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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 Stations (TBRATS)
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 greater than one mile from the
monitoring site. Since the emission points from these sources
are elevated and not proximate to the monitor, concentrations
measured during this study should not be dominated by a
single source. In addition, thissiteis at least 150 meters from
major roadways. However, given the proximity of motor
vehicle traffic, mobile sources are expected to contribute
appreciably to the measured samples.

GPCO

Grand Junction, CO

Commercid

Urban

19,572

2000-2002

Thissiteisasmall 1-story shelter that houses the
VOC/carbonyl sampler. Theinlet for this sampler is 13" above
the ground and 35' south of Pitkin Avenue. Thissite also has
meteorological sensors (WS, WD, T, RH) on a 10 meter
tower, a carbon monoxide sampler and a continuous PM 14
sampler. Monitoring is being conducted on the southeast side
of the downtown area. The areais very mixed usage, with
commercial business to the west, northwest and north,
residential to the northeast and east, and industrial to the
southeast, south and southwest. The location is next to one of
the major east-west roads in Grand Junction.




61-¢

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

GRMS

Grenada, MS

Agricultural

Rurd

1,100

2000

The Grenada County monitoring site was established because
it was identified by Region 1V's Air Toxics Monitoring
Network planning effort as a county where toxic emissions
concentrations were expected to be higher and pose a higher
than normal risk to residents. There are several major
industriesin the areathat are primarily involved in the surface
coating industry. The areais moderately populated but the
areaitself would be considered rural.

INDEM

Gary, IN

Industrial

Urban

42,950

1990

Thissite islocated on property now owned by the Dunes
National Lakeshore. It is approximately one-half to three-
guarters of amile south west of the USX coking battery for
their mill. The siteis part of the Chicago PAMS network. 1t
is considered a Type 2 or source site. Monitoring for ozone,
NO/NO, ozone precursors, and carbonyls began in 1995 as
the network was deployed in Wisconsin, lllinois, Indiana, and
Michigan. Other parameters monitored at thislocation are
SO,, PM 1o, PM, 5, speciated PM, 5, and several meteorological
parameters.

ITCMI

Sault Sainte Marie, M|

Residential

Rural

100,000

1990

Tribal members had issued complaints arising from the smell
and clouds being produced from a steel plant and paper mill
located on the other side of the Saint Mary's River. The siteis
located on Lake Superior State University campus, whichisa
residential area. This site includes two sequential PM, s filter
based FRM monitors (primary and a collocated), a PM 5
speciation monitor, aPM,s TEOM monitor, an AVOCS
monitor, a PAH monitor, a meteorological station, and alarge
particulate matter collector (dustfall monitor).
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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

LDTN

Loudon, TN

Residential

Suburban

13,360

2003

The site was set up due to public concern about air emissions
from several sourcesin an industrial park. Among these
sourcesisavery large facility that processes corn to make
corn syrup, A.E. Staley, a sausage casing manufacturer, boat
manufacturer, paper products manufacturer, waste metal
reclamation, waste paper reclamation, and others.

MAWI

Madison, WI

Residential

Urban

23,750

1993

The Madison monitoring site islocated on the East High
School’s Killiher Athletic field, near the corner of Hoard and
Fifth Street. The monitoring site was originally established in
1992 as an 0zone monitoring site. Air toxics monitoring was
added in 2002 as part of the Region 5 State and Local
Regional Air Toxics Monitoring Strategy. The site was
selected to provide new monitoring data for a midsize city
experiencing urban growth.

MIMN

Minneapolis, MN

Commercial

Urban

10,000

2000

This siteis used to characterize urban air massin
Minneapolis. The siteresidesin an urban business district,
primarily offices and retail shops, city government and
warehouses. Nearby sources (less than 1.5 miles from)
include Hennepin Energy Recovery Center (HERC) (which
uses mass burn technology to convert 365,000 tons of garbage
ayear into electricity), NRG Energy Center Minneapolis LLC
Steam and Air-Conditioning Supply, and Hennepin County
Medical Center. Thereisalso ahigh density of mobile
sources and some light manufacturing industries.

MUTX

Murchison MSin
Austin, TX

Residential

Suburban

4,374

2002

Thissite islocated between a parking lot and the athletic
fields at Murchison Middle School. The siteis also located
fairly close to the roadway running in front of the school.
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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

NBAL

North Birmingham,
AL

Commercid

Urban

2,000

1994

ThisNAMS neighborhood scale site (located in North
Birmingham) is a super site with a thirty-five year history of
ambient air monitoring. It isan environmental justice sitein
that most of the residences in the area are owned and occupied
by minorities. It islocated in avalley that is heavily
industrialized. This site yields the one of county’s highest
reported particulate levels.

NBIL

Northbrook in
Chicago, IL

Residential

Suburban

29,600

2001

The village of Northbrook islocated in northeast Cook
County. This monitoring siteis located at the Northbrook
Water Filtration Station at 750 Dundee Road. A forest
preserveislocated immediately south with residential areas
farther south (southeast to southwest). Residential areas are
also immediately to the west. Commercial areas are located
along Dundee Road and to the east. A major expressway (-
94) islocated 1 km to the east and north. O’Hare Airport is
located 18 km to the southwest and the Chicago Loop is
located 32 km to the southeast.

NBNJ

New Brunswick, NJ

Agricultural

Rural

63,000

Unknown

The New Brunswick siteis located in a suburban-agricultural,
residential area and istopographically smooth. The actua site
location isin Rutgers University’s Horticultural Farm.

ORFL

Winter Park, FL

Commercid

Urban

59,000

Unknown

The siteis an Urban/Neighborhood spatial scale site to
determine the concentrations of the EPA Criteria pollutants
(and now Air Toxics) to which the area population may be
exposed. The primary emission source is motor vehicles with
some commercial businesses also in the area.
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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

PCOK

Site 1 in Ponca City,
OK

Commercid

Urban

8,100

2004

Based on ajoint OkDEQ and EPA Region 6 project using the
RAIMI (Regional Air Impact Modelling Initiative) techniques
to identify and map the cancer risks from inhalable pollutants
for Ponca City, OK, the highest risk not on the Conoco-
Phillips property was a narrow strip directly north of the
refinery. The PCOK siteislocated in thisarea, just across the
highway from the refinery. Possible influences would include
the refinery itself, and the highway (US 77) on the south side
of the site location.

PGMS

Pascagoula, MS

Commercid

Urban

8,600

2000

The Pascagoula site isin amostly commercial areain
proximity to perhaps the largest industrial areain Mississippi.
Theindustries near the Pascagoula site include chemical
processes, petroleum refining, and ship building.

PITX

Pickle Research
Center, Austin, TX

Residential

Suburban

33,936

2005

The Pickle Research Center islocated in close proximity to
MOPAC (Loop 1), amajor Austin-specific north—south
thoroughfare. It isalso bounded on one side by Braker Lane,
afour to six lane east—west road in Austin.

POOK

Site 2 in Ponca City,
OK

Residential

Urban

3,800

2004

This site was established in 1995 in Ponca City. This source-
oriented site also operates SO,, PM, s, and PM ;o monitors.
This north-central Oklahoma site is used to monitor nearby
refineries.

