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Abstract 
 
As part of a personal exposure monitoring campaign funded under the Border Air Quality 
Strategy (BAQS), Health Canada and the University of Windsor collected 24-hour personal, 
indoor, and outdoor exposure samples for 188 polar and non-polar volatile organic compounds 
(VOCs). A total of 100 study participants in Windsor, Ontario were followed over two 1-year 
periods. Sampling took place in 8-week “winter” and “summer” periods of 2005 and 2006. In 
2005, five consecutive 24-hour VOC sampling measurements were obtained to represent 
indoor, outdoor, and personal exposure levels. In 2006, five consecutive 24-hour VOC sampling 
measurements were obtained to represent indoor and outdoor exposure levels. This report 
presents summary VOC statistics obtained from the Windsor, Ontario Exposure Assessment 
Study (WOEAS) and is intended to provide relevant Canadian information on exposure to these 
VOCs. The report does not provide any interpretation or detailed analysis of the data and its 
trends (e.g., between seasons, years, indoor/outdoor/personal concentrations). Results from 
this report can be compared with data presented in the Regina Indoor Air Quality Study (2007): 
Data Summary for VOC Sampling, also published by Health Canada, as similar sampling and 
analysis methodologies were employed in both studies.  
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List of Abbreviations and Acronyms 
 
AER  air exchange rate 
 
BAQS  Border Air Quality Strategy 
 
BDL  below detection limit 
 
CAS  Chemical Abstracts Service 
 
CEPA  Canadian Environmental Protection Act 
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CO2  carbon dioxide  
 
DEARS Detroit Exposure Aerosol Research Study  
 
GC–MS gas chromatography–mass spectrometry  
 
MDL  method detection limit 
 
NAPS  National Air Pollution Surveillance 
 
PM  particulate matter 
 
PM10  particulate matter with aerodynamic diameter less than 10 micrometres 
 
PM2.5  particulate matter with aerodynamic diameter less than 2.5 micrometres 
 
SIM  selected ion monitoring 
 
TWA  time-weighted average  
 
U.S. EPA United States Environmental Protection Agency 
 
VOC  volatile organic compound 
 
WOEAS Windsor, Ontario Exposure Assessment Study 
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1.0 Volatile Organic Compounds 
1.1 Definition 
 
By general definition, volatile organic compounds (VOCs) are chemical compounds containing 
1 or more carbon atoms that exist almost entirely in the gas phase over the range of 
temperatures and pressures encountered at the Earth’s surface. Because of these properties, 
they evaporate readily to the atmosphere. As this definition includes thousands of synthetic 
and natural compounds, air quality monitoring and regulation programs typically indicate a 
subset of the most abundant and toxic volatile compounds containing 2 to 12 carbon atoms. 
For regulatory purposes, the definition used by both Environment Canada and the U.S. 
Environmental Protection Agency (U.S. EPA) is restricted to VOCs that participate in 
atmospheric photochemical reactions in the troposphere, the lowest layer of the atmosphere, 
thereby excluding compounds such as methane, ethane and the chlorofluorocarbons (CFCs) 
(Environment Canada, 2007a; U.S. EPA, 2007a).  
 
 
1.2 Sources 
 
VOCs are emitted by both biogenic and anthropogenic sources. Biogenic sources include 
vegetation, forest fires, volcano emissions, and animals. Anthropogenic sources that contribute 
to ambient and indoor VOC levels include combustion and evaporation processes associated 
with industry and transportation, the industrial and personal use of paints, surface coatings and 
solvents, and off-gassing from new building materials and products.  
 
It is important to note that, although biogenic sources of total VOC emissions are greater 
overall, the air quality problems that occur in populated and industrialized areas are largely due 
to the type and amount of VOCs emitted by anthropogenic sources (Environment Canada 2004, 
2007). Figure 1 shows the contributions (in percentages) that major sources make to 
anthropogenic VOC emissions in Canada. 
 
 

2000 VOC Emissions
Total = 1641 kt
(excl. Upstream Oil & Gas,
Oil Sands Development,
Forest Fires)

Transportation
42%

Fuel Marketing
6%

Other
1%

Solvent Use
28%

Industrial
Sources

13%

Electric
Power
< 1%

Res / Comm
Fuel
10%

 
 

Figure 1. Percentage contribution to VOC emissions by 
major anthropogenic sources, 2000 data  
(reproduced from Environment Canada, 2007) 
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In addition, there are many sources that can contribute to indoor VOC levels. These include 
paints, off-gassing of new building materials and products, use of household cleaning products, 
use of personal care products, combustion sources (use of gas stove, fireplace, gas furnace), 
and environmental tobacco smoke (Stocco et al., 2008, Health Canada, 1995). Table 1 provides 
a list of VOC species commonly found in indoor air and their sources. 
 

