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Overview

History of national air toxics data analysis
Phase V analysis objectives
• Risk characterization
• Trends and accountability

Data preparation
Data factoids
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Background on National Data Analysis

Phases I and II in 2000-2002 - Answered questions related to the 
design of the national air toxics monitoring network
• Bortnick and Stetzer, Sources of variability in ambient air toxics 

monitoring data, 2002, Atmos. Enviro., 
• Bortnick and Stetzer, Sampling frequency guidance for ambient air toxics 

monitoring, 2002, JAWMA
Phase III in 2004 – Addressed data quality, utility, and applicability 
for answering policy relevant questions
• Kenski et al., Lessons learned from air toxics data: a national perspective, 

2005, Enviro. Manag.
• McCarthy et al., Background concentrations of 18 air toxics for North 

America, 2006, JAWMA
Phase IV in 2005-2006 – Assessed temporal and spatial variability in 
air toxics concentrations
• Touma et al., Spatial and temporal variability of ambient air toxics data, 

2006, JAWMA
• McCarthy et al., Temporal variability of selected air toxics in the United 

States, 2007, Atmos. Enviro.
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Phase V Analysis Objectives

The Phase V analysis focused on two broad topic 
areas
• Characterize concentrations using risk/hazard-

weighting and categorical risk/hazard screening to 
better understand the relative importance of these 
pollutants to human health 

• Assess trends in air toxics concentrations and develop 
methods to provide links with specific control measures 
for accountability
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Air Toxics Risk and Hazard 
Characterization Analyses

Performed chronic risk and hazard screening
Created risk- and hazard-weighted national concentration 
distributions
Created risk- and hazard-weighted concentration maps 
Ranked our confidence in pollutants above levels of 
concern
Performed acute hazard screening
Assessed spatial variability as it pertains to risk-weighted 
concentrations
• Within-city variability
• NATTS urban-rural comparisons
• Cumulative risk-weighted concentrations by site and city
• Hot and cold spot analysis for benzene and arsenic PM2.5

• Comparison with ozone and PM2.5 nonattainment areas
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Air Toxics Trends and 
Accountability Analyses

Investigated site level trends for all air toxics 
• Three specific trend periods – 1990-2006, 1995-2006, 2000-2006 
• Longest trend record of 5+ years 

Prepared national distributions in trends for all air toxics with at least 
10 trend sites in one of the three trend periods
Identified MDL issues associated with national PM2.5 metals trends
Developed and applied two methods for identifying and associating 
control measures with changing ambient concentrations
• Top-down method – start with the ambient data and look for associated 

control measures; used to provide strong evidence on the efficacy of 
mobile source controls on air toxics concentrations.

• Bottom-up method – start with the control measure and look for changes 
in ambient concentrations to provide evidence of its efficacy; used to try 
to identify decreases in metals concentrations as a result of a MACT 
control on hazardous waste incinerators and cement kilns.  

Extrapolated current rates of change for key risk-driving toxics to 
project when they might go below the 10-6 risk level
Reanalyzed and classified diurnal and seasonal patterns in air toxics 
concentrations
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Data Acquisition
Acquired and processed data from 1990 through mid-2007

EPA’s Air Quality System (AQS) 
• AMP501 data from 1995 through 2006 available in September 2006

– Updated with AMP501 data from 2000 through 2007 available in July 2007, 
which was used to update the trends and accountability analyses

• Archived AMP501 data from 1990 through 1994 requested directly from 
EPA in October 2005 

IMPROVE speciated PM2.5 data downloaded from VIEWS web site, 
<http://vista.cira.colostate.edu/views/> in September 2006
SEARCH speciated PM2.5 data downloaded from Atmospheric 
Research Analysis web site, <http://www.atmospheric-
research.com/public/index.html> in September 2006
The Legacy Air Toxics Archive from the Phase III national air toxics 
analysis project (Hafner and McCarthy, 2004)
Data acquired from local and state air quality agencies as part of the 
SESARM toxics data analysis project

IMPROVE = Interagency Monitoring of Protected Visual Environments
VIEWS = Visibility Information Exchange Web System
SEARCH = SouthEastern Aerosol Research and Characterization Study
SESARM = SouthEastern States Air Resources Managers



9

Database

As part of several projects, an air quality archive (AQA) 
was developed as an analysis-ready database that 
includes data from AQS (1990-2006), IMPROVE and 
SEARCH data, and data from the legacy air toxics archive.

This database contains nearly 1 billion raw data records, 
27 million raw air toxics records, and complete validated 
and temporally aggregated data sets.  