PVAL

Providence, AL

Residential

Rural

Unknown

Unknown

This SLAMS urban scale general background site (located in
the western-most corner of Jefferson County) was established
in the fall of 1999 to monitor background levels of ozone and
PM, 5 in the county, to get a better idea of what concentrations
were entering the county, and to give better resolution at that
time for the ozone mapping program. It isarural sitein that
there are not many residencesin the area and most of the land
useisagricultural. It islocated on arural mountaintop on the
edge of afield used for horse grazing. It is an excellent site for
abackground air toxics monitor.
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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

RRTX

Round Rock, TX

Commercid

Suburban

20,900

2004

The RRTX siteislocated in Round Rock, TX, north of
Austin. Thesiteislocated south of FM 3406 and east of the |-
35 corridor, at the deadend of Commerce Blvd. It was
selected for an emphasis on a variety of factors: upwind of
industrial facilities, population density (weighed heavily), and
mobile source traffic (thislocation isfairly closeto 1-35, the
north—south corridor through Austin into Round Rock).

RTPNC

Research Triangle
Park, NC

Commercid

Suburban

12,000

2003

The RTP site islocated on the north side of the EPA campus.
It is approximately 600 meters south of interstate 1-40. There
aretrees to the east of the site, sloping down from the site to
the trees. The height of the tallest tress (relative to the
sampling port) to the east is less than 2 times the distance to
thetrees. Thesite has at least 270E clearance around the site.

SAMO

St. Louis, MO

Residential

Urban

22,840

1995

Blair Street has some industry around it and afair amount of
industry to the east. The siteisalso only about 250 meters
from [-70 (at its closest point).

SFSD

Sioux Falls, SD

Residential

Urban

4,320

1999

The SFSD monitoring siteislocated in Sioux Falls, SD, the
largest city in the state, near two grade schools north of the
site and residential areas on the west, east, and south. The
areawithin 1 mile of the siteis mostly residential with afew
retail businesses. The main industrial area of the city is about
3 miles northwest and 2 miles to the west of the site. The site
was selected because it represents popul ation exposure to
chemical and particulate emissions from the industrial parts of
the city. The predominant wind direction is northwest for
most of the year with southeast winds during the summer
months.
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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

SIAL

Sloss Industries,
Birmingham, AL

Residential

Urban

2,700

1993

This SPM neighborhood scale site (located between North
Birmingham and Tarrant) has been in operation since 1994. It
was established as an environmental justice site to monitor the
emissions of aslag wool plant and a coke plant and is located
next door to several residencesin aresidential areadirectly
across the street from the plants.

SIPR

San Juan, PR

Industrial

Suburban

250

1992

The San Juan siteis located at Bayamédn Municipio, in the
Regiona Jail. The San Juan Metropolitan Area (SIMA) is
affected by the emissions from stationary sources and by the
heavy daily traffic. Thisgeographical areais one of the
Island’s most polluted areas. The selected location is an open
area representing a neighborhood scale in which the industrial
area merges with the residential areas. The incidence of
respiratory diseasesis one of the general concerns (for the
community and for the government). In general, the
concentrations for the criteria pollutants are under the
standards. But air toxics were not sampled for previoudly.

SKFL

Skyview in Pinellas
Park, FL

Residential

Suburban

50,500

2003

This air monitoring site islocated in south central Pinellas
County at Skyview Elementary School, 8601 60th St. N.,
Pinellas Park, Florida. ThissiteisaNATTS and samples for
all pollutants/parameters required by NATTS, including
VOCs, carbonyls, metals, PM-2.5 speciation, and black
carbon. In addition, measurements are made for wind speed,
wind direction, ambient pressure, and ambient temperature.
Site spatial scaleis neighborhood. Thisisapopulation-
oriented site.

SMFL

Simmons Park in
Tampa, FL

Unknown

Unknown

18,700

Unknown

Neighborhood spatial scale of representativeness characterizes
this monitoring site selected for the Tampa Bay pilot project.
East Lake monitor isin an area of low population density and
it is representative of urban background concentrations for the
Tampa Bay metro area. Major point sources are located
approximately 8 to 15 km and at 150 m from major roadways.
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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

SPIL

Schiller Park in
Chicago, IL

Mobile

Suburban

214,900

2001

Thismonitoring siteislocated on atrailer at 4743 Mannheim
Road just south of Lawrence Ave. and between Mannheim
Road and 1-294. The closest runway at O'Hare Airport is 0.5
km to the northwest. The immediate vicinity is mostly
commercial. Residential areas are located east across |-294.

SYFL

Sydney in Plant City,
FL

Residential

Rurd

5,142

2002

The sitein Sydney isa NATTS neighborhood/rural site.
Monitoring has been occurring at Sydney for 5 yearsas a
background site. Current development in the area warranted it
becoming aNATTS site. The Sydney siteis aso being used
for an intercomparison of the port of Tampa as compared to a
neighbor/rura site.

TRTX

TravisHS in Austin,
TX

Residential

Suburban

27,114

2004

This site is wedged between a parking lot, tennis courts, and
the baseball field at Travis High School. The site was
selected for an emphasis on avariety of factors: upwind of
industrial facilities, population density (weighed heavily), and
mobile source traffic (thislocation isfairly closeto I-35
north—south corridor through Austin into Round Rock). The
Travis High School siteis approximately two miles south of
Town Lake/the Colorado River.

TUMS

Tupelo, MS

Commercid

Suburban

4,900

1995/1997

The Tupelo siteisin alight commercial and residential area.
This site was selected because this areais believed to have
high ambient air toxic concentrations based upon information
from the NATA study and Mississippi’s major source
emission inventories.

WETX

Webberville Road in
Austin, TX

Residential

Urban

5,733

2003

The WETX siteislocated in aparking lot near the
intersections of Webberville Rd and Northwestern Ave and
Webberville Rd and Pedermales St. Railroad tracks run
parallel with Northwestern Ave. The site was selected for an
emphasis on avariety of factors. upwind of industrial
facilities, population density (weighed heavily), and mobile
source traffic (thislocation isfairly close to 1-35 north—south
corridor through Austin into Round Rock).
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Table 2-1. Text Descriptions of the 2005 UATMP Monitoring Sites (Continued)

. Estimated . _—
UATMP o : Location : Traffic Year Description of the
Code Monitoring Site Land Use Setting Traf_ﬂc Estimate Immediate Surroundings
(# vehicles)
Thissiteislocated in avacant ot adjacent to the YDSP Tribal
Courthouse. According to a 2003 traffic count conducted by
YDSP El Paso, TX Residentia Suburban 12,400 2003 TxDOT, this portion of Socorro Road averages 10,200
vehicles per work day. The site is approximately 50 meters
northwest of the Old Reservation subdivision.
The Yellow Freight site currently collects SO, measurements
and is located in the center of a highly industrialized area.
YEMI Yellow Freight in Industrial Urban 500 Unknown The primary influence is from a nearby car battery plant. The

Detroit, M|

siteis about 2.25 miles away from the Dearborn site. Its
inclusion in the study providesinformation about the degree
of heterogeneity of toxic air contaminants across a small scale.

BOLD = EPA-designated National Air Toxics Trend System (NATTS) site.