Table 1. Common VOCs in indoor air and their sources  
(reproduced from Health Canada, 1995) 

 
VOC Source 

Acetone paints, coatings, finishers, paint removers, thinners, 
caulking 

Aliphatic hydrocarbons  
(octane, decane, hexane, isodecane, 
mixtures) 

paints, adhesives, gasoline, combustion sources, 
carpets, linoleum, liquid process photocopiers, 
caulking compound 

Aromatic hydrocarbons  
(benzene, toluene, ethylbenzene, xylenes) 

combustion sources, paints, adhesives, gasoline, 
linoleum, wall coatings, environmental tobacco smoke 

Chlorinated solvents  
(dichloromethane or methylene chloride, 
trichloroethane) 

upholstery and carpet cleaners or protectors, paints, 
paint removers, lacquers, solvents, correction fluid, 
dry-cleaned clothes 

n-Butyl acetate acoustic ceiling tile, linoleum, caulking compound 

Dichlorobenzene carpets, moth crystals, air fresheners 

4-Phenylcyclohexene (4-PC) carpets, paints 

Terpenes  
(limonene, a-pinene) 

deodorizers, cleaning agents, polishes, fabrics, fabric 
softeners, environmental tobacco smoke 

 
 
1.3 Seasonal Variability 
 
Seasonal variation in VOC concentrations is species-dependent and associated with differences 
in emission sources and rates, environment, temperature, air exchange rates, and the rate of 
reaction with other chemicals in each microenvironment (e.g., outdoors near traffic, indoors at 
home, indoors at work).  
 
 
2.0 Windsor, Ontario Exposure Assessment Study 
2.1 Sampling Study Background and Rationale 
 
The Windsor, Ontario Exposure Assessment Study (WOEAS) was a component of the Border 
Air Quality Strategy (BAQS), which was a formal agreement between Canada and the U.S. (i.e., 
2003–2007) to enable greater opportunities for coordinated air quality management. Three main 
pilot projects were launched under BAQS, including work undertaken in the Great Lakes Basin 
airshed to examine the impacts of air pollution on the health of adults, children and other 
susceptible populations.  
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Due to limited Canadian or suitable surrogate exposure data, there is a need for more detailed 
exposure monitoring research (Edwards et al., 2001; Adgate et al., 2004). As well, recent 
research has indicated that using stationary ambient monitoring sites to estimate population 
exposure could lead to a misclassification of exposure and as a result, to an underestimation of 
potential health effects (Wallace et al., 1985, 1991; Anderson, Miller and Milford, 2001; Edwards 
et al., 2001; Kim, Harrod and Harrison, 2002; Adgate et al., 2004; Sexton et al., 2004a, 2004b). 
WOEAS was also designed to complement the U.S. EPA’s Detroit Exposure Aerosol Research 
Study (DEARS), which was similarly aimed at improving the understanding of human exposure 
to various air pollutants in the environment. Canadian exposure results from this study can thus 
be compared with American exposure results from the DEARS study. 
 
 
2.2 Study Location 
 
Windsor, Ontario was chosen for sampling under BAQS due to its border location with the 
United States. Windsor has a combination of local and regional air pollution sources and 
characteristically warm and sunny weather that can together promote a high number of smog 
days. Smog is considered a combination of PM and ground-level ozone and has been linked to 
a number of adverse effects on health and the environment. 
 
Windsor is also one of the major trade crossing points along the Canada–U.S. border. 
According to the Ontario Ministry of Environment, heightened security at the Ambassador 
Bridge international border crossing located in Windsor has resulted in long lines of idling trucks, 
which can persist for hours at a time (Diamond and Parker 2004). Diesel emissions from trucks 
contain a mixture of pollutants, some of which are known to be toxic and/or to have pulmonary 
or cardiovascular effects (Brunekreef et al., 1997; U.S. EPA, 2002; Arimoto et al., 2007). 
Windsor air quality is also impacted by long-range transportation of air pollution that is carried 
on the prevailing winds from the northeastern U.S. (Ontario Ministry of the Environment, 2007).  
 
