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Abstract

This report presents the results and conclusions from the ambient air monitoring conducted
as part of the 2005 Urban Air Toxics Monitoring Program (UATMP)—a program designed to
characterize the magnitude and composition of potentially toxic air pollution in, or near, urban
locations. The 2005 UATMP included 47 monitoring stations that collected 24-hour air samples,
typically on a 6- or 12-day schedule plus special monitoring in the aftermath of Hurricane
Katrina. Forty-six sites analyzed ambient air samples for concentrations of 60 volatile organic
compounds (VOC) and/or 15 carbonyl compounds. Thirteen sites also analyzed for 80 speciated
nonmethane organic compounds (SNMOC). Six sites analyzed for 19 semivolatile compounds
(SVOC) while fifteen sites analyzed 11 metal compounds. Overall, nearly 170,000 ambient air
concentrations were measured during the 2005 UATMP. An additional 34,000 ambient air
concentrations were added due to Hurricane Katrina sampling. The summary presented in this
report uses various graphical, numerical, and statistical analyses to put the vast amount of
ambient air monitoring data collected into perspective.

Not surprisingly, the ambient air concentrations measured during the program varied
significantly from city to city and from season to season. This report describes and interprets
these spatial and temporal variations separately for halogenated hydrocarbons, hydrocarbons,
polar compounds, and carbonyls.

The ambient air monitoring data collected during the 2005 UATMP serve a wide range of
purposes. Not only do these data characterize the nature and extent of urban air pollution close to
the 47 monitoring stations participating in this study, but they also indicate some trends and
patterns that may be common to all urban environments. Therefore, this report presents some
results that are specific to particular monitoring locations and presents other results that are
apparently common to urban environments. These results should ultimately provide additional
insight into the complex nature of urban air pollution. The final data are also included in the
appendices to this report.
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1.0 Introduction

Air pollution in urban locations incorporates many components that originate from a
wide range of stationary, mobile, and natural emissions sources. Because some of these
components include toxic compounds known or suspected to be carcinogenic, the
U.S. Environmental Protection Agency (EPA) continues to encourage state, local, and tribal
agencies to understand and appreciate the nature and extent of potentially toxic air pollution in
urban locations. To achieve this goal, EPA sponsors the Urban Air Toxics Monitoring Program
(UATMP) to characterize the composition and magnitude of urban air pollution through
extensive ambient air monitoring. Since the inception of the UATMP in 1987, many
environmental and health agencies have participated in the program to assess the causes and
effects of air pollution within their jurisdictions. This report summarizes and interprets the 2005
UATMP monitoring effort, which includes up to twelve months of 1-in-6 and 1-in-12 day
measurements of ambient air quality at 47 monitoring sites in or near 28 urban/rural locations
including 22 metropolitan statistical areas (MSAs). Much of the analysis and data interpretation

in this report focuses on pollutant-specific data trends.

The contents of this report provide both a qualitative overview of air pollution at selected
urban and rural locations and a quantitative analysis of the factors that appear to affect urban and
rural air quality most significantly. This report also focuses on data trends at each of the 47
different air sampling locations, a site-specific approach that allows for much more detailed
analyses of the factors (e.g., stationary sources, mobile sources, natural sources) that affect air

quality differently from one location to the next.

In the wake of Hurricane Katrina’s devastation to the Gulf Coast in late August 2005,
EPA, state, and local agencies in Mississippi and Louisiana developed and implemented an
intensive sampling initiative to evaluate air, water, and sediment quality during the clean-up and
recovery process. To evaluate air quality, a network of nearly 30 ambient monitoring sites was
instituted in Louisiana and Mississippi. Two of those sites participated in the 2005 UATMP

prior to Hurricane Katrina’s landfall. At the request of the State of Mississippi, post-Katrina
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data from the Pascagoula, MS and Gulfport, MS are also presented and compared to pre-Katrina

data in a special analysis section in the Mississippi state analysis (Chapter 12).

The contents of this report offer participating agencies useful insights into important air
quality issues. For example, participating agencies can use trends and patterns in the UATMP
monitoring data to determine whether levels of air pollution present public health concerns, to
identify which emissions sources contribute most to air pollution, or to forecast whether
proposed pollution control initiatives might significantly improve air quality. Since 2001, EPA
has been actively conducting the National Air Toxics Assessment (NATA), which uses air toxics
emissions to model ambient monitoring concentrations across the nation. UATMP monitoring

data may be used to compare modeling results, such as NATA. Policy-relevant questions may

include:
. Which pollutants contribute the greatest risk on a short-term, intermediate-term,
and long-term basis?
. Have pollutant concentrations decreased as a result of regulations?
. What anthropogenic sources contribute to air quality?