Because of the size of this database, it is not yet available 
to a broad audience; we are working to determine the 
best way to disseminate the AQA.
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Data Preparation

24-hr duration samples are the most common for air toxics 
measurements.  24-hr averages were aggregated to quarterly, 
annual, and site averages.  
• For the rare sites with subdaily duration samples (1-hr or 3-hr duration samples), 

daily averages were created using a 75% diurnal completeness criterion

• Quarterly averages were created from daily averages
– 75% completeness for expected sampling frequency (e.g., 12 out of 15 samples for 1-in-6-day 

sampling frequency)
– Minimum of six samples required (1-in-12-day sampling frequency)

• Annual averages were created from quarterly averages – 3 out of 4 quarterly 
averages were required (75% completeness)

• Quarterly and annual averages were created using MDL/2 substituted values when 
concentrations were reported at or below the method detection limit (MDL).

– For sites and pollutants with fewer than 15% of records reported above MDL, annual 
averages were treated as less certain.  Annual mean concentrations for these sites and 
pollutants are likely below MDL, but quantification is not feasible.



Data Availability by Year
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* Data available in July 2007 may not 
contain full annual averages for data 
collected in 2006 (i.e., late reporting to 
AQS appears to be common).

*



Air Toxics List

Hydrochloric acidAcetophenoneManganese Pm10 LcVinyl AcetateCobalt (Pm10) Stp
HydrazineAcetamideManganese (Coarse Particulate)TrichloroethyleneChromium Pm2.5 Lc
Hexamethylphosphoramide4-NitrobiphenylLindaneTolueneChromium (Tsp)
Hexamethylene-1,6-diisocyanate4-AminobiphenylLead Pm10 LcTetrachloroethyleneChromium (Pm10) Stp
Fine mineral fibers34,4-MethylenedianilineIsophoroneStyreneChloroprene

Vinyl bromideEthylene thiourea4,4-Methylene bis(2-chloroaniline)HexachloroethaneSelenium Pm2.5 LcChloromethane
TrifluralinEthylene imine (Aziridine)3,3'-Dimethyl benzidineHexachlorocyclopentadieneSelenium (Tsp)Chloroform
TriethylamineEthylene glycol3,3-DimethoxybenzidineHexachlorobenzeneSelenium (Pm10) StpChloroethane
ToxapheneEthyl carbamate (Urethane)3,3-DichlorobenzideneHeptachlorPropionaldehydeChlorobenzene
Titanium tetrachlorideEpichlorohydrin 2-NitropropaneEthylene OxidePhosphorus Pm2.5 LcChlorine Pm2.5 Lc
Styrene oxideDimethyl sulfate2-ChloroacetophenoneDi-N-Butyl PhthalateO-XyleneCarbon Tetrachloride
Radionuclides (including radon)Dimethyl formamide2-AcetylaminofluoreneDimethyl PhthalateNickel Pm2.5 LcCarbon Disulfide
QuinoneDimethyl carbamoyl chloride2,4-Toluene diisocyanateDibenzofuranNickel (Tsp)Cadmium Pm2.5 Lc
QuinolineDimethyl aminoazobenzene2,4-Toluene diamineCobalt Pm10 LcNickel (Pm10) StpCadmium (Tsp)
Propylene oxideDiethyl sulfate2,4-D, salts and estersChromium Pm10 LcN-HexaneCadmium (Pm10) Stp
Propoxur (Baygon)Diethanolamine2,3,7,8-Tetrachlorodibenzo-p-dioxinChromium (Coarse Particulate)NaphthaleneBromomethane
p-PhenylenediamineDichlorvos1,3-Propane sultoneChlorine Pm10 LcMethyl Tert-Butyl EtherBromoform
Polycylic Organic Matter4Diazomethane1,2-PropylenimineChlorine (Tsp)Methyl MethacrylateBeryllium (Tsp)
Polychlorinated biphenylsDDE1,2-EpoxybutaneCaprolactamMethyl Isobutyl KetoneBeryllium (Pm10) Stp
Phthalic anhydrideCyanide Compounds11,2-DiphenylhydrazineCadmium Pm10 LcMethyl ChloroformBenzyl Chloride
PhosphineCresols/Cresylic acid 1,1-Dimethyl hydrazineBis(2-Ethylhexyl)PhthalateMercury Pm2.5 LcBenzene
PhosgeneCoke Oven EmissionsXylene(S)Bis (2-Chloroethyl)EtherMercury (Tsp)Arsenic Pm2.5 Lc
Pentachloronitrobenzene Chloromethyl methyl etherSelenium Pm10 LcBiphenylManganese Pm2.5 LcArsenic (Tsp)
ParathionChlorobenzilateP-XyleneBeryllium Pm10 LcManganese (Tsp)Arsenic (Pm10) Stp
o-ToluidineChloroacetic acidPhosphorus Pm10 LcArsenic Pm10 LcManganese (Pm10) StpAntimony Pm2.5 Lc
o-AnisidineChlordanePhosphorus (Tsp)Antimony Pm10 LcM/P-XyleneAntimony (Tsp)
N-Nitroso-N-methylureaChlorambenPhenolAntimony (Pm10) StpLead Pm2.5 LcAcrylonitrile
N-NitrosomorpholineCatecholPentachlorophenolAnilineLead (Tsp)Acrolein
N-NitrosodimethylamineCarbonyl sulfideP-Cresol4-NitrophenolLead (Pm10) StpAcetonitrile
N,N-Diethyl anilineCarbarylO-Cresol4,6-Dinitro-2-MethylphenolIsopropylbenzeneAcetaldehyde
Methylene diphenyl diisocyanateCaptanNitrobenzene3-ChloropropeneHexachlorobutadiene2,2,4-Trimethylpentane
Methyl isocyanateCalcium cyanamideNickel Pm10 Lc2,4-DinitrotolueneFormaldehyde1,4-Dichlorobenzene
Methyl iodide (Iodomethane)Bis(chloromethyl)etherNickel (Coarse Particulate)2,4-DinitrophaenolEthylene Dichloride1,3-Butadiene
Methyl hydrazinebeta-PropiolactoneM-Xylene2,4,6-TrichlorophenolEthylene Dibromide1,2-Dichloropropane
m-CresolBenzotrichlorideMethoxychlor2,4,5-TrichlorophenolEthylbenzene1,2,4-Trichlorobenzene
Maleic anhydrideBenzidineMethanol1,4-DioxaneEthyl Acrylate1,1-Dichloroethylene
HydroquinoneAsbestosMercury Pm10 Lc1,3-Dichloropropene(Total)Dichloromethane1,1-Dichloroethane
Hydrogen sulfideAcrylic acidMercury (Vapor)1,2-Dibromo-3-ChloropropaneCobalt Pm2.5 Lc1,1,2-Trichloroethane
Hydrogen fluorideAcrylamideMercury (Pm10) StpVinyl ChlorideCobalt (Tsp)

