
Preliminary Overview of the 2006 Urban Air 
Toxics Monitoring Program

Regi Oommen, Jaime Hauser, Susan McClutchey, Julie Swift, and Dave Dayton
Eastern Research Group, Inc.

Morrisville, NC
regi.oommen@erg.com

Air Toxics Data Analysis Workshop
Chicago, IL

October 4, 2007



Overview of Presentation

• Background on Urban Air Toxics Monitoring 
Program (UATMP)

• Data Analysis Products

• Toxicity-Weighted Calculations

• Wrap-up
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Background of the UATMP

• Sponsored by EPA; began in 1987

• Goal: Characterize the composition and magnitude of 
urban air pollution through ambient monitoring.

• EPA Regional/State/Local/Tribal agencies 
participate; number of sites varies by year

• Historically, data collected within the UATMP has 
been considered by EPA as the most 
representative data available for air toxics 
monitoring (Level 1 EPA QAPP).
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Background of the National Monitoring Programs

• Potential of over 50 HAPs

• Pollutants Measured:
• Volatile Organic Compounds (VOCs)
• Carbonyl Compounds
• Metals/Hexavalent Chromium
• Semi-VOCs
• Speciated Non-Methane Organic Compounds

• Important non-HAPs: acetylene, ethylene, TAME, 
ETBE
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Urban Air Toxic Monitoring Program: 2006

• For the 2006 Program: 
• 59 sites in 38 locations 
• 33 in MSAs
• 182,288 valid concentrations

• By EPA Region:
• Region 1 =   3
• Region 2 =   6
• Region 3 =   1
• Region 4 =   20
• Region 5 =   11

• Region 6 =   10 
• Region 7 =   1
• Region 8 =   4
• Region 9 =   1
• Region 10 = 2
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UATMP: 2006 Locations
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Urban Air Toxic Monitoring Program: 2006

• By Location Setting
• Rural = 12
• Suburban = 26
• Urban = 21

• By Land Use
• Agricultural = 4
• Commercial = 12
• Forest = 3
• Industrial = 7

• Military = 1
• Mobile = 1
• Residential = 31
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Additional Site Characteristics Information
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• Daily traffic passing by the monitor
• Description of the immediate surroundings
• AQS Site Codes
• County-level stationary and 

mobile source emissions
• 10-mile map of point sources 

from the NEI



Additional Site Characteristics Information
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• Population residing within 10 miles of the site
• Closest National Weather Service Station
• County motor vehicle registration totals
• Topographic map showing each site



2006 Sites with 5 Consecutive Years in UATMP
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AZFL & GAFL

CANJ, CHNJ, ELNJ, & NBNJ

TUMS

DEMI

S4MOSFSDCUSD



New 2006 Sites
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IDIN, ININ, & WPIN

CNEP, TOOK, TSOK, & TUOK

MSTN

SDGA



VOC Monitoring Sites (TO-15)
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34 sites



Carbonyl Monitoring Sites (TO-11A)
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45 sites



Metals Monitoring Sites (IO-3.5)
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NBIL 
only

20 sites



SNMOC/TNMOC Monitoring Sites (SNMOC)
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NBIL 
only

10 sites



SVOC Monitoring Sites (TO-13A)
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6 sites



Hexavalent Chromium Monitoring Sites (EPA/ERG Cr6+)
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NBIL 
only

ININ 
only

SYFL 
only

WETX 
only

23 sites



Completeness
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99478472ng/m30.0245 – 0.6072Metals-PM10

95395375ppbC0.0794 - 0.7133SNMOC/TNMOC

971,020987ng/m30.0129HexChrome
94194183pg/m30.06 - 0.52SVOC

ng/m30.0308 – 0.7033Metals-TSP

951,9271,838ppbv0.0011-0.0082Carbonyls
921,4491,328ppbv0.0031- 0.1066VOC

% 
Completeness

Total # of 
Samples

Valid 
Samples

MDL Range 
Units

Average MDL 
Ranges

Type

Note: UATMP Data Quality Objective (DQO) for completeness = 85%



Data Analysis Products: Statistical Summaries
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Central Tendency and Data Distribution



Data Analysis Products: Evaluating Risk
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• Risk Screening: Guidance from EPA Region 4 document:
“A Preliminary Risk-Based Screening Approach for Air Toxics”

• Chronic Risk: 
• Compared annual average concentrations with 1999 NATA 

modeled concentrations
• Computed EPA cancer and noncancer risk using URE and 

RfC factors

• Acute Risk: compare ATSDR and CALEPA acute risk 
factors against daily measurements

• Intermediate Risk: compare ATSDR and CALEPA 
intermediate-term risk factors against seasonal averages



Data Analysis Products: Risk Screening
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• Methodology used in the 2005 UATMP Report. Modification 
of EPA Region 4 Risk Screening Guidance document

• Methodology is limited to HAPs; not all HAPs have a risk 
screening factor.

• A total of 10,787 of 23,602 applicable concentrations 
(45.77%) failed their screens.