Lc¢C

Table2-2. Site Descriptionsfor the 2005 UATMP Monitoring Sites

Popul ation County-level Stationary Source
2005 Residing Within 10| HAP Emissionsin the 2002
UATMP Miles of the NEI° Closest National Weather
Code AQS Site Code Location Monitoring Site ® (tpy) Service Station
APMI 26-163-0001 Allen Park in Detroit, M 964,194 9,319 iﬁt;g'rtt/ Metropolitan
AzaleaPark in St. St. Petersburg/Whitted
AZFL 12-103-0018 Petensourg, FL 572,722 2826 Airport
BAPR 72-017-0003 Barceloneta, PR Unknown 410 San Juan, PR, Luis Munoz
Marin Int’'l Airport
BOMA 25.025-0042 Boston, MA 1,580,367 1,646 General Logan Int'l.
Airport
BTUT 49-011-0004 Bountiful, UT 243,462 955 Salt Lake City
Internationa
CANC 37-123-0001 Candor, NC 11,014 180 Moore County Airport
CANJ 34-007-0003 Camden, NJ 2 030,976 1,399 zri‘;ﬁ? phia International
CHNJ 34-027-3001 Chester, NJ 234148 1,265 Somerville, NJ,Somerset
Airport
CUSD 46-033-0003 Custer, SD 4,449 23 Custer County Airport
DEMI 26-163-0033 Dearborn in Detroit, M 1,201,847 9,319 2?:;2'& Metropolitan
DITN 47-043-0010 Dickson, TN 29214 1,216 Outlaw Field Airport
ELNJ 34-039-0004 Elizabeth, NJ 2,179,781 2,069 Newark Int'l Airport
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Table2-2. Site Descriptionsfor the 2005 UATMP Monitoring Sites (Continued)

Popul ation County-level Stationary Source
2005 Residing Within 10| HAP Emissionsin the 2002
UATMP Miles of the NEI° Closest National Weather
Code AQS Site Code Location Monitoring Site ® (tpy) Service Station
East Thomasin
ETAL 01-073-0028 Birmingham, AL 399,149 4,934 Birmingham Int’| Airport
FLFL 12-011-1002 Davie, FL 1,312,485 7,208 Ft Lauderdale, FL,
Hollywood Int’l Airport
GAFL 12-057-1065 Gandy in Tampa, FL 462,119 7,247 Tampa, FL Int’'| Airport
GPCO 08-077-0018 Grand Junction, CO 106,900 555 Walker Field Airport
GRMS 28-043-0001 Grenada, MS 21,446 487 Greenwood-L eflore
Airport
INDEM 18-089-0022 Gary, IN 404,545 3,311 Lancing Municipal
Airport
ITCMmI 26-033-0901 Sauilt Sainte Marie, Ml 22,188 194 Sault Ste. Marie
Municipal Airport
LDTN 47-105-0108 Loudon, TN 46,750 1,551 McGhee Tyson Airport
MAWI 55-025-0041 Madison, Wi 356,676 2,879 Dane County Regional-
Traux Field Airport
MIMN 27-053-0966 Minneapolis, MN 1,146,484 3,455 X'i'rr;gfpc" S-St Paul Int'
Murchison MSin Austin, Camp Mabry Army
MUTX 48-453-7001 TX 679,750 2,379 National Guard
NBAL 01-073-0023 North Birmingham, AL 394,649 4,934 Birmingham Int’| Airport
NBIL 17-031-4201 | Northbrook in Chicago, IL 883,969 23,496 Palwaukee Municipd

Airport




6¢-¢

Table2-2. Site Descriptionsfor the 2005 UATMP Monitoring Sites (Continued)

Popul ation County-level Stationary Source
2005 Residing Within 10| HAP Emissionsin the 2002
UATMP Miles of the NEI° Closest National Weather
Code AQS Site Code Location Monitoring Site ® (tpy) Service Station
NBNJ 34-023-0006 New Brunswick, NJ 787,380 2,725 i‘i’rrggr‘t’"'e' NJ, Somerset
ORFL 12-095-2002 Winter Park, FL 962,938 4,836 Orlando Executive Airport
PCOK 40-071-0603 Ponca City, OK 33,081 320 Ponca City Regional
Airport
Pascagoula, M S, Lott
PGMS 050-
28-059-0006 Pascagoula, MS 56,235 2,815 International Airport
Pickle Research Center, Camp Mabry Army
PITX 453
48-453-703 Austin, TX 649,314 2,373 National Guard
POOK 40-071-0602 Ponca City, OK 33,081 320 i‘i’fpcgf' ty Regional
PVAL 01-073-1009 Providence, AL 28,665 4,934 TuscaloosaMunicipa
Airport
RRTX 48-491-7004 Round Rock, TX 365,870 772 iﬁ‘ggfo""” Municipa
RTPNC 37-063-0014 | Research Triangle Park, NC 380,541 884 E‘;": S‘O%?'D”rham Intl
SAMO 29-510-0085 St Louis, MO 822,941 2,245 St. Louis Downtown
Airport
SFSD 46-099-0007 Sioux Falls, SD 154,472 538 Joe Foss Field Airport
SIAL 01-073-6004 Birmingham, AL 394,649 4,934 Birmingham Int’| Airport
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Table2-2. Site Descriptionsfor the 2005 UATMP Monitoring Sites (Continued)

Popul ation County-level Stationary Source
2005 Residing Within 10| HAP Emissionsin the 2002
UATMP Miles of the NEI° Closest National Weather
Code AQS Site Code Location Monitoring Site ® (tpy) Service Station
SIPR 72-021-0006 San Juan, PR Unknown 227 San Juan, PR, Luis Munoz
Marin Int’'l Airport
. St. Petersburg-Clearwater

SKFL 12-103-0026 Skyview in Tampa, FL 698,981 2,826 International Airport
SMFL 12-057-0081 | Simmons Park in Tampa, FL 58,222 7,247 Tampalnt'| Airport

SPIL 17-031-3103 Schiller Park in Chicago, IL 2,087,514 23,495 O'Harelnt’'| Airport
SYFL 12-057-3002 | Sydney in Plant City, FL 259,538 7,247 x\?'rgts:t Haven's Gilbert
TRTX 484537002 | TravisHSinAustin, TX 553,117 2,379 ﬁﬂ)?fergs”om nt'
TUMS 28-081-0005 Tupelo, MS 70,215 1,018 Tupelo Municipa Airport
WETX 48-453-7000 Webberville Road in Austin, 666,062 2,379 A_ustl n-Bergstrom Int’|

X Airport

YDSP 48-141-9001 El Paso, TX 430,692 2,435 El Paso Int’| Airport
YEMI 26-163-0027 Yellow Frei 'ar:t in Detrait, 1,154,934 9,319 Detroit City Airport

& Reference: http://zipnet.htm
® Reference: EPA, 2006a.
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Table2-3. Current UATMP Monitoring Siteswith Past Participation

1999/

Monitoring Site 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 2000% | 2001 | 2002 | 2003 | 2004
Allen Park, Detroit, M| T T T T
(APMI)

AzaleaPark, St. T T T T T
Petersburg, FL (AZFL)

