.355 50279.043 

m,p-Xylene 132 0 132 131.63 11191.886 13855.816 

o-Xylene 43 0 43 42.52 3615.278 4475.798 

Phenol 1043 0 1043 1016.22 86404.453 106970.729 

Benzofuran 156 0 !56 155.93 13258.002 16413.715 
C3-alkylbenzenes 175 0 175 174.92 14872.633 18412.667 

Decane 0 0 0 0.00 0.000 0.000 

o-Cresol 324 0 324 315.58 26832.298 33219.010 

m,p·Creso1 538 0 538 517.06 43963.204 54427.472 

C4-alkylbenzenes 127 0 127 127.06 10803.320 13374.762 

Undecane 0 0 0 0.00 0.000 0.000 

2-Ethylphenol 25 0 25 25.39 2158.793 2672.637 
2,3-Dimethylphenol 38 0 38 37.84 3217.359 3983.165 

Naphthalene 339 0 339 334.11 28407.817 35169.540 

2-Methylnaphtha1ene 47 0 47 46.54 3957.079 4898.957 
1-Methylnaphthalene 38 0 38 37.75 3209.707 3973.692 

Biphenyl 29 0 29 29.28 2489.542 3082.111 
Tetradecane 47 0 47 46.54 3957.079 4898.957 
C2-alkylnaphthalenes 34 0 34 34.04 2894.263 3583.165 
Acenaphthylene 68 0 68 67.78 5763.018 7134.750 
Pentadecane 0 0 0 0.00 0.000 0.000 

Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 55 0 55 54.92 4669.592 5781.064 

C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 26 0 26 26.09 2218.311 2746.321 

Heptadecane 0 0 0 0.00 0.000 0.000 

Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 66 0 66 62.84 5342.993 6614.749 

Anthracene 12 0 12 12.32 1047.512 1296.845 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 20 0 20 19.70 1674.999 2073.688 
Pyrene 23 0 23 22.55 1917.321 2373.689 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 

Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b )fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode B 

Sample Name: P03·B 

Sample Type: XAD/Rinse Filter TOTAL 

Sample Date: 01/28199 otnS/99 
FileName: ENG1211.D ENG1228.D 
Analysis Date: 03/30/99 03131/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 83.73 80.84 

Phenol-d6 78.89 78.53 
Nitrobenzene-dS 90.66 91.45 
2-Fiuorobiphenyl 84.28 85.81 
2,4,6-Tribromophenol 105.59 103.32 
p-Terphenyl-dl4 101.71 92.58 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 81.05 77.90 
Biphenyl-dlO 90.57 90.50 
Fluorene-dlO 76.14 89.56 
Anthracene-dlO 98.17 95.41 
Pyrene-dlO 95.98 93.08 

Target Compounds 
Hours= 168.75 Dry Fuel (kg)=61.5 
XAD Filter TOTAL Total • Blank 

J.lg J.lg J.lg J.lg J.lg/hr J.lg/kg (Dry} 

Toluene 197 0 197 179.37 12166.849 11723.151 

m,p-Xylene 43 0 43 43.10 2923.517 2816.903 

o-Xy1ene 10 0 10 9.85 668.136 643.770 

Phenol 235 0 235 207.89 14101.390 13587.143 

Benzofuran 51 0 51 51.12 3467.522 3341.069 

C3-alky1benzenes 16 0 16 16.39 1111.750 1071.207 

Decane 0 0 0 0.00 0.000 0.000 

o-Cresol 53 0 53 44.15 2994.739 2885.528 

m,p-Cresol 95 0 95 74.91 5081.221 4895.920 

C4-alky1benzenes 59 0 59 58.72 3983.037 3837.785 
Undecane 0 0 0 0.00 0.000 0.000 

2-Etbylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimethylphenol 0 0 0 0.00 0.000 0.000 

Naphthalene 172 0 172 166.78 11312.857 10900.302 
2-Methylnaphthalene 21 0 21 20.52 1391.892 1341.133 
1-Methylnaphthalene 17 0 17 17.45 1183.651 1140.486 
Biphenyl 16 0 16 15.82 1073.087 1033.954 
Tetradecane 21 0 21 20.52 1391.892 1341.133 
C2-alkylnapbthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 52 0 52 51.68 3505.507 3377.669 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 24 0 24 24.33 1650.329 1590.145 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 44 0 44 40.57 2751.904 2651.548 
Anthracene 8 0 8 8.13 551.466 531.355 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 15 0 15 15.21 1031.710 994.086 
Pyrene 15 0 15 14.57 988.298 952.257 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,b)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
Episode C 

Sample Name: P03-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01/19/99 01/19199 
File Name: ENG126S.D ENG1247.D 
Analysis Date: 04106199 04/01/99 

8270 Surrogate Compounds 
%Recovery 

2-Flnorophenol 82.28 82.81 
Phenol-d6 82.56 74.85 
Nitrobenzene-ciS 75.50 81.76 
2-Fluorobiphenyl 68.64 79.50 
2,4,6-Tribromophenol 77.78 99.64 
p-Terphenyl-d14 71.11 99.45 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 74.33 84.25 
Biphenyl-dlO 72.40 86.41 
Fluorene-d10 60.46 83.84 
Anthracene-d10 64.39 83.25 
Pyrene-dlO 66.07 93.35 

Target Compounds 
Hours= 168 Dry Fuel (kg)=69.2 
XAD Filter TOTAL Total - Blank 

Jig Jig Jig Jig Jlgfhr Jig/kg (Dry) 
Toluene 1382 0 1382 1364.56 71869.072 71438.458 
m,p-Xylene 251 0 251 250.81 13209.739 13130.591 
o-Xylene 90 0 90 89.64 4721.188 4692.900 
Phenol 2026 0 2026 1999.04 105286.063 104655.226 
Benzofuran 322 0 322 322.02 16960.250 16858.630 
C3-alkylbenzenes 222 0 222 221.60 11671.298 11601.368 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 488 0 488 479.69 25264.463 25113.087 
m,p-Cresol 909 0 909 888.73 46807.909 46527.453 
C4-alkylbenzenes 223 0 223 222.57 11722.386 11652.150 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylpheno1 34 0 34 33.74 1777.029 1766.382 
2,3-Dimethylphenol 46 0 46 45.94 2419.582 2405.085 
Naphthalene 660 0 660 655.65 34531.979 34325.076 
2-Methylnaphthalene 76 0 76 75.64 3983.831 3959.961 
1-Methylnaphthalene 61 0 61 61.08 3216.981 3197.706 
Biphenyl 51 0 51 51.19 2696.091 2679.937 
Tetradecane 76 0 76 75.64 3983.831 3959.961 
C2-alkylnaphthalenes 47 0 47 46.64 2456.450 2441.732 
Acenaphthylene 90 0 90 90.33 4757.529 4729.023 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 80 0 80 79.71 4198.191 4173.037 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 29 0 29 28.50 1501.047 1492.053 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 92 0 92 88.83 4678.526 4650.494 
Anthracene 16 0 16 16.25 855.860 850.732 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 33 0 33 32.56 1714.880 1704.605 
Pyrene 33 0 33 33.40 1759.122 1748.582 
Benzo(a)anthracene 8 0 8 8.19 431.353 428.769 
Chrysene 0 0 0 000 0.000 0.000 
Benzo(b )fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(l,2.3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode A 

Sample Name: 1'04-A 

Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01122199 01122/99 

FileName: ENG1208.D ENGU94.D 
Analysis Date: 03131/99 03/26/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluoropbenol 98.69 108.68 

Pbenol-d6 92.87 99.63 
Nitrobenzene-dS 94.66 121.40 
2-Fluorobipbenyl 95.27 114.96 