• If a concentration was greater than its risk screening factor, 
then the concentration “failed the screen”

• Daily concentrations were compared to a risk screening factor



Data Analysis Products: Risk Screening
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• The pollutants contributing to the Top 95% of the total failed screens 
were identified as Program-wide Pollutants Of Interest:

• Acetaldehyde (1,814 failed screens)
• Acrolein (1,048)*
• Arsenic (431)
• Benzene (1,329)*
• 1,3-Butadiene (1,011)
• Carbon tetrachloride (1,323)
• p-Dichlorobenzene (642)

* Pollutant failed 100% of its screen

• Formaldehyde (1,599)
• Hexachloro-1,3-butadiene (86)*
• Hexavalent chromium (86)
• Manganese (307)
• Naphthalene (90)
• Tetrachloroethylene (535)

• This approach was also used to identify the pollutants of interest on a 
per site basis.
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Data Analysis Products: Short-term (Acute) Risk
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NA
0.19
94

CAL EPA 
REL

(µg/m3)

NA128.75Benzene
1,0191,0480.11Acrolein

122649Formaldehyde

# CAL EPA REL 
Exceedances

# of ATSDR 
Exceedances

ATSDR Short-term 
MRL

(µg/m3)

Pollutant
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Data Analysis Products: Intermediate-term Risk

Oommen - 2006 UATMP Overview

13
1
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20
0

# of Winter 
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22210.09Acrolein
1140Formaldehyde

# of Autmun 
Exceedances
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Data Analysis Products: Chronic Risk
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Data Analysis Products: Correlation
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Data Analysis Products: Seasonal Variability
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Data Analysis Products: BTEX Ratios
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Data Analysis Products: Pollution Rose Analysis
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Figure 11-6. Formaldehyde Pollution Rose at INDEM
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Data Analysis Products: Composite Back Trajectories
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Data Analysis Products: Sampling Day Wind Rose
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Figure 12-4.  Wind Rose of Sample Days for the HAKY Monitoring Site



Data Analysis Products: Toxicity-Weighted Emissions
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• Question: From an emissions inventory standpoint, what 
pollutants are most toxic?

• Problem: difficult to assess toxicity by comparing mass 
emissions…a little dioxin (pounds) can hurt you…

• Solution: tox-weight (or relatively rank the toxicity of) the 
emissions inventory based on cancer and noncancer benchmarks.

• Further: How do the tox-weighted emissions ranking compare to 
the ambient monitoring data?



Data Analysis Products: Toxicity-Weighted Emissions
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• Methodology presented at the 2007 Emission Inventory 
Conference (http://www.epa.gov/ttn/chief/conference/ei16/session6/a.pope.pdf)

• Good approach for comparing emissions and concentrations from 
a toxicity standpoint.

• Good approach to “screen” and “identify” pollutants of concern



Data Analysis Products: Toxicity-Weighted Emissions
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• The Top 10 pollutants based on toxicity-weighted emissions 
(cancer and noncancer) are calculated for each site’s county.

• Compare the ranking of the cancer and noncancer risk to the 
ranking of the tox-weighted emissions.

• Note: 2006 is the first year where acrolein sampling occurred 
year-round.



Data Analysis Products: Toxicity-Weighted Emissions
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• Approach: 
• Step 1 – Obtain the HAP data from the 2002 NEI

• Step 2 – Except for two chromium species (pollcode = 
7440473 and 136), apply the Metal_CN Speciation Factor to 
extract metal and cyanide mass.

• Step 3 – Apply the chromium speciation factor to pollcodes 
7440473 and 136 to determine Cr6+ and Cr3+ emissions 



Data Analysis Products: Toxicity-Weighted Emissions
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• Approach (cont.): 
• Step 4 – Calculate the tox-weighted emissions:

• For cancer weighting, multiply the emissions from Steps 
2 and 3 by the cancer URE.  

• For noncancer weighting, divide the emissions from Steps 
2 and 3 by the noncancer RfC for each target organ



Data Analysis Products: Toxicity-Weighted Emissions
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Data Analysis Products: Toxicity-Weighted Emissions
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Data Analysis Products: Toxicity-Weighted Emissions
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Data Analysis Products: Toxicity-Weighted Emissions
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Data Analysis Products: Toxicity-Weighted Emissions
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• Cancer Toxicity - Among the UATMP counties (44):

1Arsenic

1
1
4
1

1
35

# Counties*

POM as non 15-PAH
Naphthalene
Coke Oven Emissions
Methylene Chloride

Cr6+

Benzene
Pollutant Cr6+:

Lee County, MS

Arsenic:
Mayes County, OK 

Methylene Chloride:
Barceloneta Municipio, PR

Coke Oven Emissions:
Jefferson County, AL 
Lake County, IN 
Marion County, IN 
Wayne County, MI

Naphthalene:
Broward County, FL

POM as non-15-PAH:
Union County, OR 



Data Analysis Products: Toxicity-Weighted Emissions
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• Noncancer Toxicity - Among the UATMP counties (44):

2Manganese*
42Acrolein

# CountiesPollutant

* Lake County, IN and Dane County,WI



Wrap-Up
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• The 2006 UATMP consisted of 59 sites in 38 locations.

• Thirteen pollutants were identified as pollutants of interest across 
the 2006 network using a risk screening approach.  Site-
specific pollutants of interest were also identified. 

• Population exposure appeared to be the main focus, as most sites 
were located in residential locations and urban/suburban land 
use types.

• Completeness among all the sample types were greater than 92%

• Over 180,000 concentrations were collected



Wrap-Up
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• Formaldehyde, acrolein, and benzene each recorded daily 
measurements that were greater than ATSDR’s short-term 
MRL.

• Toxicity-weighted pollutant emissions were calculated at the 
county-level and ranked; these values were compared to the 
ambient monitoring ranking of concentrations. 

• Cancer and noncancer risk were calculated and compared to the 
1999 NATA risk values.

• Formaldehyde and acrolein recorded seasonal averages that were 
greater than ATSDR’s intermediate-term MRL.



Questions?

Regi Oommen
Eastern Research Group
regi.oommen@erg.com

919-468-7829

EPA WAM: Mr. Michael N. Jones, 919-541-0528
jones.mike@epa.gov