Barceloneta, PR T T T
(BAPR)

Boston, MA (BOMA) T T
Bountiful, UT (BTUT) T T
Camden, NJ (CANJ) T T T T T T T T T T T T
Candor, NC (CANC) T T
Chester, NJ (CHNJ) T T T T
Custer, SD (CUSD) T T T
Dearborn, Detroit, M| T T T T
(DEMI)

Dickson, TN (DITN) T T
Elizabeth, NJ (ELNJ) T T T T T
Gandy, Tampa, FL T T T T
(GAFL)

Gary, IN (INDEM) T
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Table 2-3. Current UATMP Monitoring Siteswith Past Participation (Continued)

1999/

Monitoring Site 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 2000% | 2001 | 2002 | 2003 | 2004
Grand Junction, CO T
(GPCO)

Grenada, MS (GRMYS) T T
Inter-Tribal Council, T T
Sault Ste. Marie, Ml

(ITCMI)

Knoxville, TN (LDTN) T T
Madison, WI (MAWI) T
New Brunswick, NJ T T T T
(NBNJ)

Northbrook, Chicago, T T
IL (NBIL)

Pascagoula, MS T T T T
(PGMYS)

Ponca City, Site 2 T
(POOK)

Research Triangle Park, T
NC (RTPNC)

Schiller Park, Chicago, T T
IL (SPIL)

Simmons Park in T

Tampa, FL (SMFL)
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Table 2-3. Current UATMP Monitoring Siteswith Past Participation (Continued)

1999/

Monitoring Site 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 2000® | 2001 | 2002 | 2003 | 2004
Sioux Falls, SD (SFSD) T T T T T
Skyview in Tampa, FL T
(SKFL)

St. Louis, MO ($4MO) T T T
Sydney in Plant City, T
FL (SYFL)

Tupelo, MS (TUMYS) T T T T
Winter Park, FL T T T
(ORFL)

Yellow Freight, T T T

Detroit, M1 (YFMI)

& Thetime period for the 1999/2000 UATMP covers October 1999 to December 2000.




Table2-4. VOC Method Detection Limits

Pollutant Method Detection Limit (ppbv)*

Hydrocarbons

Acetylene 0.05
Acrolein 0.03
Benzene 0.04
1,3-Butadiene 0.05
Ethylbenzene 0.03
n-Octane 0.05
Propylene 0.06
Styrene 0.03
Toluene 0.04
1,2,4-Trimethylbenzene 0.06
1,3,5-Trimethylbenzene 0.04
m-,p-Xylene’ 0.04
o-Xylene 0.03
Halogenated Hydr ocar bons

Bromochloromethane 0.06
Bromodichloromethane 0.04
Bromoform 0.04
Bromomethane 0.05
Carbon Tetrachloride 0.05
Chlorobenzene 0.03
Chloroethane 0.08
Chloroform 0.04
Chloromethane 0.06
Chloromethylbenzene 0.04
Chloroprene 0.04
Dibromochloromethane 0.05
1,2-Dibromoethane 0.04
m-Dichlorobenzene 0.06
o-Dichlorobenzene 0.05
p-Dichlorobenzene 0.06
1,1-Dichloroethane 0.04
1,2-Dichloroethane 0.05
1,1-Dichloroethene 0.04
cis-1,2-Dichloroethylene 0.04
trans-1,2-Dichloroethylene 0.05
1,2-Dichloropropane 0.05
cis-1,3-Dichloropropene 0.04
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Table 2-4. VOC Method Detection Limits (Continued)

Pollutant Method Detection Limit (ppbv)*

Halogenated Hydr ocarbons (Continued)
trans-1,3-Dichloropropene 0.05
Dichlorodifluoromethane 0.02
Dichlorotetrafluoroethane 0.02
Hexachloro-1,3-butadiene 0.24
Dichloromethane 0.06
1,1,2,2-Tetrachloroethane 0.04
Tetrachloroethylene 0.04
1,2,4-Trichlorobenzene 0.16
1,1,1-Trichloroethane 0.04
1,1,2-Trichloroethane 0.05
Trichloroethylene 0.05
Trichlorofluoromethane 0.03
Trichlorotrifluoroethane 0.04
Vinyl Chloride 0.04
Polar Compounds

Acetonitrile 0.08
Acrylonitrile 0.06
Ethyl Acrylate 0.06
Ethyl tert-Butyl Ether 0.05
Methyl Ethyl Ketone (MEK) 0.10
Methyl Isobutyl Ketone 0.07
Methyl Methacrylate 0.08
Methyl tert-Butyl Ether (MTBE) 0.07
tert-Amyl Methyl Ether 0.06

' The MDLsin the table above represent the average MDL for each pollutant, as
the MDL varies sightly based on sample volume.

2 Because m-xylene and p-xylene elute from the GC column at the same time, the

VOC analytical method can report only the sum of m-xylene and p-xylene

concentrations and not concentrations of the individual compounds.
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Table2-5. SNMOC Method Detection Limits

Method Detection Method Detection
Limit* Limit*
Pollutant ppbC? Pollutant ppbC?
Acetylene 0.06 3-Methyl-1-butene 0.32
Benzene 0.26 Methylcyclohexane 0.13
1,3-Butadiene 0.52 Methylcyclopentane 0.12
n-Butane 0.52 2-Methylheptane 0.39
cis-2-Butene 0.13 3-Methylheptane 0.28
trans-2-Butene 0.08 2-Methylhexane 0.18
Cyclohexane 0.29 3-Methylhexane 0.23
Cyclopentane 0.12 2-Methylpentane 0.28
Cyclopentene 0.32 3-Methylpentane 0.23
n-Decane 0.20 2-Methyl-1-pentene 0.29
1-Decene 0.26 4-Methyl-1-pentene 0.29
m-Diethylbenzene 0.26 n-Nonane 0.15
p-Diethylbenzene 0.16 1-Nonene 0.36
2,2-Dimethylbutane 0.29 n-Octane 0.25
2,3-Dimethylbutane 0.27 1-Octene 0.81
2,3-Dimethylpentane 0.43 n-Pentane 0.09
2,4-Dimethyl pentane 0.28 1-Pentene 0.21
n-Dodecane 0.77 Cis-2-Pentene 0.12
1-Dodecene 0.77 trans-2-Pentene 0.20
Ethane 0.20 a-Pinene 0.26
2-Ethyl-1-butene 0.29 B-Pinene 0.26
Ethylbenzene 0.19 Propane 0.18
Ethylene 0.07 n-Propylbenzene 0.17
m-Ethyltoluene 0.14 Propylene 0.12
o-Ethyltoluene 0.15 Propyne 0.18
p-Ethyltoluene 0.21 Styrene 0.81
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Table 2-5. SNMOC Method Detection Limits (Continued)

Method Detection Method Detection

Limit* Limit*

Pollutant ppbC? Pollutant ppbC?
n-Heptane 0.26 Toluene 0.35
1-Heptene 0.43 n-Tridecane 0.77
n-Hexane 0.09 1-Tridecene 0.77
1-Hexene 0.26 1,2,3-Trimethylbenzene 0.13
cis-2-Hexene 0.29 1,2,4-Trimethylbenzene 0.21
trans-2-Hexene 0.29 1,3,5-Trimethylbenzene 0.15
I sobutane 0.07 2,2,3-Trimethyl pentane 0.81
| sobutene/1-Butene® 0.30 2,2,4-Trimethyl pentane 0.43
| sopentane 0.32 2,3,4-Trimethyl pentane 0.36
Isoprene 0.17 n-Undecane 0.59
| sopropylbenzene 0.36 1-Undecene 0.59
2-Methyl-1-Butene 0.32 m-,p-Xylene® 0.22
2-Methyl-2-Butene 0.32 o-Xylene 0.19

! The MDLsin the table above represent the average MDL for each pollutant, as
the MDL varies dightly based on sample volume.