2,4,6-Tribromopbenol 95.42 124.83 
p·Terpbenyl-d14 93.42 119.48 

lAb Surrogate Compounds 
o/o Recovery 

Toluene-dB 105.68 98.40 
Biphenyl-dlO 94.24 114.74 
Fluorene-dlO 81.75 111.33 
Anthracene-dlO 92.32 127.64 
Pyrene-dlO 87.99 114.54 

Target Compounds 
Hours= 168.25 Dry Fuel (kg)=70.7 
XAD Filter TOTAL Total • Blank 

pg pg pg pg pglhr pg/kg (Dry) 

Toluene 2776 0 2776 2758.62 61517.869 82998.082 

m,p-Xylene 750 0 750 750.23 16730.304 22572.029 
o-Xylene 272 0 272 271.97 6064.994 8182.710 
Phenol 4448 0 4448 4420.86 98586.209 133009.585 
Benzofuran 886 0 886 885.52 19747.302 26642.474 
CJ.alkylbenzenes 0 0 0 0.00 0.000 0.000 

Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 1340 0 1340 1331.14 29684.732 40049.759 
m,p-Cresol 2140 0 2140 2119.43 47263.783 63766.892 
C4-alky1benzenes 0 0 0 0.00 0.000 0.000 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimethylphenol 0 0 0 0.00 0.000 0.000 
Naphthalene 1509 0 1509 1504.54 33551.593 45266.812 
2-Metbylnaphthalene 0 0 0 0.00 0.000 0.000 
1-Metbylnaphtha1ene 155 0 155 155.38 3465.010 4674.889 
Biphenyl 126 0 126 126.29 2816.296 3799.664 
Tetradecane 241 0 241 240.71 5367.889 7242.197 
C2-alkylnapbthalenes 0 0 0 0.00 0.000 0.000 
Acenaphtbylene 198 0 198 198.40 4424.366 5969.224 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 0 0 0 0.00 0.000 0.000 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 000 0.000 0.000 
Phenanthrene 227 0 227 224.01 4995.475 6739.747 
Anthracene 0 0 0 0.00 0.000 0.000 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 0 0 0 0.00 0.000 0.000 
Pyrene 0 0 0 0.00 0.000 0.000 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluorantbene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dihenz(a,b)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 

D-49 



Omni • SVOC Compounds 
Episode B 

Sample Name: P04·B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01128199 01128199 

FileName: ENG12ll.D ENG1229.D 
Analysis Date: 04/02/99 04/01199 

8270 Surrogate Compounds 
o/o Recovery 

2-Fluoropbenol 88.66 86.57 
Phenol-d6 79.26 80.24 
Nitrobenzene-dS 69.84 92.32 
2-Fiuorobiphenyl 79.69 87.04 
2,4,6-Tribromophenol 84.36 105.94 
p-Terpbenyl-dl4 75.30 94.13 

lAb Surrogate Compounds 
o/o Recovery 

Toluene-d8 89.43 84.26 
Biphenyl-dlO 79.31 85.08 
Fluorene-dlO 68.61 92.16 
Anthracene-dlO 80.40 95.74 
Pyrene-dlO 76.89 96.64 

Target Compounds 
Hours= 168 Dry Fuel (kg)=109.7 
XAD Filter TOTAL Total • Blank 

"g "g "g "g Jlg/hr Jig/kg (Dry) 
Toluene 3059 0 3059 3041.59 62170.137 66385.058 

m,p·Xylene 701 0 701 701.34 14335.398 15307.289 
o-Xylene 250 0 250 249.66 5103.053 5449.023 

Phenol 4769 0 4769 4741.90 96924.494 103495.641 
Benzofuran 932 0 932 931.88 19047.639 20339.003 
C3-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 1574 0 1574 1564.82 31984.940 34153.409 
m,p-Cresol 2399 0 2399 2378.34 48613.298 51909.113 
C4-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimethylphenol 0 0 0 0.00 0.000 0.000 
Naphthalene 1556 0 1556 1551.53 31713.292 33863.344 
2-Methylnaphthalene 0 0 0 0.00 0.000 0.000 
1-Methylnaphthalene 154 0 154 153.63 3140.199 3353.094 
Biphenyl 0 0 0 0.00 0.000 0.000 
Tetradecane 236 0 236 235.65 4816.689 5143.244 
C2-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 274 0 274 274.18 5604.243 5984.191 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 243 0 243 242.94 4965.697 5302.354 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 296 0 296 293.15 5991.990 6398.226 
Anthracene 0 0 0 0.00 0.000 0.000 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 0 0 0 0.00 0.000 0.000 
Pyrene 0 0 0 0.00 0.000 0.000 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluorantbene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,b,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode C 

Sample Name: P04·C 

Sample Type: XAD/Rinse Filter TOTAL 

Sample Date: 02/19/99 02119/99 
FileName: ENG1265.D ENG1248.D 
Analysis Date: 04106199 04101199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuoropbenol 69.07 87.54 

Pbenol-d6 77.78 79.22 
Nitrobenzene-d5 57.18 80.23 
2-Fiuorobipbenyl 56.45 87.89 
2,4,6-Tribromopbenol 57.39 106.04 
p· Terpbenyl·d14 53.33 95.62 

Lab Su"ogate Compounds 
%Recovery 

Toluene-dB 71.16 88.79 
Bipbenyl-dlO 58.26 94.85 
Fluorene·dlO 47.74 88.07 
Antbracene-dlO 56.96 91.63 
Pyrene·dlO 55.04 88.73 

Target Compounds 
Hours= 168 Dry Fuel (kg)=77 
XAD Filter TOTAL Total • Blank 

Jig Jig Jig Jig Jlg/br Jig/kg (Dry) 

Toluene 2523 0 2523 2505.44 46168.404 70107.075 

m,p-Xylene 766 0 766 765.99 14115.100 21433.887 

o-Xylene 262 0 262 261.86 4825.363 7327.351 

Phenol 4235 0 4235 4208.06 77543.031 117749.688 

Benzofuran 760 0 760 759.51 13995.691 21252.564 
CJ.alkylbenzenes 340 0 340 340.41 6272.825 9525.333 

De cane 0 0 0 0.00 0.000 0.000 

a-Cresol 1470 0 1470 1460.88 26920.021 40878.258 

m,p-Cresol 2260 0 2260 2239.14 41261.223 62655.484 

C4-alky1benzenes 0 0 0 0.00 0.000 0.000 

Undecane 0 0 0 0.00 0.000 0.000 

2-Ethylpbenol 0 0 0 0.00 0.000 0.000 
2,3-Dimetbylpbenol 196 0 196 195.87 3609.348 5480.823 

Naphthalene 1100 0 1100 1095.58 20188.542 30656.455 
2-Metby1napbtbalene 0 0 0 0.00 0.000 0.000 
1-Methy1naphthalene 130 0 130 129.54 2387.068 3624.781 
Biphenyl 87 0 87 86.82 1599.855 2429.392 
Tetradecane 166 0 166 165.93 3057.636 4643.044 

C2-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 133 0 133 133.47 2459.487 3734.750 
Pentadecane 0 0 0 0.00 0.000 0.000 

Acenaphtbene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 148 0 148 147.56 2719.127 4129.015 

C3-alkylnaphtha1enes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 

Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 166 0 166 163.29 3008.988 4569.171 
Anthracene 0 0 0 0.00 0.000 0.000 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluorantbene 0 0 0 0.00 0.000 0.000 
Pyrene 0 0 0 0.00 0.000 0.000 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,b,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode A 

Sample Name: POS·A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01122/99 01122/99 
FileName: ENG1209.D ENG1195.D 
Analysis Date: 03130/99 03/26/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 88.19 98.87 
Pheno1-d6 90.09 93.32 
Nitrobenzene-dS 97.37 99.22 
2-Fluorobiphenyl 88.69 98.26 
2,4,6-Tribromophenol 110.81 102.92 
p-Terphenyl-dl4 103.o7 100.31 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 87.55 96.34 
Biphenyl-dlO 95.84 101.61 
Fluorene-dlO 73.96 101.18 
Anthracene-dlO 105.18 98.65 
Pyrene-dlO 94.92 102.80 