The data analyses in this report are applied at every participating UATMP monitoring
site, where applicable, and present a comprehensive account of urban air pollution. However,
state and local environmental agencies are encouraged to perform additional analyses of the
monitoring data so that the many factors that affect their specific ambient air quality can be

understood fully.

To facilitate examination of the 2005 UATMP monitoring data, the complete set of
measured concentrations is presented in appendices of this report. In addition, these data are
publicly available in electronic format from the Air Quality Subsystem (AQS) of EPA’s

Aerometric Information Retrieval System (AIRS) at http://www.epa.gov/ttn/airs/airsags/.
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The remainder of this report is organized into 25 text sections and 12 appendices.
Table 1-1 highlights the contents of each section. As with previous UATMP annual reports, all
figures and tables in this report appear at the end of their respective sections (figures first,

followed by tables).
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Table 1-1. Organization of the 2005 UATMP Report

Report
Section Section Title Overview of Contents

1 Introduction Introduction to the history and scope of the UATMP.
This section provides background information on the scope of the 2005 UATMP and
includes information about the:
e Monitoring locations

2 The 2005 UATMP ¢ Pollutants selected for monitoring
e Sampling and analytical methods
e Sampling schedules
e Completeness of the air monitoring program.
This section, which presents and discusses significant trends and relationships in the

3 Summary of the 2005 UATMP UAT_MP data, phar_acterlzes how amblen_t air concentrations vgrle_d_wnh monitoring
location and with time, then presents an interpretation of the significance of the
observed spatial and temporal variations.

4 Sites in Alabama Monitoring results for Birmingham, AL MSA (ETAL, NBAL, PVAL, and SIAL)

5 Site in Colorado Monitoring results for Grand Junction, CO MSA (GPCO)
Monitoring results for Orlando, FL MSA (ORFL), Miami-Ft. Lauderdale-Miami

6 Sites in Florida Beach, FL MSA (FLFL), and Tampa-St. Petersburg-Clearwater, FL MSA (AZFL,
GAFL, SKFL, SMFL, and SYFL)

7 Sites in Illinois Monitoring results for Chicago-Naperville-Joliet, IL-IN-WI MSA (NBIL and SPIL)

8 Site in Indiana Monitoring results for Chicago-Naperville-Joliet, IL-IN-WI MSA (INDEM)

9 Site in Massachusetts Monitoring results for Boston-Cambridge-Quincy, MA-NH MSA (BOMA)

10 Sites in Michioan Monitoring results for Detroit-Warren-Livonia, Ml MSA (APMI, DEMI, and YFMI),

g and Sault Sainte Marie, M1 (ITCMI)

11 Site in Minnesota Monitoring results for Minneapolis-St.Paul-Bloomington, MN MSA (MIMN)
Monitoring results for Grenada, MS (GRMS), Pascagoula, MS MSA (PGMS), and

12 Sites in Mississippi Tupelo, MS (TUMS). Post-Katrina monitoring results for Gulfport-Biloxi, MS MSA

(GPMS) and Pascagoula, MS MSA (PGMS)
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Table 1-1. Organization of the 2005 UATMP Report (Continued)

Report
Section Section Title Overview of Contents
13 Site in Missouri Monitoring results for St. Louis, MO-IL MSA (S4MO)
Sites in New Jerse Monitoring results for New York-Newark-Edison, NY-NJ-PA MSA (CHNJ, ELNJ,
14 y and NBNJ) and Philadelphia-Camden-Wilmington, PA-NJ-DE-ND MSA (CANJ)
Sites in North Carolina Monitoring results for Durham-Chapel Hill, NC MSA (RTPNC) and Candor, NC
15 (CANC)
16 Sites in Oklahoma Monitoring results for Ponca City, OK (PCOK and POOK)
17 Sites in Puerto Rico Monitoring results for San Juan-Caguas-Guaynabo, PR MSA (BAPR and SJPR)
18 Sites in South Dakota Monitoring results for Custer, SD (CUSD) and Sioux Falls, SD MSA (SFSD)
Sites in Tennessee Monitoring results for Knoxville, TN MSA (LDTN) and Nashville-Davidson-
19 Murfreesboro, TN MSA (DITN)
Sites in Texas Monitoring results for Austin-Round Rock, TX MSA (MUTX, PITX, RRTX, TRTX,
20 and WETX) and El Paso, TX MSA (YDSP)
21 Site in Utah Monitoring results for Ogden-Clearfield, UT MSA (BTUT)
22 Site in Wisconsin Monitoring results for Madison, WI MSA (MAWI)
This section defines and discusses the concepts of precision and accuracy. Based on
Data Quality guantitative and qualitative analyses, this section comments on the precision and
23 accuracy of the 2005 UATMP ambient air monitoring data.
This section summarizes the most significant findings of the report and makes several
Conclusions and Recommendations recommendations for future projects that will involve ambient air monitoring in urban
24 locations.
25 References This section lists the references cited throughout the report.




