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Executive summary 
The Oregon Department of Environmental Quality (DEQ) implements several programs that regulate 
emissions of air toxics and monitors ambient levels present at various locations across Oregon. This 
report summarizes air toxics data collected at four air toxics monitoring sites located in the Portland-
metro area, one site located in The Dalles, and one site located in La Grande.  
 
Sampling schedules at each site generally consisted of one 24-hour sample being collected every six days 
for a minimum of one year. A total of 109 analytes, including PM10 metals (i.e. inhalable coarse particles 
smaller than 10 micrometers in diameter), volatile organic compounds (VOCs), polycyclic aromatic 
hydrocarbons (PAHs), and carbonyl compounds. DEQ compared average annual pollutant concentrations 
to the Oregon Ambient Benchmark Concentrations (ABCs) and calculated urban background 
concentrations where available. Maximum 24-hour sample results were compared to Cleaner Air Oregon 
Acute (24-hour) Risk-Based Concentrations (RBC) where available. 
 
Results showed that 36 of the air toxics tested for were below the detection limit in at least 90% of the 
samples collected across all sites. Six air toxics – arsenic, benzene, carbon tetrachloride, naphthalene, 
acetaldehyde, and formaldehyde – were found at levels above their ABCs at all monitoring locations, 
demonstrating that these pollutants are present at levels of concern in both urban and rural areas. 
Ethylbenzene was found at levels above its ABC at three of the monitoring sites located in the Portland-
metro area. The average levels of arsenic were higher in the Portland-metro area sites compared to sites 
located in The Dalles and La Grande, which are more rural. The average levels of three air toxics – 
naphthalene, acetaldehyde, and formaldehyde – were higher at The Dalles monitoring site compared to all 
other sites.  
 
For the 44 measured air toxics for which Acute RBCs are available, data showed that no individual 24-
hour samples were above the Acute RBC. Wildfire smoke was shown to increase the average 
concentrations of benzene, carbon tetrachloride, acetaldehyde, and formaldehyde during the 2017 fire 
season.  
 
DEQ will continue monitoring to track trends over time at long-term monitoring stations, which include 
two National Air Toxics Trends Sites in Portland and La Grande; as well as stations in Eugene, Medford, 
Bend, Hillsboro, Tualatin, and the Portland Cully neighborhood. Updated trends reports will be produced 
when a minimum of one year of data is available from those sites. DEQ will also operate monitoring sites 
on an annual basis in other communities. DEQ’s Air Quality Program will use this information in the 
evaluation of air toxics in Oregon communities, in the implementation of the Cleaner Air Oregon 
program, and to develop future strategies for reducing air toxics.
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1. Introduction 
The Oregon Department of Environmental Quality monitors air quality throughout the state as required by 
the Clean Air Act. In addition, these data provide information to the public and inform strategies to 
protect public health. Air pollutants are generally classified into two main categories referred to as criteria 
air pollutants and hazardous air pollutants (HAPs), also known as air toxics. This report is focused on air 
toxics monitoring and provides a summary of air toxics that were measured in ambient air in recent years 
at six locations throughout the state.  

1.1 What are air toxics? 
The terms “air toxics”, “toxic air contaminants” and “HAPs” are used interchangeably and refer to a 
diverse group of chemicals present in our air which, in amounts that are high enough, are known or 
suspected to increase risk of cancer or other serious health effects, or adversely affect environmental 
quality. Most air toxics come from human-made sources such as vehicles (cars, buses, ships, planes), 
industrial facilities (factories, refineries, power plants), as well as small businesses and residences, 
including residential wood burning. Natural sources such as forest fires and volcanic eruptions also 
release air toxics and can affect air quality at local and regional scales. Some air toxics are carried into 
Oregon from sources outside our state. Common air toxics include benzene, naphthalene, formaldehyde 
and metals such as nickel and lead (U.S. EPA). 

1.2 Which air toxics are measured? 
Section 112 of the federal Clean Air Act defines a list of 187 HAPs for which EPA is required to regulate 
emissions in order to protect public health. Since measuring all 187 HAPs at every sampling location is 
not feasible, EPA developed a list of 60 HAPS that are measured as part of its National Air Toxics Trends 
Station (NATTS) Program because they have the greatest impact on public health and the environment in 
urban areas, and because cost-efficient measurement methods exist. As part of DEQ’s air toxics 
monitoring program, a total of 109 air toxics are measured at each monitoring site, which include the 60 
priority HAPs of the NATTS program. 
 

2. Air toxics monitoring program 
The purpose of the Air Toxics Monitoring program is to determine the concentration of air toxics in urban 
and rural areas of the state and to determine their spatial and temporal variability. DEQ currently operates 
air toxics monitoring stations in Oregon as part of three main networks or programs, each with its own 
goals. 

2.1 EPA National Air Toxics Trends Stations Program 
DEQ operates two stations primarily funded by EPA as part of its National Air Toxics Trends Stations 
(NATTS) program. Data from Oregon’s urban (Portland) and rural (La Grande) monitoring sites are 
combined by EPA with data from other NATTS sites across the country and used to assess national level 
trends and other analyses detailed in the EPA’s National-scale Air Toxics Assessment. All sites in this 
network adhere to sampling methods, analytical methods, quality assurance methods, and the sampling 
schedule described by the NATTS program. Additionally, DEQ has adopted the NATTS program 
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guidelines and procedures to cover all DEQ air toxics monitoring stations and laboratory analysis of 
samples. 

2.2 Oregon air toxics trends sites 
In 2017, the Oregon Legislature approved funding for DEQ to install and operate six new air toxics trend 
sites. Stations designated as “trend sites” are long-term monitoring sites located in cities with larger 
populations or where DEQ identified risks of air toxics. The goal for air toxics trend sites is to measure 
changes in air toxics over time in representative areas of the state. In 2018 and 2019 DEQ established 
trend sites in Eugene, Medford, Bend, and three locations in the Portland Metro area: Hillsboro, Tualatin, 
and the NE Portland Cully neighborhood. Data from these trend sites will be presented in future air toxics 
reports when at least one year of data is available. 

2.3 Rotating annual sites 
Due to the significant resources that are required to install, operate, and maintain an air toxics monitoring 
site, it is not feasible for DEQ to measure air toxics at every desired location simultaneously. A single site 
typically takes months to setup and involves steps such as establishing a site agreement with the property 
owner, site preparation and construction (ex. working with local utility to install a power source, building 
elevated platforms for individual samplers), as well as calibration and installation of individual samplers 
and associated sampling equipment (computers, exhaust systems, air conditioners, etc.). DEQ utilizes 
available resources to conduct air toxics monitoring for a period of one year and then re-locates sampling 
equipment to the next “annual site” on a prioritized list to conduct monitoring for another one year period. 
Potential annual site monitoring locations are prioritized based on six main categories of information: 1) 
known or potential sources of pollution, 2) number of pollutants of concern, 3) relative toxicity, 4) lack of 
data, 5) community and demographic factors such as proximity of residential neighborhoods to industrial 
sources, and 6) to address local concerns. More than one rotating annual site may be operating at any 
given time. This report summarizes data from three annual sites where at least one year of data was 
available: SE Portland, Gresham, and The Dalles. DEQ initially set up the station in the Cully 
neighborhood of NE Portland as an annual site, but DEQ will retain it as a long-term trend site. 

2.4 Key Performance Measures 
As one of DEQ’s Key Performance Measures (KPM), DEQ has selected five representative air toxics – 
benzene, acetaldehyde, formaldehyde, arsenic and cadmium – to track over time. DEQ’s goal is to reduce 
levels of each pollutant down to be equal to or less than the ambient benchmark concentration (ABC) for 
each pollutant by 2020. The ABCs are very protective concentrations that would not be expected to harm 
health even in sensitive populations like children, elderly, or people with pre-existing health conditions. If 
DEQ can meet these KPM goals, DEQ and Oregonians can feel confident that risks to public health have 
been reduced because these five air toxics are often representative of other air toxics that are not being 
measured. KPM values are obtained by dividing the average annual monitored concentrations by the 
ABCs for each pollutant. 
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3. Field and laboratory methods 
3.1 Air toxics parameters 
A total of 109 individual analytes (i.e. pollutants or “air toxics”) were measured at each site. These 
analytes are generally classified into four groups: PM10 metals (i.e. inhalable coarse particles smaller 
than 10 micrometers in diameter), volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons 
(PAHs), and carbonyls. Each group has a separate sampling and analytical method. Hexavalent chromium 
is a metal, but DEQ samples it separately using an instrument designated for that purpose. In addition to 
air toxics sampling, each site also measures wind speed and direction to provide more information about 
how these toxics are transported and dispersed at each sampling location. Appendix A presents a full list 
of analytes that were measured in each group. 

3.2 Field sampling schedule 
DEQ used five individual instruments to sample all analytes. Carbonyls, PAHs, PM10 metals, and 
hexavalent chromium were sampled by drawing air through a filter at a constant flow rate for a duration 
of 24 hours. VOCs were sampled by drawing air into a collection canister, also at a constant flow rate for 
24 hours. Generally, samples are collected every six days according to the NATTS program sampling 
schedule. In some cases, sampling may deviate from this schedule by collecting samples more frequently, 
or by collecting make-up samples if there was a problem with a regularly scheduled sample. 

3.3 Field sampling and laboratory analytical methods 
DEQ staff performed sampling activities in accordance with DEQ’s Air Toxics Monitoring Quality 
Assurance Project Plan and EPA’s Technical Assistance Document for the National Air Toxics Trends 
Station Program (NATTS TAD). Laboratory analysis was performed at the DEQ laboratory following 
methods outlined in the NATTS TAD; however, analysis of hexavalent chromium samples was initially 
performed by a subcontractor (Chester Labs) until the DEQ laboratory was able to perform the analytical 
method in-house. Table 1 lists the sampling media, equipment, and reference method followed for each 
sample type. 
 
Table 1. Description of the sampling media, equipment, and laboratory analytical reference 
method used to collect samples and obtain results for each analyte group. 

Sample 
Type Sample Media Sample Equipment Laboratory Analytical Reference 

Method 

PM10 Metals PM10 Quartz Filter Tisch PM10 High-Volume Air 
Sampler EPA Compendium Method IO-3.5  

Hexavalent 
Chromium Ashless Cellulose Filter BGI PQ200 / ARA N-FRM 

Determination of Hexavalent Chromium 
In Ambient Air Analyzed By Ion 
Chromatography (IC) (CARB MLD-039) 

VOCs 6L Silanized Canister Restech Nutech 2701 Sampling 
Timer EPA Compendium Method TO-15  

PAHs PUF/XAD Assembly Tisch PUF Sampler ASTM D6209-98(2012)  

Carbonyls DNPH-coated Silica Gel 
Cartridge 

DEQ Laboratory Custom 
Sampler / ARA N-FRM  EPA Compendium Method TO-11A  
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3.4 Air toxics monitoring sites 
This report summarizes data collected at six air toxics monitoring sites, four in the Portland-metro area 
and two outside the Portland Metro area. DEQ does not present results for a monitoring site until at least 
one year of data is available. Each of the six monitoring sites included in this report have at least one year 
of data. The four monitoring sites in the Portland-metro area presented here are Cully Helensview 
(Portland), SE 45th and SE Harney Dr. (Portland), Gresham Learning Centennial, and the Portland 
NATTS site. The two monitoring sites outside the Portland Metro area presented here are The Dalles 
Wasco Co. Library and the La Grande NATTS site (Figure 1). 
 

 
Figure 1. Air toxics monitoring stations. 

3.4.1 Site selection criteria 
DEQ selects air toxics monitoring locations based on several criteria and depending on the objectives of 
the network type (see Section 2.3). Site specific siting criteria and guidance are provided in the NATTS 
TAD and DEQ applies this guidance towards all air toxics monitoring stations outside of the NATTS 
network. More information about how DEQ prioritizes sites for the placement of annual air toxics 
monitoring sites can be found in the standard operating procedure document “Statewide Prioritization of 
Air Toxics Monitoring.” 