2 Concentration in ppbC = concentration in ppbv x number of carbon atoms in compound.
% Because isobutene and 1-butene elute from the GC column at the same time, the SNMOC analytical method can

report only the sum of concentrations for these two compounds and not concentrations of the individual
compounds. For the same reason, the m-xylene and p-xylene concentrations are reported as a sum.
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Table 2-6. Carbonyl Method Detection Limits

Pollutant Method Detection Limit (ppbv)*?
Acetaldehyde 0.013
Acetone 0.008
Benzal dehyde 0.003
Butyr/Isobutyral dehyde® 0.005
Crotonaldehyde 0.004
2,5-Dimethylbenzal dehyde 0.003
Formaldehyde 0.016
Hexa dehyde 0.002
Isovaleraldehyde 0.003
Propionaldehyde 0.005
Tolualdehydes (o-, n-, p-)* 0.004
Vaeradehyde 0.003

! Assumes a 1000 L sample volume.

2The MDLsin the table above represent the average MDL for each pollutant, asthe MDL

varies dightly based on sample volume.

® Because butyral dehyde/isobutyral dehyde elute from the HPLC column at the same time, the
carbonyl analytical method can report only the sum of concentrations for these two compounds and
not concentrations of the individual compounds. For the same reason, the analytical method also
reports only the sum of concentrations for the three tolualdehydes isomers, as opposed to reporting

separate concentrations for the three individual compounds.
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Table2-7. Semivolatile Organic Compound Method Detection Limits

M ethod Detection Limit?

Pollutant Total pg/m’®
Acenaphthene 0.08
Acenaphthylene 0.49
Anthracene 0.29
Benzo(a)anthracene 0.15
Benzo(a)pyrene 0.28
Benzo(b)fluoranthene 0.12
Benzo(e) pyrene 0.14
Benzo(g,h,i)perylene 011
Benzo(k)fluoranthene 011
Chrysene 0.08
Coronene 0.13
Dibenz(a,h)anthracene 0.12
Fluoranthene 0.13
Fluorene 011
Indeno(1,2,3-cd)pyrene 0.13
Naphthalene 0.08
Perylene 0.18
Phenanthrene 0.09
Pyrene 0.13

! Assumes a 200 m*® sample volume.
2The MDLs in the table above represent the average MDL for each pollutant, as the MDL

varies dightly based on sample volume.
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Table2-8. Metals Method Detection Limits

Method Detection Limit (ng/m°)®
Pollutant 47 mmRound* | 8X 10" Quartz?

Antimony 0.785 0.0267
Arsenic 0.155 0.0172
Beryllium 0.101 0.0234
Cadmium 0.112 0.0179
Chromium (total Chromium) 0.934 0.172
Cobalt 0.371 0.0246
Lead 0.458 1.26

Manganese 0.128 0.166
Mercury 0.354 0.151
Nickel 1.03 0.177
Selenium 0.174 0.0187

! Assumes 20 m® volume.

2 Assumes 2000 m® volume.

$The MDLsin the table above represent the average MDL for each pollutant, as the MDL
varies dightly based on sample volume.
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Table2-9. Sampling Schedules and Completeness

Sampling Period® Carbonyl VOC Metals SNMOC/TNMOC SvoC
Site Monitoring
Location Starting | Ending
Date Date A B C A B C A B C A B C B
APMI Allen Park in 1/4/05 11/6/05 50 51 98 30 36 83 — — — — — — —
Detroit, Ml
AZFL AzaleaParkin | 1/4/05 | 12/30/05 57 61 93 — — — — — — — — — —
St. Petersburg,
FL
BAPR Barceloneta, PR| 2/27/05 | 12/30/05 49 51 96 48 51 94 — — — — — — —
BOMA Boston, MA 1/4/05 | 12/30/05 — — — — — — 61 61 100 | — — — —
BTUT Bountiful, UT | 1/5/05 | 12/30/05 56 61 92 55 62 89 60 60 100 | 56 62 90 —
CANC Candor, NC 1/4/05 | 12/30/05 27 28 96 — — — — — — — — — —
CANJ Camden, NJ 1/4/05 | 12/30/05 55 57 96 54 57 95 — — — — — — —
CHNJ Chester, NJ 1/4/05 | 12/30/05 54 61 89 50 61 82 — — — — — — —
CuUsD Custer Park, SD| 1/4/05 | 12/30/05 60 61 98 60 61 98 — — — 60 61 98 —
DEMI Dearbornin 1/4/05 | 12/30/05 56 58 97 52 58 90 — — — — — — —
Detroit, Ml
DITN Dickson, TN | 1/10/05 | 12/24/05 28 29 97 28 29 97 — — — — — — —

2 Begins with 1¥ valid sample and may include all five types.
b Pre-K atrina data only

A =Vaid Samples

B = Total Number of Samples
C = Completeness (%)
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Table 2-9. Sampling Schedules and Completeness (Continued)

Sampling Period® Carbonyl VOC Metals SNMOC/TNMOC SvoC
Site Monitoring
Location Starting | Ending
Date Date A B C A B C A B C A B C A B C
ELNJ Elizabeth, NJ | 1/4/05 | 12/29/05 59 61 97 60 60 100 | — — — — — -l - — | —
ETAL East Thomasin | 7/15/05 | 12/30/05 16 16 100 16 16 100 | 16 16 100 | — — — 15 | 17 88
Birmingham,
AL
FLFL Davie, FL 10/13/05 | 12/30/05 9 10 90 — — — — — — — — -l - - —
GAFL Gandy in 1/4/05 | 12/30/05 57 60 95 — — — — — — — — -l - - —
Tampa, FL
GPCO Grand Junction, | 1/4/05 | 12/30/05 62 63 98 59 53 94 — — — — — -l - - —
CO
GRMS Grenada, MS | 1/4/05 | 5/15/05 11 12 92 11 12 92 — — — — — -l - - —
INDEM Gary, IN 1/4/05 | 12/30/05 44 45 98 — — — — — — — — -l - - —
ITCMI Sault Sainte 1/4/05 | 9/25/05 — — — 33 37 89 — — — — — — | 38 | 41 93
Marie, Ml
LDTN Loudon, TN 1/10/05 | 12/24/05 27 30 90 27 30 90 — — — — — -l - - —
MAWI Madison, WI 1/4/05 | 12/30/05 59 63 94 60 63 95 30 30 100 | — — -l - - —

2Begins with 1% valid sample and may include all five types.
b Pre-K atrina data only

A =Valid Samples

B = Total Number of Samples
C = Completeness (%)