2.0  The 2005 UATMP

The 2005 UATMP included 47 monitoring sites that collected 24-hour integrated
ambient air samples for up to 12 months, at six or twelve day sampling intervals. Section 2.5
provides further details on each of the sampling methodologies. All UATMP samples were
analyzed in a central laboratory for concentrations of selected hydrocarbons, halogenated
hydrocarbons, and polar compounds from canister samples (TO-15), carbonyl compounds from
cartridge samples (TO-11A), semivolatile organic compounds from XAD-2° thimbles (TO-13),
and metals from filters (10-3.5). The following discussion reviews the monitoring locations,
pollutants selected for monitoring, sampling schedules, sampling and analytical methods, and
completeness of the 2005 UATMP dataset.

2.1 Monitoring Locations

Although EPA sponsors the UATMP, EPA does not dictate the location of its monitoring
stations. Rather, representatives from the state, local, and tribal agencies that voluntarily
participate in the program and contribute to the overall monitoring costs select the monitoring
locations based on specific siting criteria. Some monitors were placed near the centers of
heavily populated cities (e.g., Chicago, IL and Philadelphia, PA), while others were placed in
moderately populated areas (e.g., Candor, NC and Custer, SD).

Figure 2-1 shows the 28 urban and rural areas participating in the 2005 program. The
site descriptions in Tables 2-1 and 2-2 and in Appendix A provide detailed information on the
surroundings near the 2005 UATMP monitoring locations. Monitoring sites that are designated
as part of EPA’s National Air Toxic Trend Station (NATTS) network are indicated by bold type
in Table 2-1. The NATTS network, consisting of 23 monitoring sites located in different
geographical areas with varying population densities, was designed to allow EPA to evaluate the
current state of air toxics, reduce emissions of these toxics, which will reduce the risk of cancer
and other health effects, and to evaluate concentrations trends over time. The monitoring sites
participating in previous UATMP programs are listed in Table 2-3, and are discussed further in
Section 3.3.4, Site Trends Analysis. Sections 4 through 22 are state-specific breakdowns of the
data analysis, and each contains topographic maps for each of the sites. Stationary source

facilities within 10 miles of the monitoring sites are provided in these sections as well. The
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location and category descriptions of these emissions sources were retrieved from the 2002
National Emission Inventory (NEI) (US EPA, 2006a).

As Figure 2-1 shows, the 2005 UATMP monitoring sites are distributed across the
country. The monitoring data from these sites may indicate certain air quality trends that are
common to all urban environments, but may also show distinct geographic trends. The analyses
in this report differentiate those trends that appear to be site-specific from those that appear to be

common to most urban environments.

Chemical concentrations measured during the 2005 UATMP varied significantly from
monitoring site to monitoring site. As discussed throughout this report, the proximity of the
monitoring locations to different emissions sources, especially industrial facilities and heavily
traveled roadways, often explains the observed spatial variations in ambient air quality. To
provide a first approximation of the contributions of stationary source emissions on ambient air
quality at each site, Table 2-2 lists the number of people living within 10 miles of each
monitoring location, as well as the stationary source emissions in the monitor’s residing county,
according to the 2002 NEI.

At every UATMP monitoring site, the air sampling equipment was installed in a
temperature-controlled enclosure (usually a trailer or a shed) with the sampling inlet probe
exposed to the ambient air. With this common setup, every UATMP monitoring site sampled

ambient air at heights approximately 5 to 20 feet above local ground level.
For record keeping and reporting purposes, each of these sites was assigned:
o A unique UATMP site code - used to track samples from the monitoring sites to

the laboratory; and

o A unique nine-digit AQS site code - used to index monitoring results in the AQS
database.

This report often cites these codes when presenting selected monitoring results.



2.2  Pollutants Selected for Monitoring

Urban air pollution typically contains hundreds of components, including, but not limited
to, volatile organic compounds (VOCs), carbonyl compounds, metals, and particulate matter.
Because the sampling and analysis required to monitor for every component of air pollution has
been prohibitively expensive, the UATMP instead focuses on measuring ambient levels of 60
VOCs (14 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar compounds), 80 Speciated
Nonmethane Organic Compounds (SNMOC), 15 carbonyl compounds, 19 Semivolatile Organic
Compounds (SVOC), and 11 metals. Tables 2-4 through 2-8 identify the specific target
pollutants and their corresponding experimentally-determined average method detection limits
(MDL).