In addition to this, Windsor itself has several local industries (including automotive 
manufacturing plants and related facilities) that constitute point sources of air pollutants. 
Windsor was also selected for the research due to its location directly across the Detroit River 
from Detroit, Michigan, cited for study by the U.S. EPA for non-attainment of the PM2.5 National 
Ambient Air Quality Standard (the standards can be found on the U.S. EPA website at 
www/epa.gov/air/criteria.html.)   
 
 
2.3 Intended Use of Report 
 
This report presents summary statistics generated from the Windsor, Ontario, VOC sampling 
results and is not intended to provide a detailed analysis of trends (e.g., comparing seasons, 
years, indoor/outdoor or personal concentrations, chemical species). The results included here 
provide relevant Canadian information on exposure to some VOCs that are on Schedule 1 (List 
of Toxic Substances) of the Canadian Environmental Protection Act, 1999. They may also 
provide details regarding substances that are on the Domestic Substances List and are 
presently undergoing a screening level assessment under the Chemicals Management Plan.  
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3.0 Sampling Study Design 
3.1 Sample Population  
 
Approval was obtained from Health Canada’s Research Ethics Board to conduct this study, and 
all personal information is protected in accordance with the Access to Information Act and the 
Privacy Act. An initial pool of potential volunteer participant families was identified from the 
Windsor Children’s Respiratory Health Study, also an initiative under the BAQS. To reduce 
confounding, homes were considered eligible for inclusion in the study if the residents were non-
smoking, living in a detached home, and were not occupationally exposed to VOCs. From the 
pool of potential participant families, home addresses meeting these criteria were randomly 
selected for inclusion and the residents then approached for participation. Further consideration 
was given to ensuring an approximately even spatial distribution of homes across Windsor.  
 
In the 2005 sampling study, 48 adults were recruited for participation in a 5-day sampling 
session in the winter season (24 January–19 March) and another 5-day sampling session in the 
summer season (4 July–27 August). Since five participants withdrew from this study after the 
winter session due to moving, renovating homes, summer travel plans, or other scheduling 
issues, two additional participants were recruited for the summer sampling session. Therefore, 
the sample sizes were 48 and 45 in the winter and summer of 2005, respectively, with 
43 participants taking part in both seasons. 
 
Similarly in the 2006 sampling study, 48 children were recruited for participation in winter and 
summer 5-day sampling sessions (23 January–25 March and 3 July–26 August). Eligible 
children were between 9 and 12 years of age, had been previously diagnosed with asthma by 
a physician, and lived in a detached home. In the winter session, two participants were siblings 
who both met all selection criteria; thus, 47 homes and 48 participants were sampled in total. 
After the winter sampling session, three participants withdrew from the study and three 
additional participants were recruited for the summer session. As one new participant was a 
sibling meeting all selection criteria, a total of 46 homes and 48 participants were sampled in 
the summer session. In all, 45 children participated in both sessions. 
 
The 2005 and 2006 sample populations are summarized in Table 2. 

 
Table 2. Summary of 2005 and 2006 sample populations 

 
 2005 2006 
Sampling  
season 

 
Participants

Homes 
sampled 

 
Participants

Homes 
sampled 

Winter 48 48 48 47 

Summer 45 45 48 46 
 
 
3.2 Sampling Schedule 
 
Due to the large number of participants included in the WOEAS, the sampling was distributed 
over a period of 8 weeks each year and season (winter 2005, summer 2005, winter 2006, 
summer 2006). Within each sampling week, six homes were sampled concurrently for five 
consecutive days, beginning on a Monday (day 0) and ending on a Saturday (day 5). For 
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Personal, Indoor and Outdoor Measurements 
Particulate matter, nitrogen dioxide, sulphur dioxide, 
ozone, black carbon, continuous particulate matter, VOC 
Indoors 
Floor dust samples, air exchange rates 
Surveys 
Time/activity and housing activity diaries 
Health Measurements (Asthmatic Children Only) 
Daily monitoring and evening peak flow meter measures 
Daily evening exhaled breath condensate 

each participant, Summa™ canisters were deployed every 24 hours; at 24 ± 3 hour intervals, 
teams of two technicians visited the homes every day to change samplers, check equipment, 
and complete questionnaires on daily activities within the home. 
 
A graphical summary of the sampling study design is shown in Figure 2. 