Target Compounds 
Hours= 167.25 Dry Fuel (kg)=40.7 
XAD Filter TOTAL Total • Blank 

Jig Jig Jig Jig Jlg/hr Jig/kg (Dry} 
Toluene 960 0 960 943.20 480336.452 236208.950 
m,p-Xylene 254 0 254 253.74 129220.284 63545.016 
o-Xylene 88 0 88 88.06 44845.662 22053.181 
Phenol 1919 0 1919 1892.35 963703.017 473907.980 
Benzofuran 300 0 300 299.79 152671.825 75077.482 
C3-alkylbenzenes 419 0 419 418.98 213370.830 104926.660 
De cane 0 0 0 0.00 0.000 0.000 
o-Cresol 557 0 557 548.09 279121.720 137260.139 
m,p·Cresol 954 0 954 933.15 475218.364 233692.093 
C4-alkylbenzenes 290 0 290 290.26 147818.552 72690.850 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 35 0 35 35.43 18043.173 8872.862 
2,3-Dimethylphenol 54 0 54 54.11 27556.197 13550.961 
Naphthalene 599 0 599 594.12 302563.076 148787.597 
2-Methylnaphthalene 80 0 80 80.16 40822.487 20074.756 
1-Methylnaphthalene 62 0 62 61.99 31569.186 15524.377 
Biphenyl 51 0 51 51.18 26064.058 12817.190 
Tetradecane 80 0 80 80.16 40822.487 20074.756 
C2-alkylnaphthalenes 63 0 63 63.46 32317.802 15892.515 
Acenaphthylene 98 0 98 97.78 49795.694 24487.395 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 85 0 85 85.46 43521.579 21402.054 
C3-alkylnaphthalenes 38 0 38 37.79 19245.032 9463.885 
Fluorene 38 0 38 38.40 19555.683 9616.649 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 112 0 112 109.11 55565.639 27324.808 
Anthracene 23 0 23 23.09 11758.873 5782.5Jl 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 44 0 44 43.60 22203.848 10918.904 
Pyrene 35 0 35 35.39 18022.802 8862.844 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b )fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compotmds 
Episode 8 

Sample Name: 1'05-8 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01128199 01/28/99 

FileName: ENG1212.D ENG1230.D 
Analysis Date: 03/30/99 04/01/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuoropbenol 86.42 92.53 
Phenol-d6 81.83 85.80 
Nitrobenzene-d5 90.34 96.90 
2·Fiuorobipbenyl 89.79 93.19 
2,4,6-Tribromopbenol 104.24 113.63 
p-Terpbenyl-d14 91.66 107.93 

lAb Surrogate Compounds 
%Recovery 

Toluene-dB 78.91 96.76 
Bipbenyl-dlO 90.03 97.64 
Fluorene-dlO 81.98 94.23 
Antbracene-dlO 95.15 102.56 
Pyrene-dlO 89.88 109.58 

Target Compounds 
Hours= 168 Dry Fuel (kg)=27.5 
XAD Filter TOTAL Total - Blank 

pg pg pg pg pglhr pglkg (Dry) 
Toluene 289 0 289 272.18 28741.624 35081.709 
m,p-Xylene 51 0 51 51.19 5405.554 6597.960 
o-Xylene 16 0 16 16.01 1690.622 2063.554 
Phenol 438 0 438 411.06 43407.053 52982.171 
Benzofuran 96 0 96 95.88 10124.722 12358.124 
C3-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 94 0 94 84.92 8967.370 10945.473 
m,p-Cresol 172 0 172 151.73 16022.362 19556.719 
C4-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimetbylphenol 0 0 0 0.00 0.000 0.000 
Naphthalene 481 0 481 475.84 50247.682 61331.768 
2-Methylnapbthalene 42 0 42 41.63 4396.039 5365.756 
l·Methylnaphthalene 35 0 35 34.93 3688.533 4502.183 
Biphenyl 33 0 33 33.09 3494.233 4265.022 
Tetradecane 42 0 42 41.63 4396.039 5365.756 
C2-alkylnaphthalenes 14 0 14 14.00 1478.370 1804.482 
Acenapbthylene 118 0 118 117.61 12419.363 15158.938 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 49 0 49 49.07 5181.687 6324.710 
C3-alkylnapbthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 29 0 29 29.40 3104.577 3789.412 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 99 0 99 95.52 10086.707 12311.723 
Anthracene 21 0 21 20.72 2187.988 2670.633 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluorantbene 43 0 43 43.13 4554.435 5559.094 
Pyrene 40 0 40 40.05 4229.194 5162.108 
Benzo(a)antbracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fiuoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,b,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
Episode C 

Sample Name: 1'05-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 02/19/99 02/19/99 
FileName: ENG1213.D ENG1249.D 
Analysis Date: 03/30/99 04101199 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 80.23 82.19 
Phenol-d6 82.24 76.03 
Nitrobenzene-dS 86.20 82.64 
2-Fiuorobiphenyl 88.77 82.84 
2,4,6-Tribromophenol 105.14 104.57 
p-Terphenyl-dl4 109.92 103.04 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 74.12 82.75 
Biphenyl-dlO 89.05 90.24 
Fluorene-dlO 79.31 90.36 
Anthracene-diD 93.09 89.97 
Pyrene-dlO 102.75 102.18 

Target Compounds 
Hours= 168 Dry Fuel (kg)=32 
XAD Filter TOTAL Total - Blank 

Jlg Jlg Jlg Jlg Jlg/hr Jlg/kg (Dry) 
Toluene 270 0 270 252.85 33114.559 34919.720 
m,p-Xylene 46 0 46 45.79 5996.898 6323.804 
a-Xylene 14 0 14 13.91 1821.726 1921.033 
Phenol 434 0 434 407.37 53351.306 56259.625 
Benzofuran 84 0 84 84.11 11015.486 11615.968 
C3-alkylbenzenes 48 0 48 47.80 6260.138 6601.395 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 77 0 77 68.02 8908.255 9393.867 
m,p-Cresol 130 0 130 109.27 14310.571 15090.677 
C4-alkylbenzenes 117 0 117 116.62 15273.165 16105.745 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00 0.000 0.000 
2,3-Dimethylphenol 0 0 0 0.00 0.000 0.000 
Naphthalene 400 0 400 394.97 51727.337 54547.130 
2-Methylnaphthalene 34 0 34 33.72 4416.148 4656.883 
1-Methylnaphthalene 28 0 28 27.98 3664.407 3864.164 
Biphenyl 29 0 29 29.31 3838.591 4047.843 
Tetradecane 34 0 34 33.72 4416.148 4656.883 
C2-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 91 0 91 90.74 11883.785 12531.601 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 36 0 36 35.88 4699.032 4955.189 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 22 0 22 22.34 2925.763 3085.254 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 82 0 82 78.40 10267.674 10827.392 
Anthracene 16 0 16 16.15 2115.088 2230.387 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 31 0 31 30.69 4019.323 4238.427 
Pyrene 31 0 31 30.65 4014.084 4232.903 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)Ouoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)Ouoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
Episode A 

Sample Name: P06-A 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01/22/99 01122/99 
FileName: ENG1217.D ENG1196.D 
Analysis Date: 03131/99 03/26/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 83.78 95.94 
Phenol-d6 77.14 93.60 
Nitrobenzene-d5 75.58 110.00 
2-Fiuorobiphenyl 81.30 93.56 
2,4,6-Tribromophenol 85.40 116.98 
p-Terphenyl-dl4 79.07 108.48 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 92.80 97.62 
Biphenyl-dlO 86.52 99.50 
Fluorene-dlO 75.04 99.67 
Anthracene-dlO 81.20 108.51 
Pyrene-dlO 78.43 104.41 