2.3  Sampling Schedules

Table 2-9 presents the dates on which sampling began and ended for each monitoring
location. The UATMP monitoring locations started sampling in January 2005 and stopped
sampling in December 2005, with the following exceptions. Sixteen sites began sampling after
January 2005:

J Barceloneta and San Juan, PR sites (BAPR and SJPR) started in February 2005;
o Birmingham, AL sites (ETAL, NBAL, PVAL, SIAL) started in July 2005;

. Davie, FL site (FLFL) started in October 2005;

o Minnesota, MN site (MIMN) started in March 2005;

. Austin, TX sites (MUTX, PITX, RRTX, and WETX) started in June 2005;

o Travis High School in Austin, TX site (TRTX) started in July 2005;

J Ponca City, OK sites (PCOK and POOK) started in May 2005;

o El Paso, TX site (YDSP) started in March 2005;

. Northbrook, IL site (NBIL) started carbonyl sampling in March 2005 and Schiller
Park, IL site (SPIL) started carbonyl sampling in February 2005;
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Six sites ended sampling before December 2005:

J Allen Park in Detroit, M1 site (APMI) ended in November 2005;
o Grenada, MS site (GRMS) ended in May 2005;

J Sault St. Marie, Ml site (ITCMI) ended VOC sampling in August 2005 and
SVOC sampling in September 2005;

o Ponca City, OK site (PCOK and POOK) ended in July 2005;

o Yellow Freight in Detroit, Ml site (YFMI) ended in October 2005;

According to the UATMP schedule, 24-hour integrated samples were to be collected at
every monitoring site approximately once every 6- or 12-days (dependent upon location) and
each sample collection began and ended at midnight, local standard time. At each site, VOC and

carbonyl samples were collected concurrently, except for the following sites:

o North Carolina sites (CANC and RTPNC) - carbonyls only;
. El Paso, TX (YDSP) — VOC only;

o Florida sites (AZFL, FLFL, GAFL, ORFL, SKFL, SMFL, and SYFL) - carbonyls
only;

o Gary, IN (INDEM) - carbonyls only;
o Intertribal Council site in Sault Sainte Marie, M1 (ITCMI) - VOC only;
o Ponca City sites (PCOK & POOK) — VOC only; and

o Yellow Freight site in Detroit, Ml (YFMI) - VOC only.

Of the 47 sites, only one did not sample for VOCs and/or carbonyls - BOMA in Boston,
MA. The following six sites sampled SVOC:s:
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Birmingham, AL sites (ETAL, NBAL, PVAL, and SIAL);
Intertribal Council site in Sault Sainte Marie, M1 (ITCMI);

Yellow Freight site in Detroit, M1l (YFMI).

The following thirteen sites also collected SNMOC samples:

Austin, TX (MUTX, PITX, RRTX, TRTX, and WETX) — Total NMOC only;
Bountiful, UT (BTUT);

Custer, SD (CUSD);

Northbrook site in Chicago, IL (NBIL);

Pascagoula, MS (PGMYS);

Ponca City, OK (PCOK & POOK);

Sioux Falls, SD (SFSD); and

St. Louis, MO (S4MO).

Finally, fifteen sites collected metal samples:

Austin, TX (MUTX, PITX, RRTX, TRTX, and WETX);
Birmingham, AL (ETAL, NBAL, PVAL, and SIAL);
Boston, MA (BOMA);

Bountiful, UT (BTUT);

Madison, WI (MAWI);

Minneapolis, MN (MIMN);

Northbrook in Chicago, IL (NBIL); and

St. Louis, MO site 4 (S4MO).
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As part of the sampling schedule, site operators were instructed to collect duplicate
samples on roughly 10% of the sampling days. Sampling calendars were distributed to help site
operators schedule the collection of samples, duplicates, and field blanks. In cases where
monitors failed to collect valid samples on a scheduled sampling day, site operators sometimes
rescheduled samples for other days. This practice explains why some monitoring locations
periodically strayed from the 6- or 12-day sampling schedule. The State of Michigan prepared a
schedule that allowed Michigan’s Department of Environmental Quality’s laboratory to share

samples with ERG’s laboratory.

The 6- or 12-day sampling schedule permits cost-effective data collection for trends
characterization (annual-average concentrations) of toxic compounds in ambient air and ensures
that sampling days are evenly distributed among the seven days of the week to allow

weekday/weekend comparison of air quality.

2.4  Completeness

Completeness refers to the number of valid samples collected compared to the number of
samples expected from a 6- or 12-day sampling cycle. Monitoring programs that consistently
generate valid results have higher completeness than programs that consistently invalidate
samples. The completeness of an air monitoring program, therefore, can be a qualitative
measure of the reliability of air sampling equipment and laboratory analytical equipment and a
measure of the efficiency with which the program was managed. Appendix B identifies samples

that were invalidated and lists the specific reasons why the samples were invalidated.