3.4.2 Portland Cully Helensview 
This site is located at the Helensview alternative school in the northeast Portland Cully neighborhood 
(Figures 2-3). The site was initially selected as a rotating annual site where one year of data would be 
collected, however this station now remains as a long-term trend site. Data presented in this report is from 
May 14, 2018 through July 26, 2019. The site was selected to assess air toxics in the area which is 
surrounded by many point, area, mobile, and non-mobile sources. The site at the Helensview school has 
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good open exposure and is downwind of several sources. The wind comes from the northwest in the 
summer and from the southwest in the winter. There are occasional east winds throughout the year. 
 

 
Figure 2. Location of Portland Cully Helensview air toxics monitoring site. 

 
Figure 3. Photo of the Portland Cully Helensview air toxics monitoring site. 

3.4.3 Portland SE 45th and SE Harney Dr. 
This site operated from March 30, 2016 through Dec. 9, 2017. This site initially sampled for PM10 metals 
and hexavalent chromium. Other parameters (VOCs, PAHs, and carbonyls) began being sampled on June 
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4, 2016. This monitoring site was located in southeast Portland in Multnomah County (Figures 4-5). This 
site is adjacent to industrial facilities located across the street and to the southeast, while neighborhood 
housing makes up the rest of the surrounding area. 
 

 
Figure 4. Location of the Portland SE 45th & SE Harney air toxics monitoring site. 

 
Figure 5. Photo of the SE 45th & SE Harney Dr. air toxics monitoring site. 

3.4.4 Gresham Learning Centennial 
This site was located at Centennial Park School and operated from December 2, 2016 through March 27, 
2018. This site is located in Gresham which is east of Portland and within Multnomah County (Figures 6-
7). The site is mainly surrounded by residential areas with some industrial activity located to the east. 
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Figure 6. Location of Gresham Learning Centennial air toxics monitoring site. 

 
Figure 7. Photo of the Gresham Learning Centennial air toxics monitoring site. 

3.4.5 Portland NATTS 
DEQ has operated an air toxics monitoring site in Portland as part of EPA’s NATTS program since 2004 
to help the program assess exposures to HAPs in urban areas (Figures 8-9). Prior to its current location, 
this site was located approximately 0.7 miles to the northeast near the intersection of N. Roselawn Street 
and N. Vancouver Avenue. Due to the construction impacts of a multi-unit housing complex being built 
on an adjacent property, the site no longer met the siting criteria of the NATTS program and therefore 
was moved to its current location at the Humboldt School. Results from samples collected at the previous 
location from May 2015 to August 2016 were qualified to note the construction impacts. No samples 
were collected at this site from August 2016 until March 2017 when sampling began at the current 
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location. The Portland NATTS site also contains duplicate samplers for each air toxics group which helps 
to provide quality assurance for all air toxics monitoring data. 
 

 
Figure 8. Location of Portland NATTS air toxics monitoring site. 

 
Figure 9. Photo of the Portland NATTS air toxics monitoring site. 
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3.4.6 The Dalles Wasco Co. Library 
This monitoring station was located at The Dalles Public Library and operated from July 30, 2017 
through September 29, 2018 (Figures 10-11). This site is located in the Columbia River Gorge, where 
strong seasonal winds exist. Along with the La Grande NATTS site, this is the only other air toxics 
monitoring location presented in this report that is outside of the Portland-metro area. Results from PAH 
monitoring in The Dalles in 2016 and 2017 informed the decision to place a full air toxics monitoring 
station in order to measure levels of other pollutants. 
 

 
Figure 10. Location of The Dalles Wasco Co. Library air toxics monitoring site. 

 
Figure 11. Photo of The Dalles Wasco Co. Library air toxics monitoring site. 
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3.4.7 La Grande NATTS 
Along with the urban NATTS site located in Portland, DEQ has also operated a rural air toxics 
monitoring site in La Grande since 2004 as part of EPA’s NATTS program in order to compare exposures 
to HAPs between urban and rural areas across the United States (Figures 12-13). This is the most rural air 
toxics monitoring location presented in this report. 
 

 
Figure 12. Location of La Grande NATTS air toxics monitoring site. 

 
Figure 13. Photo of the La Grande NATTS air toxics monitoring site. 
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4. Results and discussion 
4.1 Summary statistics 
Appendix B presents summary statistics for all analytes at each monitoring location and includes 
information such as data completeness, and maximum and mean concentrations. Out of the 109 individual 
analytes measured there were 36 (33%) that were below the detection limit in at least 90% of the samples 
collected across all sites. DEQ compared analytes that were detected in at least 30% of the samples 
collected against their ABCs or Acute Risk-Based Concentrations (RBCs) where available. 

4.2 Air Toxics Compared to ABCs 
4.2.1 Ambient Benchmark Concentrations (ABCs) 
Oregon’s air toxics ABCs help DEQ identify, evaluate and address air toxics concerns. For air toxics with 
the potential to increase cancer risk, DEQ sets ABCs at levels that would not pose more than one-in-a-
million excess lifetime cancer risk if a person breathed air with that level every day for an entire lifetime. 
For air toxics that have the potential to cause health effects other than cancer, DEQ sets ABCs at 
concentrations that would not be expected to harm anyone’s health even if they breathed that air every 
day for a lifetime. DEQ developed ABCs based on consensus recommendations from Oregon’s Air 
Toxics Scientific Advisory Committee, a panel of outside experts that provided advice on the state air 
toxics program that was scientifically and technically sound, independent and balanced. The ABCs are 
designed to protect the health of the most sensitive individuals in our communities and serve as clean air 
goals or targets, not regulatory standards. The ABCs are intended to be compared against concentrations 
of pollutants averaged over the course of a year (i.e. the average annual concentration). Out of the 109 
pollutants reported by the DEQ laboratory there are 28 ABCs available against which to compare results. 

4.2.2 Acute Risk-Based Concentrations (RBCs) 
Through the Cleaner Air Oregon rulemaking process, Risk-Based Concentrations (RBCs) were developed 
for many air toxics and are used as part of the permitting process to help assess the risk associated with 
emissions from new and existing point source facilities. RBCs were developed based on various exposure 
scenarios including a short-term, or “acute”, exposure scenario of 24 hours. When concentrations of air 
toxics averaged over a 24-hour period are at or below their acute RBCs, no health effects are expected in 
the community breathing that air, including sensitive individuals like children, the elderly, and people 
with pre-existing health problems.  
 
In contrast to the ABCs that are used to assess the long-term average levels of air toxics, the Acute RBCs 
serve as a useful reference for assessing levels of air toxics over the course of 24 hours. There are 44 
analytes that have Acute RBCs available for comparison. 

4.2.3 Analyte summary 
Out of the 28 ABCs that exist for the analytes that are measured, results showed the average 
concentrations of 21 analytes were below their respective ABCs while seven analytes were above their 
respective ABCs at one or more monitoring locations (Table 2). In order to compare levels of these air 
toxics in Oregon with other urban monitoring locations across the U.S., a national average was calculated 
by taking the average of the annual means from 2016, 2017, and 2018 at all 18 urban NATTS sites 
(including the Portland site) for each analyte. The ratio of the urban NATTS average versus the Oregon 
ABC is provided at the end of Table 2.  
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Table 2. “Impact Factors” for air toxics with mean concentrations above the Oregon Ambient 
Benchmark Concentration (ABC). The “impact factor”, or the number of times over the ABC, is the 
mean concentration divided by the ABC. The impact factor for all urban NATTS sites is shown in 
order to compare levels of air toxics to other urban areas in the U.S.  

 DEQ Monitoring Sites  

Analyte Name 
Portland 

SE 45th and 
SE Harney 

Gresham 
Learning 

Centennial 

The Dalles 
Wasco Co. 

Library 

Portland 
Cully 

Helensview 

Portland 
NATTS 

La 
Grande 
NATTS 

*All 
Urban 

NATTS 
Sites 

Metals   
Arsenic 3.4 5.9 1.7 5.4 3.6 1.2 3.7 

VOCs   
Benzene 3.8 4.8 3.7 2.9 3.5 2.6 5.2 
Carbon 
tetrachloride 2.5 2.3 1.8 1.8 1.7 1.7 2.9 

Ethylbenzene 1.8 1.1 Below ABC 2.7 Below 
ABC 

Below 
ABC 6.2 

PAHs   
Naphthalene 1.6 1.4 5.0 1.1 1.3 1.1 1.9 

Carbonyls   
Acetaldehyde 3.4 2.9 5.1 2.3 2.9 3.7 3.7 
Formaldehyde 9.9 9.1 18.6 7.9 9.1 11.6 15.6 

*This impact factor was calculated by taking the average of the annual means from 2016, 2017, and 2018 at all 
18 urban NATTS sites (including the Portland site). This national average from the urban NATTS sites was then 
divided by the Oregon ABC. 

 
Comparing pollutants to their ABCs illustrates the following key points:  
 

• The same analytes were above their ABCs at all monitoring locations (with the exception of 
ethylbenzene) indicating that even though the levels vary between sites, the presence of these 
pollutants is widespread and not unique to individual communities. 
  

• The Dalles had the highest levels for three out of the seven analytes that were above their ABCs: 
naphthalene, acetaldehyde, and formaldehyde.  

 
• Arsenic levels at Portland-metro area sites were higher than levels seen at The Dalles and La 

Grande, which are more rural and less densely populated. Arsenic concentrations were also 
higher during winter months at all sites except for La Grande. 

 
• Four out of the five analytes that DEQ has designated as key performance measure (arsenic, 

benzene, acetaldehyde, and formaldehyde) were above their ABCs. The fifth key performance 
measure analyte, cadmium, was below its ABC at each site.  

 
Three pollutants (1,3-butadiene, 1,4-dichlorobenzene, and acrylonitrile) had calculated means that were 
above their respective ABCs, however the ABCs are below the method detection limits (MDL) of the 
analytical method used to obtain the results and the datasets contain relatively high (65% - 100%) 
percentages of non-detects. For these analytes, the percentage of non-detect results in the dataset and the 
MDL should be considered carefully when comparing the calculated mean to the ABC. 
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For the 44 air toxics for which Acute RBCs are available, data showed that no individual 24-hour samples 
were above the Acute RBC. 

4.3 Site summaries 
4.3.1 Portland Cully Helensview 
This monitoring site experienced the second highest levels of arsenic which were also above the national 
urban average. The highest levels of ethylbenzene were also found at this site which were below the 
national urban average. Levels of other air toxics found at this location were similar to the other Portland-
metro area locations.  

4.3.2 Portland SE 45th and SE Harney 
Levels of air toxics at this site were similar to the other sites located in the Portland-metro area. All seven 
analytes shown above in Table 2 were above their ABC with the mean concentration of carbon 
tetrachloride being the highest out of all monitoring locations. Though levels of all seven air toxics were 
above their Oregon ABCs, they were all below the national average from all urban NATTS monitoring 
sites.  

4.3.3 Gresham Learning Centennial 
This location experienced the highest levels of arsenic among all sites. The most common and likely 
source of arsenic is vehicle engine exhaust, and the highest levels are seen during the winter months when 
lower mixing heights create less room for the pollutant to disperse in the atmosphere. Levels of arsenic at 
this location were above the national urban average. Levels of benzene, which also comes mostly from 
vehicle engine exhaust, were highest at this location though the mean was below the national urban 
average.  

4.3.4 Portland NATTS 
The levels of air toxics found at this location were similar to levels found at the other Portland-metro area 
sites. All seven analytes that were above their ABCs were also below the national average from all urban 
NATTS sites. Ethylbenzene was found to be below its ABC at this location. 

4.3.5 The Dalles Wasco Co. Library 
The Dalles monitoring site experienced the highest levels for three out of the seven analytes that were 
above their ABCs: naphthalene, acetaldehyde, and formaldehyde. Each of these pollutants were also 
above their respective national averages for urban areas. This location was one of the three locations 
where ethylbenzene was found to be below its ABC. 

4.3.6 La Grande NATTS 
With the exception of acetaldehyde and formaldehyde, the La Grande site experienced some of the lowest 
levels of air toxics among all six of the monitoring locations. Levels of acetaldehyde and formaldehyde 
found in La Grande were higher than all of the Portland-metro area sites, as well as the national urban 
average, but lower than levels found at The Dalles site. 
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4.4 Trends at national air toxics trends sites 
The Portland and La Grande National Air Toxics Trends Sites (NATTS) sites serve as long-term urban 
and rural air quality monitoring sites, respectively. Annual averages for the last five years were calculated 
for the five KPM analytes at both NATTS sites (Figures 14-15). Although samples collected at the 
Portland NATTS site from May 2015 to August 2016 may have been impacted by construction activities 
at the adjacent property, the data were used to calculate annual averages for 2015 and 2016 for 
informational purposes. No data was available at the Portland NATTS site from August 2016 to March 
2017 while the sampling equipment was relocated to the current site. These data suggest that cadmium 
concentrations at the Portland site showed a statistically significant decline in concentrations over the last 
five years. Reduced levels of cadmium found at the site in 2017 and 2018 coincide with the regulation of 
emissions from art glass manufacturers in the area. 
  