Table 2-9. Sampling Schedules and Completeness (Continued)

Sampling Period® Carbonyl VOC Metals SNMOC/TNMOC SvoC

Monitoring
Location Starting | Ending
Date Date

Site
A B C A B C A B C A B C A B

MIMN Minneapolis, | 3/29/05 | 12/30/05 40 45 89 42 46 91 46 46 100 | — — — —_ | —
MN

MUTX Murchison MS | 6/15/05 | 12/24/05 13 16 81 16 16 100 17 17 100 16 16 100 | — | —
in Austin, TX

NBAL North 7/15/05 | 12/30/05 14 15 93 14 16 88 32 32 100 | — — — 16 | 17
Birmingham,
AL

NBIL Northbrook in | 1/4/05 | 12/30/05 35 40 88 53 59 90 61 61 100 | 52 59 8 | — | —
Chicago, IL

ev-¢

NBNJ New 1/4/05 | 12/30/05 58 61 95 57 61 93 — — — — — — — | —
Brunswick, NJ

ORFL Winter Park, FL | 1/4/05 | 12/30/05 59 60 98 — — — — — — — — — —_ | —

PCOK Sitelin Ponca | 5/28/05 | 7/24/05 — — — 17 17 100 — — — 17 17 100 | — | —
City, OK
PGMS Pascagoula, MS | 1/4/05 10/1/05° 15 22 68 15 22 68 — — — 5 10 50 — | —
PITX Pickle Research | 6/27/05 | 12/24/05 15 16 94 15 16 94 15 15 100 15 16 94 — | —
Center, Austin,
TX

2Begins with 1% valid sample and may include all five types.
b Pre-K atrina data only

A =Vaid Samples

B = Total Number of Samples

C = Completeness (%)




Table 2-9. Sampling Schedules and Completeness (Continued)

-

Sampling Period® Carbonyl VOC Metals SNMOC/TNMOC SvoC
Site Monitoring
Location Starting | Ending
Date Date A B C A B C A B C A B C A B C
POOK Site2inPonca | 5/28/05 | 7/24/05 — — — 15 17 88 — — — 15 17 8 | — | — | —
City, OK
PVAL Providencein | 7/15/05 | 12/30/05 15 15 100 15 16 94 16 16 100 | — — — 16 | 16 | 100
Birmingham,
AL
RRTX Round Rock, | 6/15/05 | 12/24/05 16 16 100 15 16 94 18 18 100 | 15 16 B | — | — | —
X
RTPNC Research 1/4/05 | 12/18/05 27 28 96 — — — — — — — — -l - — | —
Triangle Park,
NC
SAMO St. Louis, MO | 1/4/05 | 12/30/05 60 62 97 61 62 98 61 61 100 | — — -l - — | —
SFSD Sioux Falls, SD | 1/4/05 | 12/30/05 59 62 95 59 62 95 — — — 58 61 B | —| —| —
SIAL Sloss Industries | 7/15/05 | 12/30/05 15 16 94 13 16 81 16 16 100 | — — — 15 | 16 94
in Birmingham,
AL
SJPR San Juan, PR | 2/27/05 | 12/30/05 40 51 78 40 51 78 — — — — — -l - — | —

aBegins with 1¥ valid sample and may include all five types.
b Pre-K atrina data only

A =Valid Samples

B = Total Number of Samples

C = Completeness (%)
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Table 2-9. Sampling Schedules and Completeness (Continued)

Sampling Period® Carbonyl VOC Metals SNMOC/TNMOC SvoC
Site Monitoring
Location Starting | Ending

Date Date A B C A B C A B C A B C A B C

SKFL Skyview in 1/4/05 | 12/30/05 61 61 100 — — — — — — — — -l - - —
Tampa, FL

SMFL SimmonsPark | 1/28/05 | 12/30/05 | 56 57 | 98 | — - - - === = == = =

in Tampa, FL

SPIL Schiller Park in | 1/10/05 | 12/30/05 46 49 94 58 60 97 — — — — — -l - - —
Chicago, IL

SYFL Sydney inPlant | 1/4/05 | 12/30/05 59 60 98 — — — — — — — — -l - - —

City, FL

TRTX TravisHSIn 7/9/05 | 12/24/05 14 15 93 15 15 100 15 15 100 15 15 100 | — | — —
Austin, TX

TUMS Tupelo, MS 1/4/05 | 12/30/05 37 37 100 38 38 100 | — — — — — -l - - —

WETX Webberville 6/15/05 | 12/24/05 15 16 94 13 16 8l 17 17 100 13 16 8l — | — —

Rd, Austin, TX

YFMI Detroit, M1 1/4/05 10/1/05 — — — 43 43 100 — — — — — — 42 | 46 91

YDSP El Paso, TX 3/23/05 | 12/30/05 — — — 40 42 95 — — — — — — — | — —

--- Overall --- — 1606 | 1699 95 1297 | 1405 92 481 481 100 | 337 | 366 92 | 142 | 1563 | 93

aBegins with 1% valid sample and may include all five types.
b pre-K atrina data only
A =Vadlid Samples

B = Total Number of Samples

C = Completeness (%)




3.0 Summary of the 2005 UATMP Data
This section summarizes the data gathered during the 2005 UATMP reporting year. A total

of 60 VOC (unlike previousyears, acrolein wasreported beginning in July), 15 carbonyl compounds,
19 SVOC, 80 SNMOC, and 11 metals were sampled during this program reporting year. These
pollutants are discussed in greater detail in Sections 3.1 through 3.3.

A complete presentation of the datais found in Appendices C through L. Specificaly:
Appendix C: 2005 Summary Tables for VOC Monitoring;

Appendix D: 2005 Summary Tables for SNMOC Monitoring;

Appendix E: 2005 Summary Tables for Carbonyl Monitoring;

Appendix F: 2005 Summary Tables for SYOC Monitoring;

Appendix G: 2005 Summary Tables for Metals Monitoring;

Appendix H: 2005 VOC Raw Monitoring Data;

Appendix |: 2005 SNMOC/TNMOC Raw Monitoring Data;

Appendix J. 2005 Carbonyl Raw Monitoring Data;

Appendix K: 2005 SVOC Raw Monitoring Data; and

B B B B B B B B B

Appendix L: 2005 Metal's Raw Monitoring Data.

&+

Appendix M: 2005 Range of Detection Limits.

A total of 169,487 urban air toxics concentrations (including duplicate, replicate, and
collocated samples) were collected at the 47 sites for the 2005 UATMP reporting year. Forty-
one sites sampled for carbonyl compounds; 36 sites sampled for VOC; 15 sites sampled for
metals; 7 sites sampled for SNMOC; and 6 sites sampled for SVOC. Additionally, five Austin
area sites sampled for total NMOCs, using sampling methodology TO-15. These data were
analyzed on a site-specific basis and results are presented in Sections 4.0 through 22.0. Samples
from sites commissioned to the Hurricane Katrina monitoring effort account for an additional

33,932 concentrations.
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31 DataSummary Parameters

The raw data tables in Appendices H through L were uploaded into a database for air
quality statistical analysis. This section examines six different data summary parameters and
reviews the basic findings determined from the statistical analysis: 1) number of sampling
detects, 2) concentration ranges, 3) statistics, 4) risk screening, 5) non-chronic risk, and 6)

correlation.