 
 

 
 
 
 
 
 
 

Figure 2. Summary of WOEAS sampling study design 
 
 
3.3 Placement of Samplers 
 
In both 2005 and 2006, two Summa™ canisters were deployed at each home every 24 hours 
for five consecutive days in order to capture both indoor and outdoor exposure levels. One 
6.0 L canister was placed inside the participant’s home, typically within the family or living room 
where participants spent a substantial amount of time, and another 6.0 L canister was located 
in the backyard, several metres away from the home and from combustion sources such as 
barbeques. Photographs of a typical sampler setup are provided in Appendix A. 
 
To provide data on personal exposure to VOCs, adult participants in the 2005 sampling study 
carried a 1.0 L VOC canister, also deployed every 24 hours for five consecutive days. This 
canister was placed within a padded backpack to make it easier for participants to take it with 
them wherever they went. In the 2006 sampling study, participating children did not carry a 
personal VOC sampling canister due to concerns with the size and weight of the sampling 
backpack. 
 
 

Windsor 

Winter 

Sampling Week 1 – Sampling Week 8 

Day 1 – 

Summer 

Day 5 

Participant 1 

– 

Participant 6 
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4.0 Methods 
4.1 Surveys 
 
Upon the recruitment of participants into the study, a baseline survey of the home environment 
was administered to obtain such information as the age of the home, number of occupants, type 
of garage, method of heating, type of stove, and recent renovations. In addition, participants 
filled out a daily monitoring questionnaire detailing their use of personal care and household 
products such as cleaning agents and candles or incense. For each of the sampling days in 
both seasons, participants were also provided with a daily time activity diary to keep track of 
what activities they undertook as well as what microenvironments they were in throughout the 
day.  
 
 
4.2 Additional Pollutant Sampling 
 
In addition to obtaining the VOC data presented in this report, sampling was conducted for 
several other air pollutants of interest: ozone, sulphur dioxide, nitrogen dioxide, particulate 
matter (PM2.5, PM10), nitrate, elemental carbon/organic carbon, acid vapour, and polycyclic 
aromatic hydrocarbons. Furthermore, air exchange rates (AER) were obtained for each home 
during both seasons using perfluorocarbon tracer gas (Dietz, 1992).  
 
 
4.3 Sampling Equipment 
 
Ambient air sampling involves collecting a representative sample of ambient air for analysis of 
its constituent compounds. Time-integrated sampling, using a flow controller to spread the 
sample collection flow over a specific time period, provides a time-weighted average (TWA) 
sample that accurately reflects the mean conditions of the ambient air in the environment. 
 
Stainless steel evacuated Summa™ canisters were used to passively and non-selectively 
collect air samples over a 24-hour period for analysis of constituent VOC species 
concentrations. A photograph of the 6.0L canister is shown in Figure 3. Prior to sampling, as per 
U.S. EPA Method TO-15 (U.S. EPA, 1999), the canister’s interior surface was passivated (made 
chemically inert) and then evacuated to an initial negative pressure of -28 to -30 mm Hg. Over 
the 24-hour sampling period, the vacuum inside the canister was then replaced with ambient air 
at a constant flow rate using flow controllers.   
 
The flow controllers were assembled in the laboratory and leak tested. The flow rates were 
set according to the canister size, 3.5 mL/min for the 6.0 L canisters and 0.6 mL/min for the 
1.0 L canisters. The assembled flow controllers were purged with humidified clean air (“zero 
air”) for at least 3 days. Subsequently, humidified, high-purity laboratory grade air was passed 
through the flow controllers to evacuated VOC canisters, and then their contents were analyzed 
by gas chromatography–mass spectrometry (GC–MS). The flow controllers were certified clean 
when no target VOC concentration was greater than 0.2 ppbv, after which they were capped 
with Swagelok fittings and shipped to the site for sampling. During the study, the outdoor flow 
controllers were purged at the end of every sampling week for 24 hours using “zero air.” 
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Figure 3. Summa™ canister system used for VOC sampling (6.0 L canister shown) 

 
 
4.4 Laboratory Analysis 
 
Chemical analysis of the Windsor study VOC canisters was carried out at Environment 
Canada’s Environmental Technology Centre in Ottawa, Ontario, within the same laboratory that 
analyzes the VOC canisters from the National Air Pollution Surveillance Network (NAPS) sites. 
The suite of 188 polar and non-polar VOCs analyzed in this study was identical to those that are 
routinely monitored in NAPS.   
 