 
Figure 14. Five year trends for KPM analytes at the Portland NATTS site. The ambient benchmark 
concentration (ABC) is shown for reference. Only cadmium showed a statistically significant 
change (decrease) in concentrations over the last five years. 
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Figure 15. Five year trends for KPM analytes at the La Grande NATTS site. The ambient 
benchmark concentration (ABC) is shown for reference. No analytes showed a statistically 
significant change in concentrations over the last 5 years. 

4.5 Wildfire smoke impacts 
Forest fire smoke is known to contain several air toxics such as naphthalene and other PAHs, VOCs such 
as 1,3-butadiene, as well as metals and carbonyls. DEQ is able to identify days and times when forest fire 
smoke is present in an area by measuring the PM2.5 concentrations. When PM2.5 concentrations reach 
25μg/m3 and above, the site is identified as being impacted by forest fire smoke. 
 
From August 2017 to October 2017 at The Dalles Wasco Co. Library site, there were seven days where 
air toxics samples were collected that coincided with impacts from forest fire smoke (i.e. PM2.5 levels 
were 25μg/m3 or higher). The Dalles site had the most sample days that coincided with smoke impacts. 
Removing those sample days from the dataset shows the effects that forest fire smoke can have on levels 
of certain pollutants. Table 3 shows the maximum and average concentrations for the six pollutants that 
were above their ABCs compared to the maximum and average concentrations of those pollutants after 
removing the days that were affected by forest fire smoke from their datasets. The average concentrations 
for benzene, carbon tetrachloride, acetaldehyde, and formaldehyde all decreased after removing the forest 
fire smoke days from the datasets and with the exception of carbon tetrachloride, the maximum 
concentrations of those pollutants measured at the site also decreased. No change in levels of arsenic or 
naphthalene was seen after removing the forest fire days.  
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Table 3. Change in maximum and average concentrations of pollutants after removing samples 
from the dataset that were collected on days with impacts from forest fire smoke. 

   

Wildfire Smoke Days 
Removed from 

Dataset     

Analyte 
(μg/m3) 

Maximum 
(μg/m3) 
Mean 

(μg/m3) 
Maximum 

(μg/m3) 
Mean 

% Change 
of Means 

(μg/m3) 
ABC 

Metals       

Arsenic 0.00164 0.000337 0.00164 0.000337 No 
change 0.0002 

VOCs       
Benzene 3.480 0.485 1.16 0.419 -14% 0.131 
Carbon tetrachloride 0.648 0.363 0.648 0.357 -2% 0.201 

PAHs       

Naphthalene 0.596 0.1498 0.596 0.1498 No 
change 0.03 

Carbonyls       
Acetaldehyde 11.5 2.305 8.87 1.983 -14% 0.45 
Formaldehyde 17.7 3.726 14 3.216 -14% 0.2 

 

5. Summary 
5.1 Data summary 
Most of the air toxics that are measured at each site were either below the detection limit for 90% of 
samples collected, or were detected but do not have ABCs to reference. Average levels of three analytes – 
1,3-butadiene, 1,4-dichlorobenzene, and acrylonitrile – may be above their ABCs, but since the detection 
limits for these analytes are above the ABCs, it is difficult to assess the average levels of these pollutants. 
 
Results show that the same seven air toxics tend to be above their ABCs at all monitoring locations 
demonstrating that these air toxics are present across Oregon in both urban and rural areas, though levels 
of some of these air toxics were higher in specific areas. Levels of arsenic appear to be higher at the 
Portland-metro area monitoring sites compared to monitoring sites in The Dalles and La Grande, which 
have smaller populations and are less urban. Levels of three air toxics – naphthalene, acetaldehyde, and 
formaldehyde – are higher at The Dalles Wasco Co. Library site compared to all other monitoring sites. 
Over the last five years, only cadmium at the Portland NATTS site showed a statistically significant 
change (decrease) in concentrations out of the five KPM analytes (arsenic, cadmium, benzene, 
acetaldehyde, formaldehyde) assessed at the Portland and La Grande NATTS sites. While most sources of 
air toxics are human-caused, smoke from wildfires can increase the levels of some air toxics and 
contribute to the overall average concentrations throughout the year. The maximum concentrations of 
benzene, acetaldehyde and formaldehyde in The Dalles were seen on days where forest fire smoke was 
present. Overall, data from these sites demonstrate that some air toxics are present in communities across 
Oregon.  

5.2 Future air toxics monitoring 
Results from long-term trend sites located in Medford, two locations in Eugene, and Hillsboro, Tualatin, 
Portland Cully neighborhood, and Bend will be available in the future and allow for further comparison of 
the levels of air toxics throughout the state. Data from Portland and La Grande NATTS sites will continue 
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to be available annually. DEQ’s Air Quality Program will use this information in the evaluation of air 
toxics in Oregon communities, in the implementation of the Cleaner Air Oregon program, and to develop 
future strategies for reducing air toxics. Rotating annual monitoring sites will also be set up at various 
locations around the state based on the prioritization schedule for annual sites. 
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Appendix A – Analyte lists 
Tables 1-4 list the air toxics analytes that are measured by the DEQ laboratory. All analytes are measured 
at all air toxics monitoring stations. Analytes are listed according to the analyte category and include the 
Chemical Abstracts Service registry number (CASRN).  
 
Table 1. Metal analytes. 

Metals  
CASRN Analyte 

7440-36-0 Antimony, Total 
7440-38-2 Arsenic, Total 
7440-41-7 Beryllium, Total 
7440-43-9 Cadmium, Total 
7440-47-3 Chromium, Total 
7440-48-4 Cobalt, Total 
18540-29-

9 
Hexavalent Chromium 
[Cr(VI)] 

7439-92-1 Lead, Total 
7439-96-5 Manganese, Total 
7440-02-0 Nickel, Total 
7782-49-2 Selenium, Total 

 
 
Table 2. Carbonyl analytes. 

Carbonyls 
CASRN Analyte 

5779-94-2 2,5-
Dimethylbenzaldehyde 

78-93-3 2-Butanone (MEK) 
75-07-0 Acetaldehyde 
67-64-1 Acetone 

100-52-7 Benzaldehyde 
123-72-8 Butyraldehyde 
123-73-9 Crotonaldehyde 
50-00-0 Formaldehyde 
66-25-1 Hexaldehyde 

590-86-3 Isovaleraldehyde 
620-23-5 m-Tolualdehyde 
529-20-4 o-Tolualdehyde 
123-38-6 Propionaldehyde 
104-87-0 p-Tolualdehyde 
110-62-3 Valeraldehyde 
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Appendix B – Summary statistics 
for 2018 NATTS and select rotating 
annual sites 
 

1. Data completeness 
One of the measurement quality objectives for the Air Toxics Monitoring Program is to achieve a data 
completeness of greater than or equal to 85% for a given quarter to ensure that enough data is available 
for calculating summary statistics and assessing air quality. Completeness is defined as the number of 
valid samples divided by the number of expected samples for a given time period. Completeness was 
calculated for each analyte group by using the number of valid samples from a single analyte to represent 
the number of valid samples for the entire analyte group (Tables 1-6). The representative analytes were 
chosen because they are rarely voided during sample analysis. 
 
Despite robust quality assurance plans and standard operating procedures that exist for field and 
laboratory methods, samples may be voided at various stages of the sample collection and analysis 
process. A sample may be voided for reasons including, but not limited to, power failures at the 
monitoring site, sampling instrument malfunction, issues with sample extraction in the laboratory, or due 
to laboratory instrument performance criteria not being met during analysis.  
 
 
Table 1. Completeness records for Cully Helensview (Portland). 

  Cully Helensview (Portland) 

Analyte Group Representative 
Analyte Date range # Valid 

Samples 

# 
Expected 
Samples 

Completeness 

Metals (Arsenic) 5/14/18 - 
6/26/19 68 69 99% 

Hexavalent 
Chromium 

(Hexavalent 
Chromium) 

5/14/18 - 
6/26/19 65 69 94% 

VOCs (1,1,1-
Trichloroethane) 

6/19/18 - 
6/26/19 60 63 95% 

PAHs (Perylene) 5/14/18 - 
6/26/19 66 69 96% 

Carbonyls (Formaldehyde) 5/14/18 - 
6/26/19 65 69 94% 

 
Table 2. Completeness records for SE 45th and SE Harney (Portland).  

  SE 45th and SE Harney (Portland) 

Analyte Group Representative 
Analyte Date range # Valid 

Samples 

# 
Expected 
Samples 

Completeness 

PM10 Metals (Arsenic) 3/30/16 - 
12/9/17 282 104 100% 

Hexavalent 
Chromium 

(Hexavalent 
Chromium) 

3/30/16 - 
12/9/17 296 104 100% 
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VOCs (1,1,1-
Trichloroethane) 

6/4/16 - 
12/9/17 94 93 100% 

PAHs (Perylene) 6/4/16 - 
12/9/17 86 93 92% 

Carbonyls (Formaldehyde) 6/4/16 - 
12/9/17 98 93 100% 

 
 
Table 3. Completeness records for Gresham Learning Centennial. 

  Gresham Learning Centennial 

Analyte Group Representative 
Analyte Date range # Valid 

Samples 

# 
Expected 
Samples 

Completeness 

Metals (Arsenic) 12/2/16 - 
3/27/18 77 81 95% 

Hexavalent 
Chromium 

(Hexavalent 
Chromium) 

12/2/16 - 
3/27/18 40 81 49% 

VOCs (1,1,1-
Trichloroethane) 

12/2/16 - 
3/27/18 80 81 99% 

PAHs (Perylene) 12/2/16 - 
3/27/18 73 81 90% 

Carbonyls (Formaldehyde) 12/2/16 - 
3/27/18 77 81 95% 

 
Table 4. Completeness records for The Dalles Wasco Co. Library. 

  The Dalles Wasco Co. Library 

Analyte Group Representative 
Analyte Date range # Valid 

Samples 

# 
Expected 
Samples 

Completeness 

Metals (Arsenic) 7/30/17 - 
9/29/18 59 72 82% 

Hexavalent 
Chromium 

(Hexavalent 
Chromium) 

7/30/17 - 
9/29/18 72 72 100% 

VOCs (1,1,1-
Trichloroethane) 

7/30/17 - 
9/29/18 66 72 92% 

PAHs (Perylene) 7/30/17 - 
9/29/18 71 72 99% 

Carbonyls (Formaldehyde) 7/30/17 - 
9/29/18 55 72 76% 

 
Table 5. Completeness records for Portland NATTS. 

  Portland NATTS 

Analyte Group Representative 
Analyte 

Date 
range 

# Valid 
Samples 

# Expected 
Samples Completeness 

Metals (Arsenic) 2018 61 61 100% 
Hexavalent 
Chromium 

(Hexavalent 
Chromium) 2018 60 61 98% 

VOCs (1,1,1-
Trichloroethane) 2018 53 61 87% 

PAHs (Perylene) 2018 58 61 95% 
Carbonyls (Formaldehyde) 2018 56 61 92% 
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Table 6. Completeness records for La Grande NATTS. 
  La Grande NATTS 

Analyte Group Representative 
Analyte 

Date 
range 

# Valid 
Samples 

# Expected 
Samples Completeness 

Metals (Arsenic) 2018 61 61 100% 

VOCs (1,1,1-
Trichloroethane) 2018 60 61 98% 

PAHs (Perylene) 2018 53 61 87% 
Carbonyls (Formaldehyde) 2018 59 61 97% 

 

2. Summary statistics 
Summary statistics such as the number of observations (i.e. valid results, “# Obs”), percentage of results 
that were “non-detect” (i.e. below the detection limit of the analytical method, “%NDs”), the maximum 
concentration, and the mean concentration are shown for each analyte at each monitoring location. For 
reference, the Oregon Ambient Benchmark Concentration (ABC) is included for each analyte where 
available. 
For many analytes, sample results may be below the method detection limit (MDL) which is the lowest 
concentration that can reliably be detected by laboratory analysis. Such results are reported as “non-
detect”, or “ND”, and can affect the calculation of summary statistics as well as the interpretation of 
levels present in ambient air. When the percentage of non-detect results reaches 75%-80% for an analyte, 
a mean concentration cannot be reliably calculated and therefore should not be used for further analysis or 
comparison to the ABC. For documentation purposes, a mean concentration is listed for each analyte with 
at least one result above the detection limit; however, the percentage of non-detect results should be used 
to inform the reliability of the mean. Analytes with a mean concentration above its ABC is shaded grey 
for identification purposes. 
 