Target Compounds 
Hours= 168 Dry Fuel (kg)=205.4 
XAD Filter TOTAL Total - Blank 

J.lg ,..g J.lg J.lg J.lg/hr J.lg/kg (Dry) 
Toluene 9477 0 9477 9459.94 217070.822 147039.490 
m,p-Xylene 1743 0 1743 1742.76 39989.931 27088.390 
o-Xylene 658 0 658 658.22 15103.728 10230.967 
Phenol 13136 85 13221 13193.59 302744.354 205073.049 
Benzofuran 3209 0 3209 3209.25 73640.481 49882.608 
C3-alkylbenzenes 1008 0 1008 1008.16 23133.563 15670.219 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 3885 10 3895 3886.44 89179.501 60408.433 
m,p-Cresol 5364 31 5395 5374.81 123332.117 83542.741 
C4-alky1benzenes 853 0 853 853.36 19581.473 13264.103 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 305 0 305 305.15 7002.070 4743.064 
2,3-Dimethylphenol 311 0 311 310.54 7125.751 4826.843 
Naphthalene 6925 0 6925 6920.65 158803.458 107570.328 
2-Methylnaphthalene 844 0 844 843.90 19364.400 13117.063 
1-Methylnaphthalene 722 0 722 722.48 16578.258 11229.785 
Biphenyl 484 0 484 484.27 11112.215 7527.195 
Tetradecane 844 0 844 843.90 19364.400 13117.063 
C2-alkylnaphthalenes 325 0 325 325.22 7462.603 5055.020 
Acenaphthylene 1360 0 1360 1359.98 31206.538 21138.693 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 113 0 113 112.59 2583.526 1750.030 
Dibenzofuran 872 0 872 871.82 20005.062 13551.034 
C3-a1ky1naphtha1enes 0 9 9 9.39 215.466 145.952 
Fluorene 381 0 381 381.20 8747.138 5925.138 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 1074 35 1110 1106.45 25388.957 17197.978 
Anthracene 200 7 207 207.33 4757.461 3222.610 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 361 47 408 408.05 9363.246 6342.478 
Pyrene 331 50 382 381.85 8762.053 5935.242 
Benzo(a)anthracene 0 40 40 40.44 927.949 628.574 
Chrysene 0 45 45 45.42 1042.222 705.981 
Benzo(b)fluoranthene 0 71 71 71.49 1640.433 1111.197 
Benzo(k)fluoranthene 0 21 21 20.52 470.859 318.950 
Benzo(a)pyrene 0 39 39 38.72 888.482 601.840 
lndeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)pery1ene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
Episode B 

Sample Name: 1'06-B 

Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01128/99 01128/99 
FileName: ENG1257.D ENG123l.D 
Analysis Date: 04/02/99 04/01199 

8270 Surrogate Compounds 
%Recovery 

2-Fiuoropbenol 90.29 93.52 
Phenol-d6 83.33 87.09 
Nitrobenzene-d5 85.38 89.17 
2-Fiuorobiphenyl 76.36 87.37 
2,4,6-Tribromophenol 89.73 118.21 
p-Terphenyl-dl4 79.24 97.44 

lAb Surrogate Compounds 
%Recovery 

Toluene-dB 85.84 85.95 
Biphenyl-dlO 82.81 94.43 
Fluorene·dlO 72.23 96.33 
Anthracene-dlO 96.06 92.42 
Pyrene-dlO 74.90 100.40 

Target Compounds 
Hours= 168 Dry Fuel (kg)= 182 
XAD Filter TOTAL Total - Blank 

Jig Jig Jig Jig Jlg/hr Jlg/kg (Dry) 
Toluene 9025 0 9025 9007.47 176415.014 137780.463 
m,p-Xy1ene 2169 0 2169 2169.15 42483.697 33179.849 
o-Xy1ene 836 0 836 835.85 16370.467 12785.366 
Phenol 15194 7 15201 15173.85 297186.109 232102.920 
Benzofuran 3578 0 3578 3578.36 70083.656 54735.469 
C3-alkylbenzenes 2738 0 2738 2738.28 53630.343 41885.400 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 4756 0 4756 4747.15 92974.890 72613.567 
m,p-Cresol 7122 0 7122 7101.72 139090.114 108629.645 
C4-alkylbenzenes 1033 0 1033 1032.54 20222.722 15793.984 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 383 0 383 383.09 7502.976 5859.838 
2,3-Dimethylphenol 473 0 473 473.28 9269.384 7239.407 
Naphthalene 6539 0 6539 6534.66 127984.010 99955.757 
2-Methylnaphthalene 1016 0 1016 1016.42 19907.005 15547.409 
1-Methylnaphthalene 838 0 838 838.41 16420.606 12824.524 
Biphenyl 520 0 520 519.81 10180.693 7951.141 
Tetradecane 1016 0 1016 1016.42 19907.005 15547.409 
C2-alkylnaphthalenes 605 0 605 604.55 11840.361 9247.345 
Acenaphthy1ene 1186 0 1186 1185.74 23223.207 18137.369 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 822 0 822 821.75 16094.313 12569.689 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 391 0 391 391.03 7658.484 5981.290 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 1148 16 1164 1161.21 22742.777 17762.152 
Anthracene 242 5 248 247.92 4855.615 3792.245 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 404 44 448 448.14 8777.007 6854.859 
Pyrene 334 45 379 379.40 7430.705 5803.395 
Benzo(a)anthracene 0 34 34 33.53 656.699 512.883 
Chrysene 0 39 39 39.12 766.181 598.389 
Benzo(b )fluoranthene 0 70 70 70.06 1372.154 1071.655 
Benzo(k)fluoranthene 0 18 18 17.63 345.291 269.673 
Benzo(a)pyrene 0 38 38 37.86 741.504 579.116 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode C 

Sample Name: 1"06-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 02/19/99 02/19/99 
FileName: ENG1267.D ENG1250.D 
Analysis Date: 04/06/99 04/01/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 72.15 91.47 
Phenol-d6 83.46 88.30 
Nitrobenzene-ciS 59.85 83.78 
2-Fiuorobiphenyl 56.61 84.80 
2,4,6-Tribromophenol 53.80 120.48 
p· Terphenyl-d14 48.41 97.78 

Lab Surrogate Compounds 
%Recovery 

Toluene-dB 77.56 89.54 
Biphenyl-d10 57.07 90.00 
Fluorene-d10 47.92 92.05 
Antbracene-d10 53.58 97.60 
Pyrene-d10 47.00 93.46 

Target Compounds 
Hours= 166.75 Dry Fuel (kg)=174.9 
XAD Filter TOTAL Total • Blank 

J.lg J.lg J.lg J.lg J.lg/br J.lg/kg (Dry) 
Toluene 13516 0 13516 13498.92 171853.028 150257.121 
m,p-Xylene 3023 0 3023 3023.23 38488.355 33651.717 
o-Xylene 1060 0 1060 1059.64 13490.142 11794.903 
Phenol 20752 0 20752 20725.20 263849.877 230693.187 
Benzofuran 4580 0 4580 4579.94 58306.632 50979.530 
C3-alkylbenzenes 2994 0 2994 2994.39 38121.197 33330.698 
Decane 0 0 0 0.00 0.000 0.000 
o·Cresol 6644 0 6644 6635.07 84470.230 73855.280 
m,p-Cresol 9952 0 9952 9931.47 126436.277 110547.665 
C4-alkylbenzenes 2456 0 2456 2456.36 31271.606 27341.860 
Undecane 0 0 0 0.00 0.000 0.000 
2-Etbylphenol 415 0 415 415.15 5285.222 4621.054 
2,3-Dimetbylphenol 541 0 541 541.24 6890.457 6024.568 
Naphthalene 7925 0 7925 7920.52 100835.129 88163.685 
2-Methylnaphtbalene 918 0 918 917.96 11686.432 10217.856 
1-Methylnaphthalene 690 0 690 689.70 8780.483 7677.084 
Biphenyl 502 0 502 502.04 6391.407 5588.231 
Tetradecane 918 0 918 917.96 11686.432 10217.856 
C2-alkylnaphthalenes 636 0 636 635.53 8090.851 7074.115 
Acenaphthylene 1264 0 1264 1264.37 16096.533 14073.763 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphtbene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 880 0 880 880.27 11206.605 9798.327 
C3-alkylnaphthalenes 320 0 320 319.78 4071.078 3559.486 
Fluorene 363 0 363 362.81 4618.888 4038.455 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 1311 13 1323 1320.17 16806.916 14694.875 
Anthracene 199 0 199 198.99 2533.316 2214.967 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluorantbene 362 41 403 402.96 5130.032 4485.367 
Pyrene 277 42 319 318.65 4056.692 3546.908 
Benzo(a)anthracene 0 45 45 45.09 574.035 501.899 
Chrysene 0 50 50 49.90 635.271 555.439 
Benzo(b )fluorantbene 0 91 91 91.05 1159.146 1013.482 
Benzo(k)fluorantbene 0 29 29 29.12 370.723 324.136 
Benzo(a)pyrene 0 50 50 49.83 634.379 554.660 
Indeno(l ,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode A 