During canister sampling and handling conditions there may be losses of VOCs due to several 
causes: physical adsorption to sampling system components, chemical reactions of VOCs with 
co-collected ozone or other reactive pollutants, and mechanisms such as aqueous hydrolysis 
and biological degradation. Over time, the composition of a sampled gas mixture in a canister 
will change, so that the sample may not be a true representation of the ambient air from which it 
was taken. This effect was minimized by collecting and analyzing the canisters within 30 days of 
preparation, in accordance with the recommendations in the U.S. EPA Compendium Method 
TO-15. 
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The air samples were analyzed using a cryogenic preconcentration technique with a high- 
resolution gas chromatograph (Agilent 6890) and a mass-selective detector quadrupole mass 
spectrometer (Agilent 5973) (GC–MS). VOCs were separated on a 60-m, 0.32 I.D. fused silica 
capillary column with a 1.0 µm film thickness of J&W DB-1 bonded liquid phase. To achieve the 
detection limits desired, air samples were concentrated before injection into the GC–MS using 
an Entech Model 7100 preconcentrator with autosampler (Entech Instruments, Inc., Simi Valley, 
CA). 
 
As illustrated in Table 3 below, two analytical systems were used: one optimized to analyze for 
non-polar VOCs and the other for polar VOCs. The polar and non-polar analytical systems differ 
only in their method for removing water from the sample and in the GC temperature program. 
The presence of water vapour and carbon dioxide (CO2) at levels four to eight orders of 
magnitude higher than the target volatile compounds requires that water and CO2 be removed 
prior to GC injection, to avoid chromatography problems and attenuation of response in the 
mass spectrometer. The Entech 7100 Preconcentrator uses a three-stage concentration 
technique to manage the water and CO2 without losses of desired analytes. For non-polar 
VOCs, preconcentration is by “Microscale Purge and Trap;” for polar VOCs, preconcentration 
is by “Cold Trap Dehydration.”   
 

Table 3. Entech instrument operation mode and GC parameters 
 

 Non-polar VOCs Polar VOCs 

GC–MS inlet system 
Preconcentrator and  
7016 16-Position Autosampler 
(EnTech Instruments, Inc.) 

7100 Preconcentrator and  
7016 16-Position Autosampler  
(EnTech Instruments, Inc.) 

7100 Mode of 
operation Microscale Purge and Trap Cold Trap Dehydration 

GC–MS Agilent 6890 GC/5973 MSD  
(Palo Alto, CA) 

Agilent 6890 GC/5973 MSD  
(Palo Alto, CA) 

Column DB-1, 0.32 mm I.D., 60 M, 1 µm DB-1, 0.32 mm I.D., 60 M, 1 µm 

Temperature -60°C (3 min) to 164°C at 7°C/min, 
to 220°C at 14°C/min 

-45°C (3 min) to 180°C at 6°C/min, to 
250°C at 25°C/min 

 
The GC–MS was operated in the selected ion monitoring (SIM) mode. Identification of target 
analytes by SIM analysis is based on a combination of chromatographic retention time and 
relative abundance of selected monitored ions. Two or three characteristic ions were monitored 
for each of approximately 188 hydrocarbons that are either frequently or occasionally found in 
urban air samples. The MS acquires data for target ions only, and ignores all others. This 
detection technique is highly specific and sensitive.  
 
Instrument calibration standards were prepared using stock gas standards prepared in-house 
from multi-component liquid mixtures and gas mixture cylinders purchased from Scott 
Environmental Technology Inc. The accuracy of the calibration standards was verified against 
two certified reference standards, the Scott’s method TO-14 calibration mix (39 compounds) 
and the Spectra Gases Inc. Certified 62 compounds standard. Quantification was based on 
daily six-point linear regression calibration curves obtained from analysis of these external  
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standard mixtures. Precision, as determined from replicate analyses of samples, is within 
15% for compounds at concentrations above 0.1 µg/m3 (D. Wang, Environment Canada 
Environmental Technology Centre, pers. comm.). 
 
 
5.0 VOC Data Summary Tables 
5.1 Dataset Sample Size 
 
Scheduled VOC sampler deployment was 1395 samplers in 2005 (total of indoor, outdoor, and 
personal samplers for all participants) and 930 samplers in 2006 (total of indoor and outdoor 
samplers for all participants). However, scheduling issues with some participants resulted in a 
slightly lower total actual number of deployed canisters. In addition, a small number of deployed 
VOC canisters were deemed invalid and therefore excluded from the analysis due to flow gauge 
failure, a canister sampling time of less than 18 hours and/or the canister not being collected 
within 30 hours of deployment. As a result, the total sample size for VOC canisters was 1294 in 
2005 and 872 in 2006. 
 