Mean concentrations were calculated using the Kaplan-Meier method (“KM Mean”) which accounts for 
datasets with non-detect values and generated using ProUCL version 5.1 statistical software. 
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Table 7. Summary statistics for metals analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) 
are shown for each analyte. A mean concentration is listed for each analyte with at least one result above the detection limit; however, the percentage of non-detect results should be used to inform the reliability of the mean.  

 
 
 
Table 8. Summary statistics for metals analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 

Metals

Analyte # Obs % NDs
(μg/m 3  LTP)

Maximum
(μg/m 3  LTP)

KM Mean # Obs % NDs
(μg/m 3  LTP)

Maximum
(μg/m 3  LTP)

KM Mean # Obs % NDs
(μg/m 3  LTP)

Maximum
(μg/m 3  LTP)

KM Mean # Obs % NDs
(μg/m 3  LTP)

Maximum
( μg/m 3  LTP)

KM Mean
ABC Units

(μg/m 3  LTP)

Antimony, Total 11 0% 0.00157 0.001063 30 50% 0.0023 0.00077 58 91% 0.000628 0.000448 68 10% 0.00369 0.000939 --
Arsenic, Total 282 0% 0.00548 0.000671 77 0% 0.0051 0.001174 59 0% 0.00164 0.000337 68 0% 0.00956 0.001086 0.0002
Beryllium, Total 282 65% 0.000018 0.00000496 77 71% 0.000024 0.00000552 59 86% 0.000018 0.00000508 68 99% 0.000014 0.00000907 0.0004
Cadmium, Total 282 39% 0.0013 0.0000812 77 47% 0.000759 0.0000813 59 88% 0.000585 0.0000561 68 72% 0.000352 0.00011 0.0006
Chromium, Total 281 91% 0.0316 0.001396 77 97% 0.00122 0.001064 59 100%     N/A        N/A    68 96% 0.00842 0.004544 --
Cobalt, Total 282 4% 0.0254 0.000332 77 39% 0.000449 0.0000947 59 39% 0.000407 0.000144 68 43% 0.000663 0.000146 0.1

Hexavalent Chromium [Cr(VI)] 274 26% 0.00044 0.0000641 40 55% 0.000077 0.0000284 72 92% 0.000034 0.0000197 65 66% 0.000076 0.0000264 0.00008
Lead, Total 282 1% 0.00865 0.00188 77 4% 0.0152 0.002161 59 0% 0.0094 0.001745 68 0% 0.0413 0.003753 0.15
Manganese, Total 282 0% 0.0452 0.006293 77 14% 0.16 0.007332 59 2% 0.0185 0.005915 68 1% 0.0431 0.00599 0.09
Nickel, Total 282 38% 0.0445 0.001374 77 83% 0.000991 0.00044 59 100%     N/A        N/A    68 94% 0.00211 0.000927 0.004
Selenium, Total 282 9% 0.00194 0.000175 77 35% 0.000434 0.000127 59 63% 0.000253 0.000107 68 24% 0.00355 0.000317 --

ROTATING ANNUAL SITES

(Jul. 2017  -  Sep. 2018)(Dec. 2016  -  Mar. 2018)

Portland Cully Helensview
(May 2018 - Jul. 2019)

Portland SE 45th & SE Harney The Dalles Wasco Co. LibraryGresham Learning Centennial
(Mar. 2016  -  Dec. 2017)

Ambient Benchmark 
Concentration

(ABC)

Metals

Analyte # Obs % NDs
(μg/m 3 LTP)

Maximum
( μg/m 3 LTP)

KM Mean # Obs % NDs
(μg/m 3 LTP)

Maximum
( μg/m 3 LTP)

KM Mean
ABC Units
(μ/m 3 LTP)

Antimony, Total 61 48% 0.00321 0.000725 61 97% 0.00072 0.00045 --
Arsenic, Total 61 0% 0.00297 0.000719 61 5% 0.00159 0.000238 0.0002
Beryllium, Total 61 92% 0.000013 0.0000091 61 74% 0.000031 0.0000104 0.0004
Cadmium, Total 61 75% 0.000374 0.000109 61 97% 0.000126 0.0000897 0.0006
Chromium, Total 61 98% 0.00538 0.004446 61 100%     N/A        N/A    --
Cobalt, Total 61 48% 0.000454 0.000147 61 39% 0.000566 0.000147 0.1

Hexavalent Chromium [Cr(VI)] 60 72% 0.000082 0.0000253 #N/A #N/A #N/A #N/A 0.00008
Lead, Total 61 2% 0.00835 0.002378 61 16% 0.00476 0.001068 0.15
Manganese, Total 61 3% 0.092 0.01692 61 0% 0.0301 0.006766 0.09
Nickel, Total 61 62% 0.00419 0.001138 61 98% 0.00107 0.000888 0.004
Selenium, Total 61 21% 0.00223 0.000288 61 79% 0.000133 0.0000923 --

Ambient Benchmark 
Concentration

(ABC)

NATIONAL AIR TOXICS TRENDS SITES

2018

La Grande NATTSPortland NATTS
2018
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Table 9. Summary statistics for VOC analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 

VOCs

Analyte # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean
ABC Units

(μg/m 3  STP)

1,1,1-Trichloroethane 94 100%     N/A        N/A    80 99% 0.294 0.273 66 100%     N/A        N/A    60 100%     N/A        N/A    5000
1,1,2,2-Tetrachloroethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
1,1,2-Trichloroethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    57 100%     N/A        N/A    --
1,1-Dichloroethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
1,1-Dichloroethylene 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2,4-Trichlorobenzene 69 90% 1.313 0.779 62 97% 1.194 0.764 54 100%     N/A        N/A    40 100%     N/A        N/A    --
1,2,4-Trimethylbenzene 93 2% 19.407 1.273 76 9% 2.938 0.801 66 26% 1.838 0.511 60 53% 2.000 0.435 --
1,2-Dibromoethane (EDB) 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2-Dichlorobenzene 94 96% 0.428 0.304 80 95% 0.613 0.306 66 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2-Dichloroethane (EDC) 94 98% 0.213 0.203 80 96% 0.238 0.203 66 97% 0.207 0.202 60 100%     N/A        N/A    --
1,2-Dichloropropane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    57 100%     N/A        N/A    --
1,2-Dimethylbenzene 94 1% 11.283 0.759 80 6% 1.879 0.538 66 18% 1.137 0.326 60 2% 2.070 0.582 --
1,3,5-Trimethylbenzene 94 21% 4.962 0.402 80 43% 0.722 0.309 66 76% 0.555 0.256 60 87% 0.455 0.253 --
1,3-Butadiene 94 72% 0.345 0.107 80 65% 0.394 0.112 66 86% 0.314 0.096 60 92% 0.178 0.091 0.03
1,3-Dichlorobenzene 94 99% 1.076 0.309 80 100%     N/A        N/A    66 100%     N/A        N/A    58 100%     N/A        N/A    --
1,4-Dichlorobenzene 94 89% 0.817 0.308 80 95% 0.561 0.307 66 97% 0.349 0.301 60 100%     N/A        N/A    0.09
1,4-Dimethylbenzene + 1,3-
Dimethylbenzene 94 3% 26.646 1.831 80 11% 4.774 1.319 66 21% 2.756 0.742 60 0% 5.728 1.766 --
1,4-Dioxane 65 100%     N/A        N/A    44 100%     N/A        N/A    31 100%     N/A        N/A    33 100%     N/A        N/A    --
2-Butanone (MEK) 89 7% 3.331 0.666 75 5% 2.591 0.572 58 10% 2.948 0.531 53 0% 1.945 0.551 --
2-Chloro-1,3-butadiene 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    59 100%     N/A        N/A    --
2-Hexanone 94 99% 0.475 0.409 75 97% 0.532 0.414 52 100%     N/A        N/A    60 100%     N/A        N/A    --
4-Ethyltoluene 94 64% 3.759 0.419 78 60% 1.322 0.360 65 52% 0.948 0.299 58 79% 0.580 0.260 --
4-Methyl-2-pentanone (MIBK) 88 90% 0.774 0.220 74 80% 0.317 0.219 60 58% 0.282 0.216 59 78% 0.357 0.216 --
Acetone 93 0% 24.927 6.460 69 0% 32.999 5.615 55 4% 23.977 4.387 48 0% 18.826 6.626 --
Acetonitrile 94 0% 6.527 0.797 80 0% 1.795 0.351 66 0% 3.272 0.435 57 12% 7.400 0.492 --
Acrolein 93 0% 1.302 0.250 80 3% 1.625 0.275 66 3% 2.498 0.280 60 13% 0.403 0.156 0.35
Acrylonitrile 87 94% 0.228 0.112 70 89% 0.208 0.114 54 96% 0.247 0.113 57 100%     N/A        N/A    0.01
Benzene 94 1% 2.021 0.498 79 0% 2.519 0.632 66 9% 3.480 0.485 60 5% 1.287 0.377 0.13
Benzyl chloride 92 98% 0.306 0.259 79 96% 0.411 0.262 64 97% 0.268 0.259 37 100%     N/A        N/A    --
Bromodichloromethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Bromoform 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Bromomethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Carbon disulfide 94 89% 0.738 0.176 80 88% 0.598 0.181 66 85% 0.566 0.196 60 65% 0.691 0.212 --
Carbon tetrachloride 94 0% 0.660 0.509 79 0% 0.622 0.466 66 0% 0.648 0.363 60 0% 0.660 0.371 0.2
Chlorobenzene 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Chloroethane 94 99% 0.174 0.132 80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Chloroform 94 95% 0.476 0.247 80 95% 0.302 0.246 66 98% 0.250 0.244 60 100%     N/A        N/A    300
Chloromethane 94 0% 1.603 1.085 79 0% 1.506 0.989 66 0% 1.467 0.731 60 0% 1.267 0.704 --
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Table 10. (Continued) Summary statistics for VOC analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean 
(“KM Mean”) are shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the 
detection limit; however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 
 
 
 
 
 
 

VOCs (continued)