Sample Name: P07·A 
Sample Type: XADonly'" Filter TOTAL 
Sample Date: 01/22/99 01/22/99 
File Name: ENG1219.D ENGU97.D 
Analysis Date: 03131/99 03/26199 

*Rinse was combined with P08-A XAD 
8270 Surrogate Compounds 

%Recovery 
2-Fiuorophenol 89.24 110.12 
Phenol-d6 98.75 107.67 
Nitrobenzene-dS 92.68 116.80 
2-Fiuorobiphenyl 87.52 75.74 
2,4,6-Tribromophenol 94.54 110.01 
p· Terphenyl-dl4 83.99 121.18 

lAb Su"ogate Compounds 
%Recovery 

Toluene-ciS 99.53 96.91 
Biphenyl-dlO 91.51 74.80 
Fluorene-dlO 81.04 89.58 
Anthracene-dlO 92.71 109.61 
Pyrene-dlO 84.59 117.09 

Target Compounds 
Hours= 168 Dry Fuel (kg)=242.2 
XAD Filter TOTAL Total • Blank 

f.lg f.lg f.lg f.lg fJg/hr f.lg/kg (Dry) 
Toluene 8728 0 8728 8711.03 141556.370 98276.987 
m,p·Xylene 2681 0 2681 2680.77 43563.169 30244.184 
o-Xylene 1037 0 1037 1036.83 16848.741 11697.414 
Phenol 17405 138 17543 17516.00 284639.289 197613.795 
Benzofuran 2992 0 2992 2991.71 48616.020 33752.179 
C3-alkylbenzenes 4443 0 4443 4442.85 72197.400 50123.798 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 7126 42 7168 7159.46 116342.978 80772.326 
m,p-Cresol 10570 81 10652 10631.09 172757.816 119938.916 
C4-alkylbenzenes 6924 0 6924 6924.10 112518.320 78117.018 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylpheno1 614 0 614 613.69 9972.613 6923.590 
2,3-Dimethylpbenol 0 0 0 0.00 0.000 0.000 
Naphthalene 904 0 904 898.70 14604.095 10139.045 
2-Methylnaphtbalene 4240 0 4240 4239.66 68895.513 47831.429 
1-Methylnaphtha1ene 901 0 901 901.10 14643.096 10166.122 
Biphenyl 655 0 655 655.22 10647.485 7392.128 
Tetradecane 452 0 452 451.75 7341.048 5096.599 
C2-alkylnaphtbalenes 721 0 721 721.18 11719.352 8136.282 
Acenapbthylene 909 0 909 908.51 14763.510 10249.721 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenapbthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 774 0 774 774.31 12582.727 8735.690 
C3-alkylnaphthalenes 292 0 292 292.47 4752.709 3299.618 
Fluorene 388 0 388 387.69 6300.057 4373.881 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 984 120 1104 1101.04 17892.170 12421.825 
Anthracene 213 23 236 236.23 3838.795 2665.124 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 340 151 491 491.01 7979.Q33 5539.527 
Pyrene 300 165 465 465.09 7557.826 5247.100 
Benzo(a)anthracene 0 82 82 81.51 1324.557 919.588 
Chrysene 0 99 99 98.99 1608.612 1116.795 
Benzo(b)fluoranthene 0 149 149 148.51 2413.324 1675.475 
Benzo(k)fluoranthene 0 35 35 34.51 560.796 389.338 
Benzo(a)pyrene 0 72 72 72.44 1177.168 817.261 
lndeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
EpisodeB 

Sample Name: P07-B 
Sample Type: XAD/Rinse Filter* TOTAL 
Sample Date: 01128199 01/28199 
File Name: ENG1259.D ENG1232.D 
Analysis Date: 04102/99 04/01199 

* . This sample evaporated almost 7S% faster than the rest of the other samples. There is a possibility that 
the sample surrogate recoveries are off due to premature loss of sample. 

8270 Su"ogau Compounds 
%Recovery 

2-Fiuorophenol 75.99 29.43 
Phc:nol·d6 86.01 27.98 
Nitrobenzene-dS 67.48 29.23 
2-Fiuorobiphenyl 75.65 27.52 
2,4,6-Tribromophenol 67.30 34.68 
p· Terphenyl-d14 70.57 30.31 

Lab Su"ogate Compounds 
%Recovery 

Toluene-d8 97.62 30.73 
Biphenyl-dlO 86.58 26.80 
Fluorene-dlO 72.04 27.84 
Anthracene-dlO 92.47 28.86 
Pyrene-dlO 67.64 28.96 

Target Compounds 
Hours= 168 Dry Fuel (kg)=252.4 
XAD Filter TOTAL Total ·Blank 

pg pg pg pg pglhr pglkg (Dry) 
Toluene 16662 0 16662 16644.44 281710.782 187706.512 
m,p-Xylene 5848 0 5848 5848.39 98985.278 65954.811 
o-Xylene 1747 0 1747 1746.81 29565.141 19699.528 
Phenol 20973 43 21016 20989.25 355247.640 236704.804 
Benzofuran 6975 0 6975 6974.69 118048.151 78656.580 
C3-alkylbenzenes 5618 0 5618 5617.81 95082.661 63354.461 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 11242 16 11258 11249.11 190393.643 126861.054 
m,p-Cresol 14554 32 14586 14565.85 246530.192 164265.358 
C4-alkylbenzenes 8090 0 8090 8090.32 136930.433 91238.020 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethy1phenol 886 0 886 885.59 14988.804 9987.179 
2,3-Dimethylphenol 1397 0 1397 1396.61 23637.929 15750.172 
Naphthalene 8529 0 8529 8524.11 144272.423 96130.056 
2-Methylnaphtha1ene 1596 0 1596 1595.82 27009.602 17996.749 
1-Methylnaphthalene 1213 0 1213 1213.45 20537.906 13684.598 
Biphenyl 855 0 855 854.80 14467.677 9639.947 
Tetradecane 1596 0 1596 1595.82 27009.602 17996.749 
C2-alkylnaphthalenes 1428 0 1428 1427.86 24166.842 16102.592 
Acenaphthylene 1653 0 1653 1652.71 27972.478 18638.322 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 1426 0 1426 1425.79 24131.807 16079.247 
C3-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 623 0 623 622.97 10543.903 7025.501 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 1585 24 1609 1606.04 27182.578 18112.004 
Anthracene 338 6 345 344.85 5836.662 3889.022 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 449 37 485 485.13 8210.931 5471.020 
Pyrene 373 36 409 409.18 6925.461 4614.499 
Benzo(a)anthracene 0 20 20 20.43 345.782 230.398 
Chrysene 0 24 24 24.01 406.374 270.771 
Benzo(b )fluoranthene 0 33 33 33.37 564.795 376.328 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
Indeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a.h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
EpisodeC 