To better understand the following sections, it isimportant to know how the
concentration data were treated. First, al duplicate and replicate (or collocated) samples were
averaged in order to calculate one concentration for each pollutant for each sample day at each
site. Second, m,p-xylene and o-xylene concentrations were summed together and are henceforth
referred to as Atotal xylenesi or Axylenes (total)@ throughout the remainder of this report, with the
exception of Table 3-1 and Table 3-4, where results are broken down into m,p-xylene and o-

xylene.

3.1.1 Number of Sampling Detects

Tables 3-1 through 3-5 summarize sampling detects for the VOC, carbonyl, SVOC,
SNMOC, and metal concentrations, respectively. Lessthan 53 percent of the pollutants sampled
were abovethe MDL. The percentages listed below represent the percent of samples that were
abovethe MDL:

36.3 percent of VOC,;

83.6 percent of carbonyl compounds,

$
$
$ 66.2 percent of SNMOC;
$ 95.9 percent of metals; and
$

82.6 percent of SVOC.
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Similar to 2004, acetal dehyde, acetone, and formal dehyde had the greatest number of detectable
values reported in samples ($1,600), while five pollutants (1,2-dichloropropane, bromoform, |-

decene, |-tridecene, and propyne) had zero detects (see Tables 3-1 through 3-5).

Understanding the Units of Measure and When They are Used
In order to compare concentrations across multiple sampling methods, all concentrations
have been converted to a common unit of measure, (ug/m°). However, whenever a particular
sampling method is isolated from others, such asin Tables 3-1 through 3-5, the statistical
parameters are presented in the units of measure associated with the particular sampling
method. It isimportant to pay very close attention to the unit of measure associated with each
analysis discussed in this section of the report.

3.1.2 Concentration Range

As ameans of comparing concentrations for al pollutant types, all concentrations were
converted to ug/m*. Approximately 72 percent of the detects had concentration values less than
1 pg/m?, less than 4 percent had concentrations greater than 5 pg/m°. VOC were observed in the
highest number of samples with concentrations greater than 5 pg/m® (1,215); carbonyl
compounds were observed the least (563); and SVOC and metals measured no concentrations
greater than 5 pg/m°. At least one pollutant sampled had a concentration greater than 5 pug/m?*on
93 of 128 total sampling days. Forty-seven of the pollutants monitored never exceeded 1 ug/m?®.
Twenty-two sites had maximum concentration values over 100 pg/m®. BTUT had the greatest
number of detects (5,283), as well as the greatest number of samples with concentrations greater
than 5 ug/m® (353). The minimum and maximum concentration measured for each pollutant is

also presented in Tables 3-1 through 3-5 (in respective pollutant group units).

3.1.3 Statistics

In addition to the number of detects and the concentrations ranges, Tables 3-1 through 3-5
also present a number of central tendency and data distribution statistics (arithmetic mean,
geometric mean, median, mode, first and third quartiles, standard deviation, and coefficient of
variation) for each of the pollutants sampled for during the 2005 UATMP by respective pollutant

group units.
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The Top 3 VOCs by average mass concentration as presented in Table 3-1 are acetonitrile
(34.93 ppbv), acetylene (1.35 ppbv), and methyl ethyl ketone (1.22 ppbv). The Top 3 carbonyl
compounds by mass concentration, as presented in Table 3-2, are formaldehyde (5.18 ppbv),
acetaldehyde (1.33 ppbv), and acetone (0.87 ppbv). The Top 3 SVOC by mass concentration, as
presented in Table 3-3, are naphthalene (161.22 ng/m®), phenanthrene (22.82 ng/m°), and
fluorene (9.90 ng/m3). The Top 3 SNMOC by mass concentration, as presented in Table 3-4, are
propane (17.53 ppbC), n-butane (11.12 ppbC), and ethane (10.68 ppbC). Among the metals, the
Top 3 pollutants for both PM 10 and TSP fractions are manganese (TSP = 24.74 ng/m®, PM o=
9.81 ng/m°), lead (TSP= 8.48 ng/m®, PM 1= 7.48 ng/m°), and chromium (TSP = 3.54 ng/m’,
PM 0= 2.06 ng/m°).

3.1.4 Pollutantsof Interest

Each year, a subset of pollutantsis selected for further analyses (previously called
“prevalent compounds’). In UATMPs prior to 2003, this subset was based on frequency and
magnitude of concentrations. Since the 2003 UATMP, risk-based cal culations were used to
determine these pollutants. For the 2005 UATMP, the pollutants of interest are also based on
risk potential, but the manner of identifying this subset has changed. For the 2005 UATMP, the

following approach was used to determine the pollutants of interest:

1. Theindividual xylene concentrations (o-, m-, and p-) were summed together for
each measurement day. For instances where a pollutant is measured by two
separate methods, such as benzene with VOC and SNMOC methods, the two
concentrations were averaged together. The purpose of thisisto have one
concentration per pollutant per day per site. The exception to thisisthe metals.
One site, NBAL, sampled metals with both PM10 and TSP methods. These were
reviewed separately.

2. Each 24-hour speciated measurement was compared against a screening value, as
compiled by an EPA risk screening guidance document (EPA, 2006b). The
purpose of this guidance is to provide a risk-based methodol ogy for performing an
initial screen of ambient air toxics monitoring data sets. It'simportant to note that
not all UATMP pollutants have screening values. Concentrations that are greater
than the screening value are described as “failing the screen.”

3. The number of failed screens was summed for each applicable pollutant.
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4, A total of 9,162 of 17,020 applicable concentrations (53.8%) failed the screen.
The percent contribution of the number of failed screens was calculated for each
applicable pollutant. The number of each metals failures were summed together.

5. The pollutants contributing to the Top 95% of the total failed screens were
identified as pollutants of interest.

Table 3-6 identifies all of the pollutants that failed screens at least once, and summarizes
the total number of detects, percentage failed, and percentage contributions. The program-wide

pollutants of interest are as follows:

Acetaldehyde
Acrolein

Arsenic

Benzene
1,3-Butadiene
Carbon Tetrachloride
p-Dichlorobenzene
Formaldehyde
Hexachloro-1,3-butadiene
Manganese

Nickel
Tetrachloroethylene
Total Xylenes

As mentioned in Section 2.5.1, there is currently some question about the reliability of the
acetonitrile data. Therefore, acetonitrile results were excluded from the “ pollutants of interest”

designation and analysis. It isaso important to note that chromium was also excluded from this

analysis due to problems with filter contamination.

Readers interested in closer examination of datatrends for the other pollutants measured
by the program should refer to the summary tablesin Appendices C through G, and the raw
monitoring datain Appendices H through L. However, readers should note the limitations posed

by data sets with many nondetect observations.
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3.1.5 Non-Chronic Risk
In addition to the risk screening described above, non-chronic risk was also evaluated

using the ATSDR acute and intermediate minimal risk (MRL) factors and California EPA acute
reference exposure limit (REL) factors (ATSDR, 2005; CARB, 2005). Acuterisk isdefined as
exposures from 1 to 14 days while intermediate risk is defined as exposures from 15 to 364 days.