Analyte # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean
ABC Units

(μg/m 3  STP)

cis-1,2-Dichloroethene 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
cis-1,3-Dichloropropene 94 98% 0.287 0.228 80 98% 0.311 0.228 66 92% 0.381 0.233 60 100%     N/A        N/A    --
Cyclohexane 94 24% 0.908 0.266 80 25% 0.960 0.289 66 61% 0.495 0.200 60 72% 0.392 0.190 --
Dibromochloromethane 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Dichlorodifluoromethane 
(Freon 12) 94 0% 3.158 2.412 79 0% 2.951 2.224 66 0% 2.857 1.680 60 0% 2.817 1.695 --
Dichlorotetrafluoroethane 
(Freon 114) 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    --
Ethylbenzene 94 4% 12.976 0.694 80 11% 1.471 0.438 66 30% 1.115 0.306 60 0% 2.786 1.055 0.4
Hexachloro-1,3-butadiene 77 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    58 100%     N/A        N/A    --
Isopropanol 89 10% 5.380 1.415 62 2% 6.264 2.520 59 63% 2.776 0.666 48 58% 1.462 0.599 --
Methyl tert-butyl ether (MTBE) 94 100%     N/A        N/A    80 100%     N/A        N/A    66 94% 1.218 0.225 60 100%     N/A        N/A    --
Methylene chloride 94 0% 4.062 0.677 79 0% 1.899 0.531 66 6% 1.646 0.345 60 2% 1.989 0.375 100
Methylmethacrylate 94 89% 1.535 0.241 80 86% 1.760 0.241 66 85% 1.981 0.262 60 100%     N/A        N/A    --
n-Heptane 94 15% 0.967 0.341 80 16% 1.221 0.354 66 47% 0.709 0.250 60 43% 0.688 0.256 --
n-Hexane 94 5% 6.904 0.578 80 10% 1.790 0.454 66 21% 1.134 0.293 60 32% 0.747 0.270 700
Styrene 94 24% 18.306 1.315 80 40% 0.745 0.292 60 63% 0.788 0.269 60 87% 0.856 0.236 1000
Tetrachloroethylene 94 57% 2.996 0.235 80 68% 1.139 0.207 66 79% 0.678 0.211 60 82% 0.332 0.182 4
Tetrahydrofuran 94 98% 2.278 0.318 80 99% 0.357 0.295 66 100%     N/A        N/A    60 100%     N/A        N/A    --
Toluene 94 0% 10.734 2.267 76 4% 7.721 1.902 66 14% 5.047 0.926 60 0% 5.009 1.235 5000
trans-1,2-Dichloroethene 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    59 100%     N/A        N/A    --
trans-1,3-Dichloropropene 94 99% 0.261 0.227 80 98% 0.269 0.228 66 91% 0.319 0.230 60 100%     N/A        N/A    --
Trichloroethylene 94 94% 0.261 0.192 80 95% 0.220 0.190 66 97% 0.203 0.189 60 100%     N/A        N/A    0.2
Trichlorofluoromethane (Freon 11) 94 0% 1.724 1.297 79 0% 1.617 1.185 66 0% 1.583 0.915 60 2% 1.819 0.977 --
Trichlotrifluoroethane (freon 113) 94 12% 0.630 0.540 80 29% 0.628 0.495 66 62% 0.643 0.407 60 63% 0.766 0.407 --
vinyl chloride 94 100%     N/A        N/A    80 100%     N/A        N/A    66 100%     N/A        N/A    60 100%     N/A        N/A    0.1

Portland Cully Helensview

(May 2018 - Jul. 2019)(Jul. 2017  -  Sep. 2018)(Dec. 2016  -  Mar. 2018)

Portland SE 45th & SE Harney Gresham Learning Centennial The Dalles Wasco Co. Library
ROTATING ANNUAL SITES

Ambient Benchmark 
Concentration

(ABC)
(Mar. 2016  -  Dec. 2017)



2018 Oregon Air Toxics Monitoring Summary – Appendix B 

State of Oregon Department of Environmental Quality  B-7 

 
Table 11. Summary statistics for VOC analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 

VOCs

Analyte # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean
ABC Units

(μg/m 3 STP)

1,1,1-Trichloroethane 53 100%     N/A        N/A    60 100%     N/A        N/A    5000
1,1,2,2-Tetrachloroethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,1,2-Trichloroethane 50 100%     N/A        N/A    56 100%     N/A        N/A    --
1,1-Dichloroethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,1-Dichloroethylene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2,4-Trichlorobenzene 36 100%     N/A        N/A    42 100%     N/A        N/A    --
1,2,4-Trimethylbenzene 53 21% 1.798 0.545 60 35% 1.174 0.385 --
1,2-Dibromoethane (EDB) 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2-Dichlorobenzene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2-Dichloroethane (EDC) 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,2-Dichloropropane 50 100%     N/A        N/A    56 100%     N/A        N/A    --
1,2-Dimethylbenzene 53 13% 1.688 0.398 60 38% 0.516 0.261 --
1,3,5-Trimethylbenzene 53 64% 0.521 0.270 60 93% 0.325 0.248 --
1,3-Butadiene 53 85% 0.181 0.095 60 95% 0.105 0.089 0.03
1,3-Dichlorobenzene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
1,4-Dichlorobenzene 53 100%     N/A        N/A    60 100%     N/A        N/A    0.09
1,4-Dimethylbenzene + 1,3-
Dimethylbenzene 53 13% 5.164 0.929 60 45% 2.174 0.573 --
1,4-Dioxane 16 100%     N/A        N/A    17 100%     N/A        N/A    --
2-Butanone (MEK) 50 0% 4.746 0.784 54 13% 2.152 0.489 --
2-Chloro-1,3-butadiene 51 100%     N/A        N/A    59 100%     N/A        N/A    --
2-Hexanone 43 100%     N/A        N/A    46 100%     N/A        N/A    --
4-Ethyltoluene 52 54% 0.614 0.285 58 83% 0.382 0.251 --
4-Methyl-2-pentanone (MIBK) 52 77% 0.352 0.218 59 90% 0.368 0.208 --
Acetone 42 0% 16.760 4.905 49 2% 15.716 4.655 --
Acetonitrile 50 0% 13.558 0.816 56 0% 2.668 0.552 --
Acrolein 53 0% 0.752 0.238 60 13% 1.017 0.222 0.35
Acrylonitrile 46 98% 0.139 0.109 52 94% 0.214 0.111 0.01
Benzene 53 4% 2.018 0.457 60 8% 1.127 0.345 0.13
Benzyl chloride 42 95% 0.269 0.259 48 98% 0.260 0.259 --
Bromodichloromethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Bromoform 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Bromomethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Carbon disulfide 53 91% 0.507 0.176 60 87% 0.772 0.203 --
Carbon tetrachloride 53 0% 0.399 0.336 60 0% 0.435 0.344 0.2
Chlorobenzene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Chloroethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Chloroform 53 100%     N/A        N/A    60 100%     N/A        N/A    300
Chloromethane 53 0% 1.312 0.728 60 0% 1.211 0.724 --
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Table 12. (Continued) Summary statistics for VOC analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM 
Mean”) are shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection 
limit; however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 
 
 
 
 
 
 
 

VOCs (continued)

Analyte # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean
ABC Units

(μg/m 3 STP)

cis-1,2-Dichloroethene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
cis-1,3-Dichloropropene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Cyclohexane 53 49% 0.802 0.232 60 78% 0.406 0.184 --
Dibromochloromethane 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Dichlorodifluoromethane 
(Freon 12)

53 0% 1.977 1.611 60 0% 1.947 1.621 --
Dichlorotetrafluoroethane 
(Freon 114)

53 100%     N/A        N/A    60 100%     N/A        N/A    --
Ethylbenzene 53 26% 1.502 0.357 60 53% 0.521 0.245 0.4
Hexachloro-1,3-butadiene 50 100%     N/A        N/A    56 100%     N/A        N/A    --
Isopropanol 38 53% 2.403 0.725 44 5% 9.114 1.646 --
Methyl tert-butyl ether (MTBE) 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Methylene chloride 53 0% 1.340 0.385 60 3% 48.950 1.416 100
Methylmethacrylate 53 96% 0.259 0.206 60 98% 0.227 0.205 --
n-Heptane 53 30% 1.061 0.292 60 47% 0.496 0.227 --
n-Hexane 53 6% 1.377 0.377 60 18% 15.570 0.690 700
Styrene 51 61% 0.536 0.253 57 82% 0.434 0.220 1000
Tetrachloroethylene 53 91% 0.436 0.179 60 98% 0.206 0.170 4
Tetrahydrofuran 53 100%     N/A        N/A    60 98% 0.392 0.298 --
Toluene 53 0% 5.649 1.152 60 17% 15.969 0.960 5000
trans-1,2-Dichloroethene 51 100%     N/A        N/A    59 100%     N/A        N/A    --
trans-1,3-Dichloropropene 53 100%     N/A        N/A    60 100%     N/A        N/A    --
Trichloroethylene 53 98% 0.193 0.188 60 100%     N/A        N/A    0.2
Trichlorofluoromethane (Freon 11) 53 0% 1.814 0.915 60 0% 1.707 0.887 --
Trichlotrifluoroethane (freon 113) 53 75% 0.470 0.391 60 78% 0.446 0.389 --
vinyl chloride 53 100%     N/A        N/A    60 100%     N/A        N/A    0.1
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Table 13. Summary statistics for PAH analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PAHs

Analyte # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean
ABC Units

(μg/m 3  STP)

Acenaphthene 85 6% 0.0183 0.002001 73 14% 0.00635 0.00165 71 1% 0.108 0.02597 65 0% 0.0116 0.002737
Acenaphthylene 86 49% 0.0131 0.001252 73 41% 0.0114 0.001892 71 38% 0.00845 0.001437 65 66% 0.00464 0.00088
Anthracene 86 81% 0.00703 0.00048 73 63% 0.00215 0.000586 71 54% 0.00464 0.000839 65 82% 0.001 0.000439
Benzo(a)anthracene 86 98% 0.00075 0.000367 73 81% 0.00165 0.000454 71 89% 0.00208 0.000516 66 97% 0.00045 0.000401
Benzo(a)pyrene 86 93% 0.00086 0.000379 73 82% 0.00156 0.000463 71 93% 0.00135 0.000481 66 94% 0.00062 0.000407
Benzo(b)fluoranthene 86 91% 0.00103 0.000388 73 71% 0.00165 0.000494 71 86% 0.00154 0.000527 66 88% 0.00082 0.000417
Benzo(e)pyrene 86 95% 0.00071 0.000373 73 82% 0.00112 0.000426 71 87% 0.001 0.000486 66 98% 0.00053 0.000402
Benzo(g,h,i)perylene 86 91% 0.00098 0.00039 73 81% 0.00131 0.000439 71 92% 0.00083 0.000479 66 91% 0.00071 0.000412
Benzo(k)fluoranthene 86 92% 0.00095 0.000384 73 75% 0.00167 0.00049 71 87% 0.00152 0.000511 66 97% 0.00067 0.000406
Chrysene 86 94% 0.00103 0.000379 73 74% 0.00199 0.000506 71 75% 0.00299 0.000601 66 97% 0.00066 0.000405
Coronene 83 99% 0.00044 0.000361 66 97% 0.00061 0.000385 68 100%     N/A        N/A    66 100%     N/A        N/A    
Dibenzo(a,h)anthracene 86 100%     N/A        N/A    73 100%     N/A        N/A    71 100%     N/A        N/A    66 100%     N/A        N/A    
Dibenzofuran 85 0% 0.0341 0.003557 73 0% 0.0204 0.003841 71 0% 0.0844 0.02191 65 0% 0.00824 0.003294
Dibenzothiophene 86 87% 0.00085 0.000389 73 82% 0.00063 0.000408 71 44% 0.00291 0.000927 65 82% 0.00093 0.000441
Fluoranthene 86 8% 0.0139 0.000957 73 10% 0.00467 0.001225 71 13% 0.00829 0.002074 65 3% 0.00233 0.001017
Fluorene 85 0% 0.0313 0.00275 73 0% 0.0081 0.00249 71 0% 0.0694 0.01382 65 0% 0.00749 0.002703
Indeno(1,2,3-cd)pyrene 86 84% 0.00478 0.000447 73 73% 0.0016 0.000464 71 87% 0.00101 0.000496 66 85% 0.00088 0.000433
Perylene 86 100%     N/A        N/A    73 100%     N/A        N/A    71 100%     N/A        N/A    66 100%     N/A        N/A    
Phenanthrene 85 0% 0.056 0.004299 73 0% 0.0132 0.004785 71 0% 0.0422 0.01171 65 0% 0.0101 0.004407
Pyrene 86 31% 0.0148 0.000805 73 23% 0.00379 0.000922 71 27% 0.00694 0.001266 66 29% 0.00183 0.000677
Total PAHs 0.0009 0.0011 0.0013 0.0010 0.002
Naphthalene 86 2% 0.632 0.04842 73 0% 0.146 0.04161 68 0% 0.596 0.1498 62 0% 0.116 0.03291 0.03

(Mar. 2016  -  Dec. 2017)

Gresham Learning Centennial
(May 2018 - Jul. 2019)(Jul. 2017  -  Sep. 2018)(Dec. 2016  -  Mar. 2018)
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ROTATING ANNUAL SITES
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(ABC)

0.002*

*The ABC for Total 
PAHs is based on the 
toxicity equivalency 

factor weighted sum of
concentrations for 26 

individual PAHs relative 
to benzo(a)pyrene. The 
list of individual PAHs 

can be found at: 
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eq/FilterDocs/airtox-

abc.pdf
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Table 14. Summary statistics for PAH analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 
 
 
 
 
 
 

PAHs

Analyte # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean
ABC Units

(μg/m 3 STP)