Sample Name: P07-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 02119/99 02119/99 
File Name: ENG1268.D ENG12Sl.D 
Analysis Date: 04106199 04/02/99 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 77.62 85.97 
Phenol-d6 89.45 85.10 
Nitrobenzene-ciS 47.64 91.94 
2-Fluorobiphenyl 53.66 82.43 
2,4,6-Tribromophenol 46.02 140.18 
p-Terphenyl-d14 52.56 127.89 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 91.22 81.62 
Biphenyl-d10 60.06 86.80 
Fluorene-d10 51.76 95.98 
Anthracene-d10 52.69 90.95 
Pyrene-dlO 57.04 125.83 

Target Compounds 
Hours= 168 Dry Fuel (kg)=325.4 
XAD Filter TOTAL Total • Blank 

pg pg pg pg pglhr pglkg (Dry) 
Toluene 18321 0 18321 18303.56 349421.313 180573.003 
m,p·Xylene 6950 0 6950 6949.93 132676.576 68564.243 
o-Xylene 2124 0 2124 2124.49 40557.251 20959.067 
Phenol 34148 347 34495 34467.62 657998.829 340038.858 
Benzofuran 7447 0 7447 7447.20 142169.633 73470.039 
C3-alkylbenzenes 6815 0 6815 6814.92 130099.188 67232.307 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 14790 99 14889 14879.91 284062.646 146797.127 
m,p-Creso1 20427 224 20651 20630.68 393846.842 203531.107 
C4-alkylbenzenes 17124 0 17124 17124.48 326912.267 168940.838 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylpheno1 860 0 860 860.35 16424.380 8487.747 
2,3-Dimethylphenol 1296 0 1296 1296.23 24745.481 12787.903 
Naphthalene 7065 10. 7074 7069.26 134954.627 69741.488 
2-Methylnaphthalene 1216 0 1216 1216.34 23220.353 11999.751 
1-Methylnaphthalene 907 0 907 907.07 17316.281 8948.661 
Biphenyl 538 0 538 537.72 10265.261 5304.854 
Tetradecane 1216 0 1216 1216.34 23220.353 11999.751 
C2-alkylnaphthalenes 1072 0 1072 1072.44 20473.252 10580.112 
Acenaphthylene 1028 0 1028 1028.13 19627.359 10142.973 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 798 0 798 798.37 15241.160 7876.286 
C3-alkylnaphthalenes 530 0 530 530.09 10119.602 5229.581 
Fluorene 371 0 371 370.95 7081.564 3659.592 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 965 140 1105 1102.13 21040.044 10873.017 
Anthracene 185 28 213 213.10 4068.153 2102.329 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 242 154 395 395.20 7544.505 3898.829 
Pyrene 222 194 416 416.14 7944.257 4105.412 
Benzo(a)anthracene 0 78 78 78.21 1493.056 771.577 
Chrysene 0 96 96 95.98 1832.292 946.887 
Benzo(b)fluoranthene 0 142 142 142.31 2716.747 1403.953 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(l,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni - SVOC Compounds 
Episode A 

Sample Name: P08-A 
Sample Type: XAD/Rinse* Filter TOTAL 
Sample Date: 01122/99 01122/99 
File Name: ENG1220.D ENG1222.D 
Analysis Date: 03131/99 03131/99 

*P07-A Rinse was combined witb P08-A XAD: P08-A Rinse was combined witb PBl-A XAD, see 
sample PBl-A 

8270 Surrogate Compounds 
%Recovery 

2-Fiuorophenol 87.83 96.16 
Phenol-d6 90.79 87.59 
Nitrobenzene-d5 78.05 103.81 
2-Fiuorobiphenyl 82.91 85.30 
2,4,6-Tribromophenol 84.98 108.95 
p-Terphenyl-d14 80.00 97.11 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 109.88 90.59 
Bipheny1-d10 97.32 93.47 
Fluorene-dlO 80.78 91.11 
Antbracene-dlO 86.10 95.87 
Pyrene-dlO 86.24 92.94 

Target Compounds 
Hours= 133.25 Dry Fuel (kg)=l69.8 
XAD Filter TOTAL Total - Blank 

pg jJg pg pg pg/hr !Jg/kg (Dry) 
Toluene 22683 0 22683 22.67 645.992 498.952 
m,p-Xylene 6549 0 6549 6.55 186.645 144.161 
o-Xylene 2177 0 2177 2.18 62.120 47.980 
Phenol 25887 0 25887 25.86 736.893 569.162 
Benzofuran 7958 0 7958 7.96 226.824 175.195 
C3-alkylbenzenes 9102 0 9102 9.10 259.309 200.285 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 11613 0 11613 11.60 330.547 255.309 
m,p-Cresol 15831 0 15831 15.81 450.513 347.968 
C4-alkylbenzenes 14186 0 14186 14.19 404.351 312.313 
Undecane 0 0 0 0.00 0.000 0.000 
2-Etbylphenol 859 0 859 0.86 24.506 18.928 
2,3-Dimetbylphenol 1243 0 1243 1.24 35.334 27.292 
Naphthalene 9949 0 9949 9.94 283.245 218.773 
2-Methylnaphthalene 1570 0 1570 !.57 44.738 34.555 
1-Methylnaphthalene 1175 0 1175 1.17 33.340 25.751 
Biphenyl 896 0 896 0.90 25.646 19.808 
Tetradecane 1570 0 1570 !.57 44.738 34.555 
C2-alkylnaphthalenes 1478 0 1478 1.48 42.173 32.574 
Acenaphtbylene 1495 0 1495 1.49 42.458 32.794 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphtbene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 1300 0 1300 1.30 37.044 28.612 
C3-alkylnaphthalenes 599 0 599 0.60 17.097 13.206 
Fluorene 540 0 540 0.54 15.388 11.885 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 0.00 0.000 0.000 
Phenanthrene 1039 0 1039 1.04 29.635 22.890 
Anthracene 195 0 195 0.19 5.414 4.182 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluorantbene 0 4 4 0.00 0.000 0.000 
Pyrene 0 7 7 0.01 0.285 0.220 
Benzo(a)anthracene 0 13 13 0.01 0.285 0.220 
Chrysene 0 17 17 0.02 0.570 0.440 
Benzo(b)fluorantbene 0 33 33 O.Q3 0.855 0.660 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 21 21 0.02 0.570 0.440 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,b)antbracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode B 

Sample Name: P08-B 

Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 01128/99 01128199 

FileName: ENG1260.D ENG1233.D 
Analysis Date: 04/02/99 04/01199 

8270 Su"ogate Compounds 
%Recovery 

2-Fiuorophenol 79.75 93.94 
Phenol-d6 75.61 89.76 
Nitrobenzene-dS 65.03 90.34 
2-Fluorobiphenyl 77.65 93.92 
2,4,6-Tribromophenol 74.69 123.56 
p· Terphenyl-dl4 74.05 94.53 

Lab Su"ogate Compounds 
%Recovery 

Toluene-d8 86.49 89.21 
Biphenyl-dlO 78.13 94.44 
Fluorene-dlO 68.51 98.94 
Anthracene-dlO 75.09 89.67 
Pyrene-dlO 73.20 92.59 