 
5.2 Treatment of Data 
 
The testing laboratory reported that some VOC concentrations were below the method detection 
limit (MDL); they were interpreted as below detection limit (BDL) samples and substituted with 
half the MDL in calculating summary statistics. As well, some VOCs were reported as a zero 
value. Data treatment for these species concentrations was also to interpret them as BDL 
samples and substitute them with half the corresponding MDL. Finally, some species 
concentrations were reported as a blank value (no concentration given) where the laboratory 
could not obtain a concentration reading (e.g., due to interference of peaks in the GC–MS 
analysis). These non-detectable VOC samples were interpreted as an invalid sample for the 
particular “non-detect” species.  
 
The various types of sample analysis results observed are summarized in Table 4. 
 

Table 4. Data treatment of sample analysis concentration reporting 
 

Reported sample 
concentration Data treatment 

Invalid 
species 
sample 

> species MDL No treatment No 

< species MDL BDL species sample, 
substitute with MDL/2 No 

zero BDL species sample, 
substitute with MDL/2 No 

Blank (no concentration) 
“non-detect” species 
sample, invalid species 
sample 

Yes 
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Summary statistics were produced in SAS EG version 4. Means are presented on a seasonal 
basis and were calculated from the mean concentration for each participant in each season. 
This was done in order to account for the repeated measures inherent in the study design.  
 
 
5.3 VOC Data and Summary Statistics 
 
VOC data summary tables for the 2005 and 2006 sampling studies, organized by VOC species, 
are presented in Appendices B and C, respectively. The following information is provided for 
each VOC: 

• Index—reference index to aid in navigating tables (based on VOC species number from 
1 to 188) 

• VOC—species name 
• CAS number—Chemical Abstracts Service registry number corresponding to the species 
• MDL—Method detection limit for the species samples  
• Season—sampling season (summer, winter) 
• Exposure category—sampling exposure category (indoor, outdoor, personal) 

For each VOC species, in each sampling season and exposure category, the following statistics 
are provided: 

• Count—number of valid canister samples analyzed for the species, season, and 
exposure category 

• Minimum—lowest sample concentration (μg/m3) 
• Maximum—highest sample concentration (μg/m3) 
• Percentage Samples > MDL—calculated as number of samples with results above MDL 

divided by total number of samples analyzed (%) 
• Percentage Homes > MDL (all samples)—calculated as number of homes with all 

samples analyzed as greater than MDL divided by total number of homes (%) 
• Percentage Homes > MDL (1+ sample)—calculated as number of homes with at least 1 

sample analyzed as greater than MDL divided by total number of homes (%) 
• Arithmetic mean (μg/m3) 
• Geometric mean (μg/m3) 
• Percentiles—5th, 25th, 50th, 75th, 90th, and 95th percentiles (e.g., 75th percentile is the 

concentration greater than 75% of the sample results; 50th percentile is equivalent to 
median species concentration) 

 
 

5.4 Cross-Contamination Potential 
 
Beginning in the 2005 summer sampling session, the VOC sampling canisters were co-located 
with a particle monitor (P-Trak) that uses isopropyl alcohol in its daily calibration and routine 
operation. Summer 2005 indoor and personal sampled VOC concentrations of isopropyl alcohol 
may therefore be cross-contaminated by the isopropyl alcohol used in the P-Trak. Indoor and 
personal sampled concentrations of ethanol may also be cross-contaminated (due to the 
potential for GC–MS peak overlap). Outdoor VOC results in 2005 were not affected by cross-
contamination. This is because the P-Trak was located indoors while the sampling inlet was 
connected to the outdoors via tubing.  
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Corrective changes were made to the sampling protocol for subsequent 2006 sampling 
sessions to reduce the possibility and severity of potential cross-contamination: a longer time 
was given between P-Trak calibration and VOC indoor sampling canister deployment to allow 
dissipation of isopropyl alcohol vapours. However, cross-contamination was still possible for the 
2006 indoor sampled concentrations of isopropyl alcohol and ethanol.  
 
As the P-traks were not used in the 2005 winter sampling, there was no potential for cross-
contamination of the indoor, outdoor or personal results. 
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Appendix A:  Typical Equipment Setup for Indoor and Backyard Sampling 
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