Acenaphthene 58 5% 0.0143 0.002242 53 8% 0.0879 0.007604
Acenaphthylene 58 53% 0.00775 0.001076 53 58% 0.00605 0.00088
Anthracene 58 81% 0.00096 0.000451 53 68% 0.00141 0.00055
Benzo(a)anthracene 58 95% 0.00055 0.000404 53 85% 0.00129 0.000456
Benzo(a)pyrene 58 93% 0.00065 0.00041 53 87% 0.00106 0.000424
Benzo(b)fluoranthene 58 88% 0.0007 0.00042 53 81% 0.00105 0.000457
Benzo(e)pyrene 58 95% 0.00052 0.000403 53 94% 0.00069 0.000404
Benzo(g,h,i)perylene 58 88% 0.0007 0.000419 53 89% 0.00082 0.000436
Benzo(k)fluoranthene 58 90% 0.00064 0.000412 53 85% 0.00111 0.000458
Chrysene 58 90% 0.00064 0.000412 53 81% 0.00137 0.000486
Coronene 56 100%     N/A        N/A    52 100%     N/A        N/A    
Dibenzo(a,h)anthracene 58 100%     N/A        N/A    53 100%     N/A        N/A    
Dibenzofuran 58 2% 0.0119 0.003293 53 0% 0.0637 0.007435
Dibenzothiophene 58 86% 0.00095 0.000437 53 60% 0.00237 0.000537
Fluoranthene 58 14% 0.00205 0.000909 53 8% 0.00367 0.001353
Fluorene 58 2% 0.00985 0.002498 53 2% 0.0482 0.005612
Indeno(1,2,3-cd)pyrene 58 86% 0.00087 0.00043 53 81% 0.00125 0.000468
Perylene 58 100%     N/A        N/A    53 100%     N/A        N/A    
Phenanthrene 58 0% 0.0102 0.003874 53 0% 0.0283 0.006837
Pyrene 58 40% 0.00178 0.000665 53 32% 0.00342 0.000865
Total PAHs 0.0010 0.0011 0.002
Naphthalene 55 2% 0.148 0.03906 50 4% 0.174 0.03202 0.03

2018

La Grande NATTS
2018

Portland NATTS
NATIONAL AIR TOXICS TRENDS SITES

Ambient Benchmark 
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concentrations for 26 

individual PAHs relative 
to benzo(a)pyrene. The 
list of individual PAHs 

can be found at: 

https://www.oregon.gov/d
eq/FilterDocs/airtox-
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Table 15. Summary statistics for carbonyl analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM 
Mean”) are shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection 
limit; however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Carbonyls

Analyte # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean # Obs % NDs
(μg/m 3  STP)

Maximum
(μg/m 3  STP)

KM Mean
ABC Units

(μg/m 3  STP)

2,5-Dimethylbenzaldehyde 98 94% 0.0457 0.017 77 73% 0.0547 0.0194 55 75% 0.0417 0.0202 65 63% 0.0462 0.0202 --
2-Butanone (MEK) 98 4% 1.97 0.23 77 1% 0.567 0.225 55 0% 0.885 0.253 65 3% 0.749 0.224 --
Acetaldehyde 98 0% 10.3 1.536 77 0% 8.26 1.323 55 0% 11.5 2.305 65 2% 4.21 1.032 0.45
Acetone 98 0% 32.9 2.688 77 0% 8.19 2.148 55 0% 27.3 4.995 65 2% 11.6 3.046 --
Benzaldehyde 98 1% 1.85 0.19 77 3% 0.741 0.135 55 0% 0.925 0.209 65 3% 0.299 0.104 --
Butyraldehyde 98 3% 1.15 0.203 77 3% 1.1 0.195 55 0% 2.68 0.614 65 2% 0.438 0.138 --
Crotonaldehyde 98 92% 0.0809 0.0287 77 97% 0.133 0.0361 55 89% 0.157 0.0394 65 97% 0.0903 0.0348 --
Formaldehyde 98 0% 16.3 1.973 77 0% 9.71 1.822 55 0% 17.7 3.726 65 2% 5.89 1.584 0.2
Hexaldehyde 98 0% 2.45 0.214 77 0% 1.26 0.198 55 0% 8.5 0.733 65 3% 0.274 0.0996 --
Isovaleraldehyde 97 3% 1.05 0.171 75 0% 0.796 0.179 55 2% 0.757 0.21 65 6% 0.406 0.146 --
m-Tolualdehyde 98 42% 0.341 0.0274 77 40% 0.0584 0.0236 55 60% 0.0395 0.0208 65 48% 0.102 0.0236 --
o-Tolualdehyde 98 86% 0.0311 0.0172 77 83% 0.0324 0.0186 55 85% 0.0422 0.0181 65 78% 0.041 0.0185 --
Propionaldehyde 98 0% 1.77 0.257 77 0% 1.37 0.241 55 0% 1.63 0.381 65 0% 0.799 0.209 --
p-Tolualdehyde 98 90% 0.069 0.0159 77 97% 0.0494 0.0179 55 96% 0.0359 0.0172 65 83% 0.0588 0.0208 --
Valeraldehyde 98 1% 0.863 0.106 77 0% 0.599 0.101 55 2% 2.2 0.273 65 0% 0.173 0.0737 --

(Mar. 2016  -  Dec. 2017) (May 2018 - Jul. 2019)(Jul. 2017  -  Sep. 2018)(Dec. 2016  -  Mar. 2018)

Gresham Learning Centennial Portland Cully HelensviewThe Dalles Wasco Co. Library
ROTATING ANNUAL SITES

Ambient Benchmark 
Concentration

(ABC)

Portland SE 45th & SE Harney
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Table 16. Summary statistics for carbonyl analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are 
shown for each analyte. Analytes where the calculated KM Mean is greater than the Ambient Benchmark Concentration are shaded grey. A mean concentration is listed for each analyte with at least one result above the detection limit; 
however, the percentage of non-detect results should be used to inform the reliability of the mean. 

 

Carbonyls

Analyte # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean # Obs % NDs
(μg/m 3 STP)

Maximum
(μg/m 3 STP)

KM Mean
ABC Units

(μg/m 3 STP)

2,5-Dimethylbenzaldehyde 56 38% 0.0469 0.0238 59 85% 0.0554 0.0208 --
2-Butanone (MEK) 56 0% 6.06 0.364 59 0% 0.674 0.278 --
Acetaldehyde 56 0% 2.82 1.283 59 0% 5.9 1.644 0.45
Acetone 56 0% 7.04 2.21 59 0% 8.78 3.641 --
Benzaldehyde 56 0% 0.344 0.113 59 3% 0.395 0.11 --
Butyraldehyde 56 0% 0.273 0.15 59 0% 0.37 0.143 --
Crotonaldehyde 56 100%     N/A        N/A    59 92% 0.0621 0.0403 --
Formaldehyde 56 0% 4.95 1.828 59 0% 7.84 2.329 0.2
Hexaldehyde 56 0% 0.355 0.175 59 0% 0.357 0.14 --
Isovaleraldehyde 55 0% 0.407 0.158 59 0% 0.323 0.174 --
m-Tolualdehyde 56 55% 0.0582 0.0235 59 73% 0.0499 0.0229 --
o-Tolualdehyde 56 64% 0.0364 0.0202 59 83% 0.0391 0.021 --
Propionaldehyde 56 0% 0.59 0.223 59 0% 0.687 0.246 --
p-Tolualdehyde 56 91% 0.0298 0.0175 59 95% 0.1 0.0221 --
Valeraldehyde 56 0% 0.19 0.101 59 0% 0.3 0.0975 --

La Grande NATTS
2018

Portland NATTS
NATIONAL AIR TOXICS TRENDS SITES

Ambient Benchmark 
Concentration

(ABC)2018
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Table 3. Polycyclic aromatic hydrocarbon (PAH) analytes.  

PAHs 
CASRN Analyte 
83-32-9 Acenaphthene 

208-96-8 Acenaphthylene 
120-12-7 Anthracene 
56-55-3 Benzo(a)anthracene 
50-32-8 Benzo(a)pyrene 

205-99-2 Benzo(b)fluoranthene 
192-97-2 Benzo(e)pyrene 
191-24-2 Benzo(g,h,i)perylene 
207-08-9 Benzo(k)fluoranthene 
218-01-9 Chrysene 
191-07-1 Coronene 
53-70-3 Dibenzo(a,h)anthracene 

132-64-9 Dibenzofuran 
132-65-0 Dibenzothiophene 
206-44-0 Fluoranthene 
86-73-7 Fluorene 

193-39-5 Indeno(1,2,3-cd)pyrene 
198-55-0 Perylene 
85-01-8 Phenanthrene 

129-00-0 Pyrene 
91-20-3 Naphthalene 
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Table 4. Volitile organic compound (VOC) analytes.  

VOCs 
CASRN Analyte CASRN Analyte 
71-55-6 1,1,1-Trichloroethane 74-83-9 Bromomethane 
79-34-5 1,1,2,2-Tetrachloroethane 75-15-0 Carbon disulfide 
79-00-5 1,1,2-Trichloroethane 56-23-5 Carbon tetrachloride 
75-34-3 1,1-Dichloroethane 108-90-7 Chlorobenzene 
75-35-4 1,1-Dichloroethylene 75-00-3 Chloroethane 

120-82-1 1,2,4-Trichlorobenzene 67-66-3 Chloroform 
95-63-6 1,2,4-Trimethylbenzene 74-87-3 Chloromethane 

106-93-4 1,2-Dibromoethane (EDB) 156-59-2 cis-1,2-Dichloroethene 

95-50-1 1,2-Dichlorobenzene 10061-
01-5 cis-1,3-Dichloropropene 

107-06-2 1,2-Dichloroethane (EDC) 110-82-7 Cyclohexane 
78-87-5 1,2-Dichloropropane 124-48-1 Dibromochloromethane 

95-47-6 1,2-Dimethylbenzene 75-71-8 Dichlorodifluoromethane 
(Freon 12) 

108-67-8 1,3,5-Trimethylbenzene 76-14-2 Dichlorotetrafluoroethane 
(Freon 114) 

106-99-0 1,3-Butadiene 100-41-4 Ethylbenzene 
541-73-1 1,3-Dichlorobenzene 87-68-3 Hexachloro-1,3-butadiene 
106-46-7 1,4-Dichlorobenzene 67-63-0 Isopropanol 

108-38-3 1,4-Dimethylbenzene + 1,3-
Dimethylbenzene 

1634-04-
4 Methyl tert-butyl ether (MTBE) 

123-91-1 1,4-Dioxane 75-09-2 Methylene chloride 
78-93-3 2-Butanone (MEK) 80-62-6 Methylmethacrylate 

126-99-8 2-Chloro-1,3-butadiene 142-82-5 n-Heptane 
591-78-6 2-Hexanone 110-54-3 n-Hexane 
622-96-8 4-Ethyltoluene 100-42-5 Styrene 
108-10-1 4-Methyl-2-pentanone (MIBK) 127-18-4 Tetrachloroethylene 
67-64-1 Acetone 109-99-9 Tetrahydrofuran 
75-05-8 Acetonitrile 108-88-3 Toluene 

107-02-8 Acrolein 156-60-5 trans-1,2-Dichloroethene 

107-13-1 Acrylonitrile 10061-
02-6 trans-1,3-Dichloropropene 

71-43-2 Benzene 79-01-6 Trichloroethylene 

100-44-7 Benzyl chloride 75-69-4 Trichlorofluoromethane (Freon 
11) 

75-27-4 Bromodichloromethane 76-13-1 Trichlotrifluoroethane (freon 
113) 

75-25-2 Bromoform 75-01-4 Vinyl chloride 
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	Executive summary
	The Oregon Department of Environmental Quality (DEQ) implements several programs that regulate emissions of air toxics and monitors ambient levels present at various locations across Oregon. This report summarizes air toxics data collected at four air...
	Sampling schedules at each site generally consisted of one 24-hour sample being collected every six days for a minimum of one year. A total of 109 analytes, including PM10 metals (i.e. inhalable coarse particles smaller than 10 micrometers in diameter...
	Results showed that 36 of the air toxics tested for were below the detection limit in at least 90% of the samples collected across all sites. Six air toxics – arsenic, benzene, carbon tetrachloride, naphthalene, acetaldehyde, and formaldehyde – were f...
	For the 44 measured air toxics for which Acute RBCs are available, data showed that no individual 24-hour samples were above the Acute RBC. Wildfire smoke was shown to increase the average concentrations of benzene, carbon tetrachloride, acetaldehyde,...
	DEQ will continue monitoring to track trends over time at long-term monitoring stations, which include two National Air Toxics Trends Sites in Portland and La Grande; as well as stations in Eugene, Medford, Bend, Hillsboro, Tualatin, and the Portland ...