Table 2-9 summarizes the completeness of the monitoring data sets collected during the
2005 UATMP:

. For VOC sampling, the completeness ranged from 68 to 100%, with an overall
completeness of 92%;

. For carbonyl sampling, the completeness ranged from 68 to 100% with an overall
completeness of 95%;



. For SNMOC sampling, the completeness ranged from 50 to 100% with an overall
completeness of 92% for all sites;

. For SVOC sampling, the completeness was 88 to 100% with an overall
completeness of 93% for all sites; and

. For metals sampling, the completeness for all sites and the overall completeness
was 100%.

The UATMP data quality objectives are based on the 2005 EPA-approved Quality
Assurance Project Plan (QAPP), where 85-100% of samples collected at a given monitoring
station must be analyzed successfully to be considered sufficient for data trends analysis. The
data in Table 2-9 shows that 11 data sets (from a total of 110 data sets) for the 2005 UATMP
monitoring stations did not meet this data quality objective. These data sets were lower than the
85% criteria for a number of reasons. One site did not meet the objective because sampling
ended before they made up their required make-up samples (APMI). Other sites were having
sampling issues that would not allow make-up samples to be performed (CHNJ, MUTX, SIAL,
SJPR, WETX). One hundred percent completeness was achieved for five carbonyl monitoring
sites, six VOC monitoring sites, three SNMOC monitoring sites, one SVOC monitoring site, and

fifteen metals monitoring sites.

2.5  Sampling and Analytical Methods
During the 2005 UATMP, four EPA-approved methods were used to characterize urban

air pollution:

. Compendium Method TO-15 was used to measure ambient air concentrations of
60 VOC and 80 SNMOC,;

. Compendium Method TO-11A was used to measure ambient air concentrations of
15 carbonyl compounds;

. Compendium Method TO-13A was used to collect ambient air concentrations of
19 SVOC; and

. Compendium Method 10-3.5 was used to collect ambient concentration of
11 metals.



The following discussion presents an overview of these sampling and analytical methods.
For detailed descriptions of the methods, readers should refer to EPA’s original documentation of
the Compendium Methods (US EPA, 1998b; US EPA, 1999a; US EPA, 1999b; US EPA, 1999c;
US EPA, 1999d).

2.5.1 VOC Sampling and Analytical Method

As specified in the EPA method, ambient air samples for VOC analysis were collected in
passivated stainless steel canisters. The central laboratory distributed the prepared canisters
(i.e., cleaned and evacuated) to the UATMP monitoring sites before each scheduled sampling
event, and site operators connected the canisters to air sampling equipment prior to each
sampling day. Before their use in the field, the passivated canisters had internal pressures much
lower than atmospheric pressure. Because of this pressure differential, ambient air naturally
flowed into the canisters once they were opened, and pumps were not needed to collect ambient
air for VOC analysis. A flow controller on the sampling device ensured that ambient air entered
the canister at a constant rate across the collection period. At the end of the 24-hour sampling
period, a solenoid valve automatically stopped ambient air from flowing into the canister, and

site operators returned the canisters to the central laboratory for analysis.

By analyzing each sample with gas chromatography incorporating mass selective
detection and flame ionization detection (GC/MS-FID), laboratory staff determined ambient air
concentrations of 60 VOC (14 hydrocarbons, 37 halogenated hydrocarbons, and nine polar
compounds), 80 SNMOC, and total NMOC (TNMOC), which is the sum of all hydrocarbon
concentrations within the sample. Because isobutene and 1-butene elute from the GC column at
the same time, the VOC analytical method reports only the sum of the concentrations for these
compounds, and not the separate concentrations for each compound. The same situation applies

to m-xylene and p-xylene.

A note regarding samples of acetonitrile: laboratory analysts indicated that the values
may be artificially high (or nonexistent) due to site conditions and potential cross-contamination

with concurrent sampling of carbonyl compounds. At the time of the report, studies are being



conducted to determine the validity of these values, and readers must exercise caution when

interpreting acetonitrile monitoring data.

Table 2-4 summarizes the MDLs for the laboratory analysis of the VOC samples and
Table 2-5 summarizes the MDLs for the SNMOC samples. Although the sensitivity of the
analytical method varies from pollutant to pollutant, the detection limit for VOC reported for
every pollutant is lower than 0.25 parts per billion by volume (ppbv). Speciated Nonmethane
Organic Compound (SNMOC) detection limits are expressed in parts per billion carbon (ppbC).
All of the detection limits were less than 0.82 ppbC.