1,1,2,2-
Tetrachloroethane

Lots of data: > 20 monitoring sites with sufficient data to create a valid annual average between 2003-2005, up to 434 sites
Little data: < 20 monitoring sites with sufficient data to create a valid annual average between 2003-2005, between 1-17 sites
No Data: No valid annual averages between 2003-2005
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UATMP Target Compounds

Lots of data: > 20 monitoring sites with sufficient data to create a valid annual average between 2003-2005, up to 434 sites
Little data: < 20 monitoring sites with sufficient data to create a valid annual average between 2003-2005, between 1-17 sites

http://www.epa.gov/ttn/airs/airsaqs/manuals/parmcodesbyclasscode.htm

1,1,2,2-Tetrachloroethane Beryllium PM10 Cobalt PM2.5 Methyl Methacrylate
1,1,2-Trichloroethane Beryllium TSP Dichloromethane Methyl Tert-Butyl Ether
1,1-Dichloroethane Bromoform Ethyl Acrylate Naphthalene
1,1-Dichloroethylene Bromomethane Ethylbenzene N-Hexane
1,2,4-Trichlorobenzene Cadmium PM10 Ethylene Dibromide Nickel PM10
1,2-Dichloropropane Cadmium TSP Ethylene Dichloride Nickel TSP
1,3-Butadiene Cadmium PM2.5 Formaldehyde Nickel PM2.5
1,4-Dichlorobenzene Carbon Disulfide Hexachlorobutadiene O-Xylene
2,2,4-Trimethylpentane Carbon Tetrachloride Isopropylbenzene Phosphorus PM2.5
Acetaldehyde Chlorine PM2.5 Lead PM10 Propionaldehyde
Acetonitrile Chlorobenzene Lead TSP Selenium PM10
Acrolein Chloroethane Lead PM2.5 Selenium TSP
Acrylonitrile Chloroform M/P-Xylene Selenium PM2.5
Antimony TSP Chloromethane Manganese PM10 Styrene
Antimony PM2.5 Chloroprene Manganese TSP Tetrachloroethylene
Arsenic PM10 Chromium PM10 Manganese PM2.5 Toluene
Arsenic TSP Chromium TSP Mercury TSP Trichloroethylene
Arsenic PM2.5 Chromium PM2.5 Mercury PM2.5 Vinyl Acetate
Benzene Cobalt PM10 Methyl Chloroform Vinyl Chloride
Benzyl Chloride Cobalt TSP Methyl Isobutyl Ketone 1,3-Dichloropropene
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NATTS Target Compounds
1,2-Dichloropropane Arsenic PM10
1,3-Butadiene Beryllium PM10
Acetaldehyde Cadmium PM10
Acrolein Chromium PM10
Benzene Lead PM10
Carbon Tetrachloride Manganese PM10
Chloroform Nickel PM10
Dichloromethane
Formaldehyde
Tetrachloroethylene
Trichloroethylene
Vinyl Chloride



2003-2005 Data Quality and Quantity
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How Representative Is the Current 
Monitoring Network of the United States?

Air toxics are primarily measured in urban counties: 
Urban areas are where most people live and where most air toxics are 
emitted (VOCs are representative of top 10% of populated counties; 
metals are representative of top 20%).
The current monitoring network is not representative of the rural U.S.
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Toxics Monitoring Sites 2003-2005



Toxic VOC Monitoring Sites 2003-2005
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