	1. Introduction
	The Oregon Department of Environmental Quality monitors air quality throughout the state as required by the Clean Air Act. In addition, these data provide information to the public and inform strategies to protect public health. Air pollutants are gen...
	1.1 What are air toxics?
	The terms “air toxics”, “toxic air contaminants” and “HAPs” are used interchangeably and refer to a diverse group of chemicals present in our air which, in amounts that are high enough, are known or suspected to increase risk of cancer or other seriou...

	1.2 Which air toxics are measured?
	Section 112 of the federal Clean Air Act defines a list of 187 HAPs for which EPA is required to regulate emissions in order to protect public health. Since measuring all 187 HAPs at every sampling location is not feasible, EPA developed a list of 60 ...


	2. Air toxics monitoring program
	The purpose of the Air Toxics Monitoring program is to determine the concentration of air toxics in urban and rural areas of the state and to determine their spatial and temporal variability. DEQ currently operates air toxics monitoring stations in Or...
	2.1 EPA National Air Toxics Trends Stations Program
	DEQ operates two stations primarily funded by EPA as part of its National Air Toxics Trends Stations (NATTS) program. Data from Oregon’s urban (Portland) and rural (La Grande) monitoring sites are combined by EPA with data from other NATTS sites acros...

	2.2 Oregon air toxics trends sites
	In 2017, the Oregon Legislature approved funding for DEQ to install and operate six new air toxics trend sites. Stations designated as “trend sites” are long-term monitoring sites located in cities with larger populations or where DEQ identified risks...

	2.3 Rotating annual sites
	Due to the significant resources that are required to install, operate, and maintain an air toxics monitoring site, it is not feasible for DEQ to measure air toxics at every desired location simultaneously. A single site typically takes months to setu...

	2.4 Key Performance Measures
	As one of DEQ’s Key Performance Measures (KPM), DEQ has selected five representative air toxics – benzene, acetaldehyde, formaldehyde, arsenic and cadmium – to track over time. DEQ’s goal is to reduce levels of each pollutant down to be equal to or le...


	3. Field and laboratory methods
	3.1 Air toxics parameters
	A total of 109 individual analytes (i.e. pollutants or “air toxics”) were measured at each site. These analytes are generally classified into four groups: PM10 metals (i.e. inhalable coarse particles smaller than 10 micrometers in diameter), volatile ...

	3.2 Field sampling schedule
	DEQ used five individual instruments to sample all analytes. Carbonyls, PAHs, PM10 metals, and hexavalent chromium were sampled by drawing air through a filter at a constant flow rate for a duration of 24 hours. VOCs were sampled by drawing air into a...

	3.3 Field sampling and laboratory analytical methods
	DEQ staff performed sampling activities in accordance with DEQ’s Air Toxics Monitoring Quality Assurance Project Plan and EPA’s Technical Assistance Document for the National Air Toxics Trends Station Program (NATTS TAD). Laboratory analysis was perfo...
	Table 1. Description of the sampling media, equipment, and laboratory analytical reference method used to collect samples and obtain results for each analyte group.

	3.4 Air toxics monitoring sites
	This report summarizes data collected at six air toxics monitoring sites, four in the Portland-metro area and two outside the Portland Metro area. DEQ does not present results for a monitoring site until at least one year of data is available. Each of...
	Figure 1. Air toxics monitoring stations.
	3.4.1 Site selection criteria
	DEQ selects air toxics monitoring locations based on several criteria and depending on the objectives of the network type (see Section 2.3). Site specific siting criteria and guidance are provided in the NATTS TAD and DEQ applies this guidance towards...

	3.4.2 Portland Cully Helensview
	This site is located at the Helensview alternative school in the northeast Portland Cully neighborhood (Figures 2-3). The site was initially selected as a rotating annual site where one year of data would be collected, however this station now remains...
	Figure 2. Location of Portland Cully Helensview air toxics monitoring site.
	Figure 3. Photo of the Portland Cully Helensview air toxics monitoring site.

	3.4.3 Portland SE 45th and SE Harney Dr.
	This site operated from March 30, 2016 through Dec. 9, 2017. This site initially sampled for PM10 metals and hexavalent chromium. Other parameters (VOCs, PAHs, and carbonyls) began being sampled on June 4, 2016. This monitoring site was located in sou...
	Figure 4. Location of the Portland SE 45th & SE Harney air toxics monitoring site.
	Figure 5. Photo of the SE 45th & SE Harney Dr. air toxics monitoring site.

	3.4.4 Gresham Learning Centennial
	This site was located at Centennial Park School and operated from December 2, 2016 through March 27, 2018. This site is located in Gresham which is east of Portland and within Multnomah County (Figures 6-7). The site is mainly surrounded by residentia...
	Figure 6. Location of Gresham Learning Centennial air toxics monitoring site.
	Figure 7. Photo of the Gresham Learning Centennial air toxics monitoring site.

	3.4.5 Portland NATTS
	DEQ has operated an air toxics monitoring site in Portland as part of EPA’s NATTS program since 2004 to help the program assess exposures to HAPs in urban areas (Figures 8-9). Prior to its current location, this site was located approximately 0.7 mile...
	Figure 8. Location of Portland NATTS air toxics monitoring site.
	Figure 9. Photo of the Portland NATTS air toxics monitoring site.

	3.4.6 The Dalles Wasco Co. Library
	This monitoring station was located at The Dalles Public Library and operated from July 30, 2017 through September 29, 2018 (Figures 10-11). This site is located in the Columbia River Gorge, where strong seasonal winds exist. Along with the La Grande ...
	Figure 10. Location of The Dalles Wasco Co. Library air toxics monitoring site.
	Figure 11. Photo of The Dalles Wasco Co. Library air toxics monitoring site.

	3.4.7 La Grande NATTS
	Along with the urban NATTS site located in Portland, DEQ has also operated a rural air toxics monitoring site in La Grande since 2004 as part of EPA’s NATTS program in order to compare exposures to HAPs between urban and rural areas across the United ...
	Figure 12. Location of La Grande NATTS air toxics monitoring site.
	Figure 13. Photo of the La Grande NATTS air toxics monitoring site.



	4. Results and discussion
	4.1 Summary statistics
	Appendix B presents summary statistics for all analytes at each monitoring location and includes information such as data completeness, and maximum and mean concentrations. Out of the 109 individual analytes measured there were 36 (33%) that were belo...

	4.2 Air Toxics Compared to ABCs
	4.2.1 Ambient Benchmark Concentrations (ABCs)
	Oregon’s air toxics ABCs help DEQ identify, evaluate and address air toxics concerns. For air toxics with the potential to increase cancer risk, DEQ sets ABCs at levels that would not pose more than one-in-a-million excess lifetime cancer risk if a pe...

	4.2.2 Acute Risk-Based Concentrations (RBCs)
	Through the Cleaner Air Oregon rulemaking process, Risk-Based Concentrations (RBCs) were developed for many air toxics and are used as part of the permitting process to help assess the risk associated with emissions from new and existing point source ...
	In contrast to the ABCs that are used to assess the long-term average levels of air toxics, the Acute RBCs serve as a useful reference for assessing levels of air toxics over the course of 24 hours. There are 44 analytes that have Acute RBCs available...

	4.2.3 Analyte summary
	Out of the 28 ABCs that exist for the analytes that are measured, results showed the average concentrations of 21 analytes were below their respective ABCs while seven analytes were above their respective ABCs at one or more monitoring locations (Tabl...
	Table 2. “Impact Factors” for air toxics with mean concentrations above the Oregon Ambient Benchmark Concentration (ABC). The “impact factor”, or the number of times over the ABC, is the mean concentration divided by the ABC. The impact factor for all...
	Comparing pollutants to their ABCs illustrates the following key points:
	 The same analytes were above their ABCs at all monitoring locations (with the exception of ethylbenzene) indicating that even though the levels vary between sites, the presence of these pollutants is widespread and not unique to individual communities.
	 The Dalles had the highest levels for three out of the seven analytes that were above their ABCs: naphthalene, acetaldehyde, and formaldehyde.
	 Arsenic levels at Portland-metro area sites were higher than levels seen at The Dalles and La Grande, which are more rural and less densely populated. Arsenic concentrations were also higher during winter months at all sites except for La Grande.
	 Four out of the five analytes that DEQ has designated as key performance measure (arsenic, benzene, acetaldehyde, and formaldehyde) were above their ABCs. The fifth key performance measure analyte, cadmium, was below its ABC at each site.
	Three pollutants (1,3-butadiene, 1,4-dichlorobenzene, and acrylonitrile) had calculated means that were above their respective ABCs, however the ABCs are below the method detection limits (MDL) of the analytical method used to obtain the results and t...
	For the 44 air toxics for which Acute RBCs are available, data showed that no individual 24-hour samples were above the Acute RBC.


	4.3 Site summaries
	4.3.1 Portland Cully Helensview
	This monitoring site experienced the second highest levels of arsenic which were also above the national urban average. The highest levels of ethylbenzene were also found at this site which were below the national urban average. Levels of other air to...

	4.3.2 Portland SE 45th and SE Harney
	Levels of air toxics at this site were similar to the other sites located in the Portland-metro area. All seven analytes shown above in Table 2 were above their ABC with the mean concentration of carbon tetrachloride being the highest out of all monit...

	4.3.3 Gresham Learning Centennial
	This location experienced the highest levels of arsenic among all sites. The most common and likely source of arsenic is vehicle engine exhaust, and the highest levels are seen during the winter months when lower mixing heights create less room for th...

	4.3.4 Portland NATTS
	The levels of air toxics found at this location were similar to levels found at the other Portland-metro area sites. All seven analytes that were above their ABCs were also below the national average from all urban NATTS sites. Ethylbenzene was found ...

	4.3.5 The Dalles Wasco Co. Library
	The Dalles monitoring site experienced the highest levels for three out of the seven analytes that were above their ABCs: naphthalene, acetaldehyde, and formaldehyde. Each of these pollutants were also above their respective national averages for urba...

	4.3.6 La Grande NATTS
	With the exception of acetaldehyde and formaldehyde, the La Grande site experienced some of the lowest levels of air toxics among all six of the monitoring locations. Levels of acetaldehyde and formaldehyde found in La Grande were higher than all of t...


	4.4 Trends at national air toxics trends sites
	The Portland and La Grande National Air Toxics Trends Sites (NATTS) sites serve as long-term urban and rural air quality monitoring sites, respectively. Annual averages for the last five years were calculated for the five KPM analytes at both NATTS si...
	Figure 14. Five year trends for KPM analytes at the Portland NATTS site. The ambient benchmark concentration (ABC) is shown for reference. Only cadmium showed a statistically significant change (decrease) in concentrations over the last five years.
	Figure 15. Five year trends for KPM analytes at the La Grande NATTS site. The ambient benchmark concentration (ABC) is shown for reference. No analytes showed a statistically significant change in concentrations over the last 5 years.

	4.5 Wildfire smoke impacts
	Forest fire smoke is known to contain several air toxics such as naphthalene and other PAHs, VOCs such as 1,3-butadiene, as well as metals and carbonyls. DEQ is able to identify days and times when forest fire smoke is present in an area by measuring ...
	From August 2017 to October 2017 at The Dalles Wasco Co. Library site, there were seven days where air toxics samples were collected that coincided with impacts from forest fire smoke (i.e. PM2.5 levels were 25μg/m3 or higher). The Dalles site had the...
	Table 3. Change in maximum and average concentrations of pollutants after removing samples from the dataset that were collected on days with impacts from forest fire smoke.


	5. Summary
	5.1 Data summary
	Most of the air toxics that are measured at each site were either below the detection limit for 90% of samples collected, or were detected but do not have ABCs to reference. Average levels of three analytes – 1,3-butadiene, 1,4-dichlorobenzene, and ac...
	Results show that the same seven air toxics tend to be above their ABCs at all monitoring locations demonstrating that these air toxics are present across Oregon in both urban and rural areas, though levels of some of these air toxics were higher in s...