Target Compounds 
Hours= 97.75 Dry Fuel (kg)=61 
XAD. Filter TOTAL Total • Blank 

pg pg pg pg pglhr pglkg (Dry) 
Toluene 2160 0 2160 2143.05 254382.642 156639.688 
m,p-Xylene 590 0 590 589.83 70013.538 43111.821 
o-Xylene 226 0 226 226.07 26834.784 16523.896 
Phenol 3829 0 3829 3801.60 451254.544 277866.330 
Benzofuran 738 0 738 737.62 87556.391 53914.079 
CJ.alkylbenzenes 0 0 0 0.00 0.000 0.000 
Decane 0 0 0 0.00 0.000 0.000 
o-Cresol 1433 0 1433 1424.54 169094.631 104122.396 
m,p·Creso1 2074 0 2074 2053.35 243735.143 150083.341 
C4-alkylbenzenes 0 0 0 0.00 0.000 0.000 
Undecane 0 0 0 0.00 0.000 0.000 
2-Ethylphenol 0 0 0 0.00· 0.000 0.000 
2,3-Dimethylphenol 0 0 0 0.00 0.000 0.000 
Naphthalene 828 0 828 822.87 97675.670 60145.167 
2-Methylnaphthalene 191 0 191 190.71 22637.509 13939.364 
1-Methylnaphthalene 0 0 0 0.00 0.000 0.000 
Biphenyl 0 0 0 0.00 0.000 0.000 
Tetradecane 191 0 191 190.71 22637.509 13939.364 
C2-alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Acenaphthylene 0 0 0 0.00 0.000 0.000 
Pentadecane 0 0 0 0.00 0.000 0.000 
Acenaphthene 0 0 0 0.00 0.000 0.000 
Dibenzofuran 0 0 0 0.00 0.000 0.000 
CJ.alkylnaphthalenes 0 0 0 0.00 0.000 0.000 
Fluorene 0 0 0 0.00 0.000 0.000 
Heptadecane 0 0 0 0.00 0.000 0.000 
Octadecane 0 0 0 000 0.000 0.000 
Phenanthrene 0 0 0 -3.18 -377.470 -232.432 
Anthracene 0 0 0 0.00 0.000 0.000 
Carbazole 0 0 0 0.00 0.000 0.000 
Fluoranthene 0 0 0 0.00 0.000 0.000 
Pyrene 0 0 0 0.00 0.000 0.000 
Benzo(a)anthracene 0 0 0 0.00 0.000 0.000 
Chrysene 0 0 0 0.00 0.000 0.000 
Benzo(b)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(k)fluoranthene 0 0 0 0.00 0.000 0.000 
Benzo(a)pyrene 0 0 0 0.00 0.000 0.000 
lndeno(1,2,3-cd)pyrene 0 0 0 0.00 0.000 0.000 
Dibenz(a,h)anthracene 0 0 0 0.00 0.000 0.000 
Benzo(g,h,i)perylene 0 0 0 0.00 0.000 0.000 
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Omni • SVOC Compounds 
Episode C 

Sample Name: POS-C 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 02/19/99 02/19/99 
FileName: ENG1271.D ENG1252.D 
Analysis Date: 04/06199 04/02/99 

8270 Surrogate Compounds 
%Recovery 

2-Fluorophenol 82.43 87.83 
Pbenol-d6 99.89 82.84 
Nitrobenzene-dS 76.23 88.62 
2-Fluorobipbenyl 60.90 78.33 
2,4,6-Tribromophenol 68.65 119.35 
p· Terphenyl-dl4 53.20 91.81 

Lab Surrogate Compounds 
%Recovery 

Toluene-d8 90.15 80.99 
Biphenyl-d10 62.79 84.00 
Fluorene-d10 58.61 86.63 
Antbracene-d10 55.57 88.86 
Pyrene-dlO 54.09 83.42 

Target Compounds 
XAD Filter TOTAL Total ·Blank 

pg pg pg pg 
Toluene 7073 0 7073 Lost Sample 
m,p-Xylene 2439 0 2439 
o-Xylene 912 0 912 
Phenol 13715 0 13715 
Benzofuran 2144 0 2144 
C3-alkylbenzenes 1437 0 1437 
Decane 0 0 0 
o-Creso1 5024 0 5024 
m,p-Cresol 7133 0 7133 
C4-alky1benzenes 1119 0 1119 
Undecane 0 0 0 
2-Ethylpheno1 402 0 402 
2,3-Dimethylphenol 604 0 604 
Naphthalene 2239 0 2239 
2-Methylnapbtbalene 498 0 498 
1-Methylnaphtbalene 354 0 354 
Biphenyl 245 0 245 
Tetradecane 498 0 498 
C2-alkylnaphthalenes 611 0 611 
Acenaphthylene 308 0 308 
Pentadecane 0 0 0 
Acenaphtbene 0 0 0 
Dibenzofuran 310 0 310 
C3-alkylnaphthalenes 988 0 988 
Fluorene 0 0 0 
Heptadecane 0 0 0 
Octadecane 0 0 0 
Phenanthrene 299 0 299 
Anthracene 62 0 62 
Carbazole 0 0 0 
F1uoranthene 75 0 75 
Pyrene 73 0 73 
Benzo(a)anthracene 0 6 6 
Chrysene 0 7 7 
Benzo(b)fluoranthene 0 0 0 
Benzo(k)fluoranthene 0 0 0 
Benzo(a)pyrene 0 0 0 
Indeno(l,2,3-cd)pyrene 0 0 0 
Dibenz(a,h)anthracene 0 0 0 
Benzo(g,h,i)perylene 0 0 0 
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Blank Data - Portland 
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Sample Name: 
Sample Type: 
Sample Date: 
FileName: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-d8 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-dlO 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
C3-alkylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
C4-alkylbenzene 
Undecane 
2-Ethylphenol 
2,3-Dimethylpbenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
C2-alkylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
C3-alkylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a.h)anthracene 
Benzo(g,h,i)perylene 

Omn1 - Blanks 
Episode A, B, and C of P 
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DCM 076 MeCl2 Blank 
Blank 

02/22199 
ENG118S.D 

03126199 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

pg 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-ciS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
p-Terphenyl-dl4 

Toluene-d8 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-dlO 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
C3-alkylbenzene 
Decane 
o-Cresol 
m,p-Cresol 
C4-alkylbenzene 
Undecane 
2-Ethylphenol 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
C2-alkylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
C3-alkylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Omni • Blanks 
Episode A, B, and C of P 
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SDM 026 MeOH/MeCl2 Blank 
Blank 

02/09/99 
ENG1189.D 

03126199 
8270 Su"ogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Su"ogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

pg 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Sample Name: 
Sample Type: 
Sample Date: 
File Name: 
Analysis Date: 

2-Fiuorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fiuorobiphmyl 
2,4,6-Tribromophenol 
P· Terphenyl·d14 

Toluene-dB 
Biphenyl-dlO 
Fluorene-dlO 
Anthracene-dlO 
Pyrene-dlO 

Toluene 
m,p-Xylene 
o-Xylene 
Phenol 
Benzofuran 
C3-alkylbenzene 
Decane 
o-Cresol 
m,p·Cresol 
C4-alkylbenzene 
Undecane 
2-Ethylphenol 
2,3-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Tetradecane 
C2-alkylnaphthalene 
Acenaphthylene 
Pentadecane 
Acenaphthene 
Dibenzofuran 
C3-alkylnaphthalene 
Fluorene 
Heptadecane 
Octadecane 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3·cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Omni • Blanks 
Episode A, B, and C of P 

D-67 

SDM 028 MeOH/MeCI2 Blank 
Blank 

02/21/99 
ENG1190.D 

03/26199 
8270 Surrogate Compounds 

%Recovery 
NA 
NA 
NA 
NA 
NA 
NA 

Lab Surrogate Compounds 
%Recovery 

NA 
NA 
NA 
NA 
NA 

Target Compounds 
Blank 

pg 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Omni - Blanks 
Episode A, B, and C of P 

Not used doe to analytical error. 
Sample Name: PBI-A 
Sample Type: Rinse XADIRinse" Filter TOTAL 
Sample Date: 
FileName: ENG1179.D ENG12S3.D ENG1182.D 
Analysis Date: 03125/99 04102199 03/25/99 