Due to analytical technique modifications to incorporate acrolein to the VOC analyses,
detection limits were improved and the following pollutants were detected at higher frequencies:
Dichlorotetrafluoroethane, vinyl chloride, 1,3-butadiene, bromomethane, chloroethane,
acetonitrile, acrolein, acrylonitrile, methy tert-butyl ether, methyl ethyl ketone,
bromodichloromethane, trichloroethyelene, methyl isobutyl ketone, dibromochloromethane, n-
octane, chlorobenzene, p-dichlorobenzene, 1,2,4-trichlorobenzene, and hexachloro-1,3-

butadiene.

Appreciating Detection Limits
All detection limits of the analytical methods must be considered carefully when interpreting
the corresponding ambient air monitoring data. By definition, detection limits represent the
lowest concentrations at which laboratory equipment have been experimentally determined
to reliably quantify concentrations of selected pollutants to a specific confidence level. If a
chemical concentration in ambient air does not exceed the method sensitivity (as gauged by
the detection limit), the analytical method might not differentiate the pollutant from other
pollutants in the sample or from the random ‘hoise ”inherent in laboratory analyses.
Therefore, when samples contain concentrations at levels below their respective detection
limits, multiple analyses of the same sample may lead to a wide range of results, including
highly variable concentrations or ‘hondetect ”observations. Data analysts must exercise
caution when interpreting monitoring data with many reported concentrations at levels near
or below the corresponding detection limits.

MDLs are determined at the ERG analytical laboratory using 40 CFR, Part 136
Appendix B procedures. This procedure involves analyzing at least seven replicate standards

prepared on/in the appropriate sampling media (per analytical method). Instrument detection



limits are not determined (replicates of standards only) because sample preparation procedures

are not considered.

Because nondetect results significantly limit the range of data interpretations for ambient
air monitoring programs, participating agencies should note that the approach for treating
nondetects may slightly affect the magnitude of the calculated central tendency concentrations,
especially for compounds with a low detection rate. The nondetect is treated as a valid data
point that can be used, in conjunction with back trajectories, for validation of nearby emission
sources. For calculations of seasonal and annual averages, nondetects were substituted with one-
half of the MDL per pollutant.

Similar to 2005, the reportable SNMOC analysis option was combined with the standard
VOC sampling. These data are presented in Appendix H and I.

2.5.2 Carbonyl Sampling and Analytical Method

Following the specifications of EPA Compendium Method TO-11A, ambient air samples
for carbonyl analysis were collected by passing ambient air over silica gel cartridges coated with
2,4-dinitrophenylhydrazine (DNPH), a compound known to react selectively and reversibly with
many aldehydes and ketones. Carbonyl compounds in ambient air remain within the sampling
cartridge, while other compounds pass through the cartridge without reacting with the DNPH-
coated matrix. As with the VOC sampling, the central laboratory distributed the silica gel
cartridges to the monitoring sites, and site operators connected the cartridges to the air sampling
equipment. After each 24-hour sampling period, site operators returned the cartridges to the

central laboratory for chemical analysis.

To quantify concentrations of carbonyls in the sampled ambient air, laboratory analysts
eluted the exposed silica gel cartridges with acetonitrile. This solvent elution liberated a solution
of DNPH derivatives of the aldehydes and ketones collected from the ambient air. High-
performance liquid chromatography (HPLC) analysis and ultraviolet detection of these solutions
determined the relative amounts of individual carbonyls present in the original air sample.

Because butyraldehyde/isobutyraldehyde elute from the HPLC column at the same time, the
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carbonyl analytical method can report only the sum of the concentrations for these compounds,
and not the separate concentrations for each compound. For the same reason, the analytical
method reports only the sum of the concentrations for the three tolualdehydes isomers, as

opposed to reporting separate concentrations for the three individual compounds.

Table 2-6 lists the MDLs reported by the analytical laboratory for measuring
concentrations of 15 carbonyl compounds. Although the sensitivity of the analytical method
varies from pollutant to pollutant and from site to site, the detection limit reported by the
analytical laboratory for every pollutant is less than or equal to 0.02 ppbv with a 1000L sample
volume. The treatment of nondetects for carbonyl compounds is similar to the procedure

described for VOCs, with the substitution of a zero for calculating seasonal and annual averages.

2.5.3 Semivolatile Sampling and Analytical Method

Semivolatile sampling was performed by the sites in accordance with EPA Compendium
Method TO-13A. ERG supplies prepared sampling media and receives the samples from the
sites for analysis only. Semivolatile sampling modules containing polyurethane foam (PUF) and
petri dishes containing filters, together with Chain of Custody forms and all associated
documentation, were shipped to the ERG laboratory from the field. Upon receipt at the
laboratory, sample preparation and analysis procedures are based on Compendium Method TO-
13A.