	5.2 Future air toxics monitoring
	Results from long-term trend sites located in Medford, two locations in Eugene, and Hillsboro, Tualatin, Portland Cully neighborhood, and Bend will be available in the future and allow for further comparison of the levels of air toxics throughout the ...
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	Appendix A – Analyte lists
	Tables 1-4 list the air toxics analytes that are measured by the DEQ laboratory. All analytes are measured at all air toxics monitoring stations. Analytes are listed according to the analyte category and include the Chemical Abstracts Service registry...
	Table 1. Metal analytes.
	Table 2. Carbonyl analytes.
	Table 3. Polycyclic aromatic hydrocarbon (PAH) analytes.
	Table 4. Volitile organic compound (VOC) analytes.

	Metals 
	Analyte
	CASRN
	Antimony, Total
	7440-36-0
	Arsenic, Total
	7440-38-2
	Beryllium, Total
	7440-41-7
	Cadmium, Total
	7440-43-9
	Chromium, Total
	7440-47-3
	Cobalt, Total
	7440-48-4
	Hexavalent Chromium [Cr(VI)]
	18540-29-9
	Lead, Total
	7439-92-1
	Manganese, Total
	7439-96-5
	Nickel, Total
	7440-02-0
	Selenium, Total
	7782-49-2
	Carbonyls
	Analyte
	CASRN
	2,5-Dimethylbenzaldehyde
	5779-94-2
	2-Butanone (MEK)
	78-93-3
	Acetaldehyde
	75-07-0
	Acetone
	67-64-1
	Benzaldehyde
	100-52-7
	Butyraldehyde
	123-72-8
	Crotonaldehyde
	123-73-9
	Formaldehyde
	50-00-0
	Hexaldehyde
	66-25-1
	Isovaleraldehyde
	590-86-3
	m-Tolualdehyde
	620-23-5
	o-Tolualdehyde
	529-20-4
	Propionaldehyde
	123-38-6
	p-Tolualdehyde
	104-87-0
	Valeraldehyde
	110-62-3
	PAHs
	Analyte
	CASRN
	Acenaphthene
	83-32-9
	Acenaphthylene
	208-96-8
	Anthracene
	120-12-7
	Benzo(a)anthracene
	56-55-3
	Benzo(a)pyrene
	50-32-8
	Benzo(b)fluoranthene
	205-99-2
	Benzo(e)pyrene
	192-97-2
	Benzo(g,h,i)perylene
	191-24-2
	Benzo(k)fluoranthene
	207-08-9
	Chrysene
	218-01-9
	Coronene
	191-07-1
	Dibenzo(a,h)anthracene
	53-70-3
	Dibenzofuran
	132-64-9
	Dibenzothiophene
	132-65-0
	Fluoranthene
	206-44-0
	Fluorene
	86-73-7
	Indeno(1,2,3-cd)pyrene
	193-39-5
	Perylene
	198-55-0
	Phenanthrene
	85-01-8
	Pyrene
	129-00-0
	Naphthalene
	91-20-3
	VOCs
	Analyte
	CASRN
	Analyte
	CASRN
	Bromomethane
	74-83-9
	1,1,1-Trichloroethane
	71-55-6
	Carbon disulfide
	75-15-0
	1,1,2,2-Tetrachloroethane
	79-34-5
	Carbon tetrachloride
	56-23-5
	1,1,2-Trichloroethane
	79-00-5
	Chlorobenzene
	108-90-7
	1,1-Dichloroethane
	75-34-3
	Chloroethane
	75-00-3
	1,1-Dichloroethylene
	75-35-4
	Chloroform
	67-66-3
	1,2,4-Trichlorobenzene
	120-82-1
	Chloromethane
	74-87-3
	1,2,4-Trimethylbenzene
	95-63-6
	cis-1,2-Dichloroethene
	156-59-2
	1,2-Dibromoethane (EDB)
	106-93-4
	10061-01-5
	cis-1,3-Dichloropropene
	1,2-Dichlorobenzene
	95-50-1
	Cyclohexane
	110-82-7
	1,2-Dichloroethane (EDC)
	107-06-2
	Dibromochloromethane
	124-48-1
	1,2-Dichloropropane
	78-87-5
	Dichlorodifluoromethane (Freon 12)
	75-71-8
	1,2-Dimethylbenzene
	95-47-6
	Dichlorotetrafluoroethane (Freon 114)
	76-14-2
	1,3,5-Trimethylbenzene
	108-67-8
	Ethylbenzene
	100-41-4
	1,3-Butadiene
	106-99-0
	Hexachloro-1,3-butadiene
	87-68-3
	1,3-Dichlorobenzene
	541-73-1
	Isopropanol
	67-63-0
	1,4-Dichlorobenzene
	106-46-7
	1634-04-4
	1,4-Dimethylbenzene + 1,3-Dimethylbenzene
	Methyl tert-butyl ether (MTBE)
	108-38-3
	Methylene chloride
	75-09-2
	1,4-Dioxane
	123-91-1
	Methylmethacrylate
	80-62-6
	2-Butanone (MEK)
	78-93-3
	n-Heptane
	142-82-5
	2-Chloro-1,3-butadiene
	126-99-8
	n-Hexane
	110-54-3
	2-Hexanone
	591-78-6
	Styrene
	100-42-5
	4-Ethyltoluene
	622-96-8
	Tetrachloroethylene
	127-18-4
	4-Methyl-2-pentanone (MIBK)
	108-10-1
	Tetrahydrofuran
	109-99-9
	Acetone
	67-64-1
	Toluene
	108-88-3
	Acetonitrile
	75-05-8
	trans-1,2-Dichloroethene
	156-60-5
	Acrolein
	107-02-8
	10061-02-6
	trans-1,3-Dichloropropene
	Acrylonitrile
	107-13-1
	Trichloroethylene
	79-01-6
	Benzene
	71-43-2
	Trichlorofluoromethane (Freon 11)
	75-69-4
	Benzyl chloride
	100-44-7
	Trichlotrifluoroethane (freon 113)
	76-13-1
	Bromodichloromethane
	75-27-4
	Vinyl chloride
	75-01-4
	Bromoform
	75-25-2
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	Appendix B – Summary statistics for 2018 NATTS and select rotating annual sites
	1. Data completeness
	One of the measurement quality objectives for the Air Toxics Monitoring Program is to achieve a data completeness of greater than or equal to 85% for a given quarter to ensure that enough data is available for calculating summary statistics and assess...
	Despite robust quality assurance plans and standard operating procedures that exist for field and laboratory methods, samples may be voided at various stages of the sample collection and analysis process. A sample may be voided for reasons including, ...
	Table 1. Completeness records for Cully Helensview (Portland).
	Table 2. Completeness records for SE 45th and SE Harney (Portland).
	Table 3. Completeness records for Gresham Learning Centennial.
	Table 4. Completeness records for The Dalles Wasco Co. Library.
	Table 5. Completeness records for Portland NATTS.
	Table 6. Completeness records for La Grande NATTS.

	Cully Helensview (Portland)
	# Expected Samples
	# Valid Samples
	Representative Analyte
	Completeness
	Date range
	Analyte Group
	5/14/18 - 6/26/19
	99%
	69
	68
	(Arsenic)
	Metals
	5/14/18 - 6/26/19
	(Hexavalent Chromium)
	Hexavalent Chromium
	94%
	69
	65
	6/19/18 - 6/26/19
	(1,1,1-Trichloroethane)
	95%
	63
	60
	VOCs
	5/14/18 - 6/26/19
	96%
	69
	66
	(Perylene)
	PAHs
	5/14/18 - 6/26/19
	94%
	69
	65
	(Formaldehyde)
	Carbonyls
	SE 45th and SE Harney (Portland)
	# Expected Samples
	# Valid Samples
	Representative Analyte
	Completeness
	Date range
	Analyte Group
	3/30/16 - 12/9/17
	100%
	104
	282
	(Arsenic)
	PM10 Metals
	3/30/16 - 12/9/17
	(Hexavalent Chromium)
	Hexavalent Chromium
	100%
	104
	296
	6/4/16 - 12/9/17
	(1,1,1-Trichloroethane)
	100%
	93
	94
	VOCs
	6/4/16 - 12/9/17
	92%
	93
	86
	(Perylene)
	PAHs
	6/4/16 - 12/9/17
	100%
	93
	98
	(Formaldehyde)
	Carbonyls
	Gresham Learning Centennial
	# Expected Samples
	# Valid Samples
	Representative Analyte
	Completeness
	Date range
	Analyte Group
	12/2/16 - 3/27/18
	95%
	81
	77
	(Arsenic)
	Metals
	12/2/16 - 3/27/18
	(Hexavalent Chromium)
	Hexavalent Chromium
	49%
	81
	40
	12/2/16 - 3/27/18
	(1,1,1-Trichloroethane)
	99%
	81
	80
	VOCs
	12/2/16 - 3/27/18
	90%
	81
	73
	(Perylene)
	PAHs
	12/2/16 - 3/27/18
	95%
	81
	77
	(Formaldehyde)
	Carbonyls
	The Dalles Wasco Co. Library
	# Expected Samples
	# Valid Samples
	Representative Analyte
	Completeness
	Date range
	Analyte Group
	7/30/17 - 9/29/18
	82%
	72
	59
	(Arsenic)
	Metals
	7/30/17 - 9/29/18
	(Hexavalent Chromium)
	Hexavalent Chromium
	100%
	72
	72
	7/30/17 - 9/29/18
	(1,1,1-Trichloroethane)
	92%
	72
	66
	VOCs
	7/30/17 - 9/29/18
	99%
	72
	71
	(Perylene)
	PAHs
	7/30/17 - 9/29/18
	76%
	72
	55
	(Formaldehyde)
	Carbonyls
	Portland NATTS
	# Expected Samples
	# Valid Samples
	Date range
	Representative Analyte
	Completeness
	Analyte Group
	100%
	61
	61
	2018
	(Arsenic)
	Metals
	(Hexavalent Chromium)
	Hexavalent Chromium
	98%
	61
	60
	2018
	(1,1,1-Trichloroethane)
	87%
	61
	53
	2018
	VOCs
	95%
	61
	58
	2018
	(Perylene)
	PAHs
	92%
	61
	56
	2018
	(Formaldehyde)
	Carbonyls
	La Grande NATTS
	# Expected Samples
	# Valid Samples
	Date range
	Representative Analyte
	Completeness
	Analyte Group
	100%
	61
	61
	2018
	(Arsenic)
	Metals
	(1,1,1-Trichloroethane)
	98%
	61
	60
	2018
	VOCs
	87%
	61
	53
	2018
	(Perylene)
	PAHs
	97%
	61
	59
	2018
	(Formaldehyde)
	Carbonyls
	2. Summary statistics
	Summary statistics such as the number of observations (i.e. valid results, “# Obs”), percentage of results that were “non-detect” (i.e. below the detection limit of the analytical method, “%NDs”), the maximum concentration, and the mean concentration ...
	For many analytes, sample results may be below the method detection limit (MDL) which is the lowest concentration that can reliably be detected by laboratory analysis. Such results are reported as “non-detect”, or “ND”, and can affect the calculation ...
	Mean concentrations were calculated using the Kaplan-Meier method (“KM Mean”) which accounts for datasets with non-detect values and generated using ProUCL version 5.1 statistical software.
	Table 7. Summary statistics for metals analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for ea...
	Table 8. Summary statistics for metals analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each analyte...
	Table 9. Summary statistics for VOC analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each ...
	Table 10. (Continued) Summary statistics for VOC analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are sh...
	Table 11. Summary statistics for VOC analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each analyte. ...
	Table 12. (Continued) Summary statistics for VOC analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for ea...
	Table 13. Summary statistics for PAH analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each...
	Table 14. Summary statistics for PAH analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each analyte. ...
	Table 15. Summary statistics for carbonyl analytes at select rotating annual sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for...
	Table 16. Summary statistics for carbonyl analytes at Oregon NATTS sites. The number of observations (“# Obs”), percentatge of non-detect results in the dataset (“%NDs”), maximum concentration, and Kaplan-Meier mean (“KM Mean”) are shown for each anal...