"PBI-B XAD combined with P08-A Rinse 
8270 Surrogate Compounds 

%Recovery %Recovery %Recovery 
2-Fluorophenol 0.00 77.17 89.32 
Phenol-d6 0.00 75.69 88.18 
Nitrobenzene-ciS 0.00 83.37 104.02 
2-Fluorobiphenyl 0.00 70.38 101.12 
2,4,6-Tribromophenol 0.00 96.01 109.70 
p-Terphenyl-dl4 0.00 81.73 116.52 

Lab Surrogate Compounds 
%Recovery %Recovery %Recovery 

Toluene-dB 0.00 77.93 86.81 
Biphenyl-dlO 0.00 76.93 108.88 
Fluorene-dlO 0.00 67.11 101.67 
Anthraceue-dlO 0.00 81.35 114.56 
Pyrene-dlO 0.00 77.03 111.62 

Target Compounds 
Rinse XAD!Rinse Filter 

pg pg pg pg 
Toluene 0 18 0 18 
m,p-Xylene 0 0 0 0 
o-Xylene 0 0 0 0 
Phenol 0 931 0 931 
Benzofuran 0 0 0 0 
C3-alkylbenzene 0 0 0 0 
Decane 0 0 0 0 
o-Cresol 0 357 0 357 
m,p-Cresol 0 967 0 967 
C4-alkylbenzene 0 249 0 249 
Undecane 0 0 0 0 
2-Ethylphenol 0 46 0 46 
2,3-Dimethylphenol 0 123 0 123 
Naphthalene 0 0 0 0 
2-Methylnaphthalene 0 0 0 0 
1-Methylnaphthalene 0 0 0 0 
Biphenyl 0 0 0 0 
Tetradecane 0 0 0 0 
C2-alkylnaphthalene 0 249 0 249 
Acenaphthylene 0 0 0 0 
Pentadecane 0 0 0 0 
Acenaphthene 0 0 0 0 
Dibenzofuran 0 0 0 0 
C3-alkylnaphthalene 0 203 0 203 
Fluorene 0 83 0 83 
Heptadecane 0 0 0 0 
Octadecane 0 0 0 0 
Phenanthrene 0 376 0 376 
Anthracene 0 77 0 77 
Carbazole 0 0 0 0 
Fluoranthene 0 175 0 175 
Pyrene 0 156 0 156 
Benzo(a)anthracene 0 30 0 30 
Chrysene 0 33 0 33 
Benzo(b)fluoranthene 0 0 0 0 
Benzo(k)fluoranthene 0 0 0 0 
Benzo(a)pyrene 0 0 0 0 
Indeno(l,2,3-cd)pyrene 0 0 0 0 
Dibenz(a,h)antbracene 0 0 0 0 
Benzo(g,h,i)perylene 0 0 0 0 
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Omni • Blanks 
Episode A, B, and C of P 

Sample Name: PB2·B 
Sample Type: XAD/Rinse Filter TOTAL 
Sample Date: 
FileName: ENG1180.D ENG1183.D 
Analysis Date: 03/25/99 03125/99 

8270 Surrogate Compounds 
%Recovery %Recovery 

2-Fluorophenol 85.88 87.15 
Phenol-d6 84.84 83.04 
Nitrobenzene-d5 98.14 105.85 
2-Fiuorobiphenyl 94.14 103.41 
2,4,6-Tribromophenol 103.12 107.22 
p· Terphenyl-dl4 100.76 113.94 

Lab Surrogate Compounds 
%Recovery %Recovery 

Toluene-d8 84.74 86.74 
Biphenyl-dlO 101.37 107.01 
Fluorene-dlO 82.16 102.79 
Anthracene-dlO 97.26 103.48 
Pyrene-dlO 94.99 106.65 

Target Compounds 
XAD/Rinse Filter 

pg pg pg 
Toluene 35 0 35 
m,p-Xylene 0 0 0 
o-Xylene 0 0 0 
Phenol 54 0 54 
Benzofuran 0 0 0 
C3-alkylbenzene 0 0 0 
Decane 0 0 0 
o-Cresol 18 0 18 
m,p-Cresol 41 0 41 
C4-alkylbenzene 0 0 0 
Undecane 0 0 0 
2-Ethylphenol 0 0 0 
2,3-Dimethylphenol 0 0 0 
Naphthalene 10 0 10 
2-Methy1naphtha1ene 0 0 0 
1-Methylnaphthalene 0 0 0 
Biphenyl 0 0 0 
Tetradecane 0 0 0 
C2-alkylnaphthalene 0 0 0 
Acenaphthylene 0 0 0 
Pentadecane 0 0 0 
Acenaphthene 0 0 0 
Dibenzofuran 0 0 0 
C3-alkylnaphthalene 0 0 0 
Fluorene 0 0 0 
Heptadecane 0 0 0 
Octadecane 0 0 0 
Phenanthrene 0 0 0 
Anthracene 0 0 0 
Carbazole 0 0 0 
Fluoranthene 0 0 0 
Pyrene 0 0 0 
Benzo(a)anthracene 0 0 0 
Chrysene 0 0 0 
Benzo(b )fluoranthene 0 0 0 
Benzo(k)fluoranthene 0 0 0 
Benzo(a)pyrene 0 0 0 
Indeno(l,2,3-cd)pyrene 0 0 0 
Dibenz(a,b)anthracene 0 0 0 
Benzo(g,h,i)pery1ene 0 0 0 
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Omni • Blanks 
Episode A, B, and C of P 

Sample Name: PBl·C 
Sample Type: XAD/Rinse Filter TOTAL 

Sample Date: 
FileName: ENG1181.D ENG1184.D 
Analysis Date: 03125199 03/25/99 

%Recovery %Recovery 
2-Fluorophenol 80.58 92.61 
Phenol·d6 78.66 90.81 
Nitrobenzene-d5 97.43 99.61 
2-Fluorobiphenyl 90.29 102.87 
2,4,6-Tribromophenol 104.87 106.30 
p-Terphenyl-dl4 97.96 116.30 

%Recovery %Recovery 
Toluene-d8 78.24 94.74 
Biphenyl-dlO 92.07 106.66 
Fluorene-dlO 78.92 99.81 
Anthracene-dlO 93.84 109.90 
Pyrene-dlO 96.83 114.26 

XAD!Rinse Filter 
pg pg pg 

Toluene 0 0 0 
m,p-Xylene 0 0 0 
o-Xylene 0 0 0 

Phenol 0 0 0 
Benzofuran 0 0 0 
C3-alkylbenzene 0 0 0 

De cane 0 0 0 
o-Cresol 0 0 0 
m,p-Cresol 0 0 0 
C4-alkylbenzene 0 0 0 
Undecane 0 0 0 
2-Ethylphenol 0 0 0 
2,3-Dimethylphenol 0 0 0 
Naphthalene 0 0 0 
2-Methylnaphthalene 0 0 0 
1-Methylnaphthalene 0 0 0 
Biphenyl 0 0 0 
Tetradecane 0 0 0 
C2-alkylnaphthalene 0 0 0 
Acenaphthylene 0 0 0 
Pentadecane 0 0 0 
Acenaphthene 0 0 0 
Dibenzofuran 0 0 0 
C3-alkylnaphthalene 0 0 0 
Fluorene 0 0 0 

Heptadecane 0 0 0 
Octadecane 0 0 0 
Phenanthrene 6 0 6 
Anthracene 0 0 0 
Carbazole 0 0 0 
Fluoranthene 0 0 0 
Pyrene 0 0 0 
Benzo(a)anthracene 0 0 0 
Chrysene 0 0 0 
Benzo(b )fluoranthene 0 0 0 
Benzo(k)fluoranthene 0 0 0 
Benzo(a)pyrene 0 0 0 
lndeno(1,2,3-cd)pyrene 0 0 0 
Dibenz(a,h)anthracene 0 0 0 
Benzo(g,h,i)perylene 0 0 0 
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Omni • Blanks 
Episode A, B, and C of P 
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