Table 2-7 lists the MDLs for the laboratory analysis of the SVOC samples. MDLs for
semivolatile organic compounds ranged from 0.08 to 0.49 pg/m?, in an average sample volume
of 200 m*. The treatment of nondetects for semi-volatile organic compounds is similar to the
procedure described for VOCs and carbonyls, with the substitution of a zero for calculating

seasonal and annual averages.
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2.5.4 Metals Sampling and Analytical Data

Metals sampling was performed by the sites in accordance with EPA Compendium
Method 10-3.5 for inorganic compounds (metals). Metals filters, together with Chain of
Custody forms and all associated documentation, were shipped to the ERG laboratory from the

field. Upon receipt, filters were analyzed by the ERG laboratory.

Table 2-8 lists the MDLs for the laboratory analysis of the metal samples. Two types of
filters were utilized. The BTUT sites used a small round 47mm filter (assuming a 20 m* volume)
while the remaining sites used a large 8 X 10 inch Quartz filter (assuming a 2000 m* volume).
Therefore, there are two sets of MDLs listed in Table 2-8. The MDLs ranged from 0.101 to 1.03
ng/m® for the 47mm filters and from 0.0172 to 1.26 ng/m? for the 8 X 10 filters. The treatment
of nondetects for metals is similar to the procedure described for VOCs, carbonyls, and

semivolatiles, with the substitution of a zero for calculating seasonal and annual averages.
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Figure2-1. Monitoring Sites and Associated M SAsfor the 2005 UATMP
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Table2-1. Text Descriptionsof the 2005 UATMP Monitoring Sites

UATMP
Code

Monitoring Site

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic Year
Estimate

Description of the
Immediate Surroundings

APMI

Allen Park, Detroit,
Ml

Commercid

Suburban

60,000

Unknown

The Allen Park siteis an intermediate site located in a
residential neighborhood 300 feet away from 1-75.
Historically, this site has been used to detect impacts from
mobile sources. There are no major industrial sourceswithin
ahaf-mile of the site. Of al the population-oriented sitesin
the Detroit MSA, Allen Park has the highest PM 4 levels.
Therefore, Allen Park has been selected as the PM, 5 trend
speciation site and the collocated site for the federal reference
method (FRM) monitors. Other criteria pollutant
measurements that are collected at Allen Park include CO, O,
SOz, and PM 10.

AZFL

AzaleaPark, St.
Petersburg, FL

Residential

Suburban

51,000

Unknown

A neighborhood spatial scale of representativeness
characterizes this monitoring site selected for the Tampa Bay
pilot project. Thismonitor issited in an area of high
population density with uniform mixed land use, consisting of
residential, commercial, and industrial properties. Major

point sources are located approximately 2 to 10 miles from the
monitoring site. In addition, thissiteis at least 150 meters
from major roadways. However, given the proximity of motor
vehicletraffic it is expected that mobile sources will

contribute appreciably to the measured samples.

BAPR

Barceloneta, PR

Residential

Rurd

10

1994

The Barceloneta siteisaresidential area surrounded by 5
pharmaceutical plants. The greater area outside the city is
rural in character and the city itself iswithin 2 miles of the
Atlantic Ocean.

BOMA

Boston, MA

Commercia

Urban

27,287

2000

The Boston siteislocated in aresidential neighborhood on
Harrison Avenue in Dudley Square. Its purpose isto measure
population exposure for a city bus terminal which islocated
across the street from the monitor and other urban sources.
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Table 2-1. Text Descriptions of the 2005 UATMP Monitoring Sites (Continued)

UATMP
Code

Monitoring Site

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic Year
Estimate

Description of the
Immediate Surroundings

BTUT

Bountiful, UT

Residential

Suburban

33,310

2002

The Bountiful Viewmont site islocated in a suburban area of
the Ogden-Clearfield MSA, at 171 West 1370 North in
Bountiful, Utah. Thissiteisarelocation of the BOUT site,
which was about 1.1 miles south of the new site. The siteis
located on the grounds of Viewmont High School, adjacent to
aparking lot, tennis courts, and afootball field. The
surrounding neighborhood is made up of residential
properties. BTUT isa SLAMS neighborhood-scale site for
monitoring population exposure to SO,, CO, NO,, and PMs;
and aNAM S neighborhood-scale site for monitoring
maximum ozone concentrations. Speciated PM , s sampling,
meteorological monitoring, and NATTS air toxics sampling
are also done at the Bountiful Viewmont site. Several
petroleum refineries are located two to five miles away from
the site, as are several sand and gravel mining operations.

CANC

Candor, NC

Forest

Rural

100

1999

The Candor, NC, siteisin rural Montgomery Co., at the end
of aprivate dead end road named Perry Dr. The site sits
approximately 1.5 miles off amain road (McCallum Rd.).
Thereis not a pollution source within 5 miles of the site. EPA
also monitors next to this site.

CANJ

Camden, NJ

Residential

Suburban

62,000

1986

Although this monitoring sitein Camden, NJ, isina
residential area, numerous industrial facilities and busy
roadways are located within a 10 mile radius. The monitors
are situated in a parking lot of a business complex.

CHNJ

Chester, NJ

Agricultural

Rurd

12,623

1995

The Chester, NJ, siteislocated in arural-agricultural,
residential section and istopographicaly rolling. The siteis
located near Lucent Laboratory Building #1. Thereis
potential population exposure to ozone, NO,, and SO,.
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Table 2-1. Text Descriptions of the 2005 UATMP Monitoring Sites (Continued)

UATMP
Code

Monitoring Site

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic Year
Estimate

Description of the
Immediate Surroundings

Cush

Custer, SD

Residential

Suburban

1,940

2002

The siteislocated on the edge of an urban area, in a pasture
across the road from the last housing devel opment on the east
side of the City of Custer. The city has a population of 1,860
and isthe largest city in the county. Thecity islocated in a
river valley in the Black Hills with pine covered hills on the
north and south sides of the valley. Thesiteislocated in the
center of the valley on the east side of the city. Major sources
near the site include vehicles (highest traffic counts from May
through September), forest fires (mainly during July through
September), wood burning for heat, and wildland heath fires
(during the winter months). The main industriesin the area
include tourism, logging, and mining of feldspar/quartz.

DEMI

Dearborn in Detroit,
MI

Industrial

Suburban

12,791

1990

The Dearborn, MI siteislocated in aresidential neighborhood
with industrial impacts. An auto and steel manufacturing plant
islocated in close proximity to the monitoring site. Previous
violations of the PM o standard have also occurred at this site.
The site lies between 1-75 and [-94. This site is expected to
show some of the highest levels of air toxicsin the Detroit
Pilot program area. The SO, and PM;, measurements are also
made there.

DITN

Dickson, TN

Commercia

Urban

4,420

2003

The Dickson, TN site was set up due to public concern about
air emissions from several sourcesin an industrial park.
Among these sourcesis one that cast a uminum engine blocks,
one that reclaims scrap metal, and alarge printing company.

ELNJ

Elizabeth, NJ

Industrial

Suburban

170,000

Unknown

The Elizabeth siteislocated in Union County, NJ, at an
urban-industrial site where the topography isrelatively
smooth. The monitoring siteislocated 75 yards away from the
Toll Plaza and about one mile from Bayway Refinery. The
neighborhood scaleis at maximum concentration. The
location has a PMy, filter analyzer for sulfates and nitrates as
well asthe UATMP site.
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Table 2-1. Text Descriptions of the 2005 UATMP Monitoring Sites (Continued)

UATMP
Code

Monitoring Site

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic Year
Estimate

Description of the
Immediate Surroundings

ETAL

East Thomas,
Birmingham, AL

Residenital

Suburban

30,000

Unknown

This SLAMS microscale roadway site (located at the
intersection of Finley Avenue and Arkadel phia Road) has a
thirty-five year history of ambient air monitoring. This siteis
used mainly to monitor vehicle emissions. It isalso an
environmental justice site in that most of the residencesin the
area are owned and occupied by minorities. It is also located
inavalley that is heavily industrialized. This site has also
yielded some of the county’s highest reported particulate
levels. There have been several special roadway emission
studies performed at this site over the past few years, the latest
of which was pertaining to the contribution of PM 5 particles
from roadway emissions.

FLFL

Davie, FL

Commercid

Suburban

8000

Unknown

The siteislocated on the campus of the University of Florida,
Agricultural Research Center in Davie, Florida. Itislocated
in ageneraly residential areathat is surrounded by 4 major
thoroughfaresin the county (~1 mile from 1-595, ~2 miles
from the Florida Turnpike, ~6 miles from 1-95, and ~6 miles
from [-75). Itislocated ~ 6 milesfrom the Ft. Lauderdale-
Hollywood International Airport and ~9 miles from Port
Everglades. Itisinan areagenerally representative of the
ambient air conditions experienced throughout the county. It
is expected that this site will become an NCORE type |l sitein
the near future.
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Table 2-1. Text Descriptions of the 2005 UATMP Monitoring Sites (Continued)

UATMP
Code

Monitoring Site

Land Use

Location
Setting

Estimated
Traffic
(# vehicles)

Traffic Year
Estimate

Description of the
Immediate Surroundings

GAFL

Gandy in Tampa, FL

Commercia

Suburban

81,460

Unknown

A neighborhood spatial scale of representativeness
characterizes this monitoring site selected for the Tampa Bay
Region Air Toxics Study Monitoring Stati