It is useful to compare daily measurements to the short-term MRL and REL factors, aswell as
compare seasonal averages to the intermediate MRL. The daily average of a particular pollutant
issimply the average concentration of all detects. If there are at least seven detects within each
season, then a seasonal average can be calculated. The seasona average includes 1/2 MDLs
substituted for all non-detects. It should be noted that the substitution of 1/2 MDLs for non-
detects may have a significant impact on pollutants that are rarely detected at or above the
detection limit and/or have arelatively high MDL. A seasona average will not be calculated for
pollutants with less than seven detects in arespective season. The spring season included
concentrations from March, April, and May; summer includes June, July, and August; autumn
includes September, October, and November; and winter includes January, February, and
December. Thisanalysisis still based on site-specific concentrations, but has been summed to

the program-level.

Table 3-7 presents a summary of the program-wide acute risk analysis. Acrolein,
formaldehyde, and benzene were the only pollutants with least one concentration exceeding the
ATSDR and/or CalEPA risk factors. There were 30 exceedances of the ATSDR MRL for
formaldehyde, but only 22 exceedances of the CalEPA REL. The ATSDR MRL is nearly half
the CalEPA REL for formaldehyde (0.49 pg/m® vs. 0.94 ug/m®, respectively). There were 283
exceedances of the ATSDR MRL for acrolein, and 279 exceedances of the CalEPA REL. The
ATSDR MRL and the CalEPA REL for acrolein are more similar (0.11 pg/m? vs. 0.19 pg/m°,
respectively). Interestingly, every detect of acrolein during the 2005 UATMP was greater than
0.11 pg/m®. Two concentrations of benzene, out of over 1300 detects, exceeded the ATSDR
MRL. Benzene does not have a CalEPA acute risk factor. Exceedances of the acute risk factors
will be discussed in further detail in Sections 4 through 22.
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Also presented in Table 3-7 isasummary of the program-wide intermediate risk analysis.
Only two seasonal averages of formaldehyde, both occurring during the summer season,
exceeded the ATSDR intermediate MRL (40 pg/m®). Nine seasonal acrolein averages exceeded
the ATSDR intermediate MRL (0.09 ug/m®). It isimportant to note that acrolein, as discussed in
Section 3.0, was not sampled for until July, therefore, spring concentrations are not available.
Additionally, based on the above definition of a seasonal average, winter and summer averages
could not be calculated. A more complete picture of intermediate acrolein risk may be available
in future UATMPs. Benzene does not have an intermediate risk factor, therefore, intermediate
risk cannot be evaluated. Exceedances of the intermediate risk factors will aso be discussed in
further detail in Sections 4 through 22.

3.1.6 Pearson Correlations
This report uses Pearson correlation coefficients to measure the degree of correlation
between two variables. By definition, Pearson correlation coefficients aways lie between -1 and

+1. Three qualification statements may be made:

A correlation coefficient of -1 indicates a perfectly Anegativej relationship,
indicating that increases in the magnitude of one variable are associated with
proportionate decreases in the magnitude of the other variable, and vice versa;

A correlation coefficient of +1 indicates a perfectly Apositivel relationship,
indicating that the magnitudes of two variables both increase and both decrease
proportionately.

Datathat are completely uncorrelated have Pearson correlation coefficients of 0.

Therefore, the sign (positive or negative) and magnitude of the Pearson correlation coefficient
indicate the direction and strength, respectively, of data correlations. Generally, correlations
greater than 0.75 or less than -0.75 are classified as very strong; correlation between 0.50 and
0.75 and -0.50 and -0.75 are classified as strong; and correlations between 0.25 and 0.50 and
-0.25 and -0.50 are classified as moderately strong. Correlations between -0.25 and 0.25 are
classified as weak.
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When calculating correlations among the UATMP data, several measures were taken to

identify spurious correlations and to avoid introducing bias to the correlations:

$ Data correlations were calculated only for the program-wide pollutants of interest
listed in this report.

$ Correlations were calculated from the processed UATMP monitoring database in
which each pollutant has just one numerical concentration for each successful
sampling date. Non-detects (and their substituted value) were not included in this
analysis.

Ambient air concentration tendencies often correlate favorably with ambient
meteorological observations. The following three sections summarize how each of the pollutants
of interest’ s concentrations correlated with eight meteorological parameters: maximum daily
temperature; average daily temperature; average daily dew point temperature; average daily wet
bulb temperature; average daily relative humidity; average daily sealevel pressure; and average

wind information.

3.1.6.1 Maximum and Average Temper ature

Temperature is often afactor in high ambient air concentrations for some pollutants, such
asozone. Temperature helps speed up the kinetics as pollutants react with each other.
According to Table 3-8, the program-wide pollutants of interest had mostly weak correlations
with maximum temperature and average temperature. Acrolein exhibited the strongest positive
correlation with maximum temperature (0.42) and average temperature (0.41), while nickel
(PM10) exhibited the strongest negative correlation with maximum and average temperature
(-0.32 and -0.31, respectively). It should be noted that, although the correlations shown in
Table 3-8 are low, they are mostly positive, which indicates that an increase in temperature is

associated with a proportionate increase in concentration.

The poor correlation across the majority of the sitesis not surprising due to the complex
and diverse local meteorology associated with the monitoring sites. For thisreport, 47 sites are
spread across 19 states. Asdiscussed in Sections 4 through 22, the temperature parameters

correlate much better at certain individual sites.
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3.1.6.2Moisture

Three moisture parameters were used in this study for correlation with the pollutants of
interest. The dew point temperature is the temperature to which moist air must be cooled to
reach saturation with respect to water. The wet-bulb temperature is the temperature to which
moist air must be cooled by evaporating water into it at constant pressure until saturation is
reached. The relative humidity isthe ratio of the mixing ratio to its saturation value at the same
temperature and pressure (Rogers and Y au, 1989). All three of these parameters provide an
indication of how much moisture is presently in the air. Higher dew point and wet bulb
temperatures indicate increasing amounts of moisture in the air, while relative humidity is
expressed as a percentage with 100 percent indicating saturation. It should be noted that a high
dew point and wet bulb temperature do not necessarily equate to arelative humidity near 100%,

nor does arelative humidity near 100 percent equate to a high dew point or wet bulb temperature.

Asillustrated in Table 3-8, the three moisture parameters had mostly weak correlations
with the pollutants of interest. Again, acrolein and nickel (PM1o) had the strongest correlations
with dew point and wet bulb temperatures. The strongest correlation with relative humidity was
calculated for 1,3-butadiene and nickel (TSP), both -0.13. The sites participating in the 2005
program year were located in different climatic zones ranging from a desert climate (west Texas)
to avery moist climate (Florida and Puerto Rico). Asdiscussed in Sections 4 through 22, the

moisture parameters correlate much better at certain individua sites.

3.1.6.3Wind and Pressure Information

Surface wind observations include two primary components: wind speed and wind
direction. Wind speed, by itself, isascalar value and is usually measured in nautical miles or
knots (1 knot = 0.5 meters per second = 1.15 miles per hour). Wind direction describes where
the wind is coming from, and is measured in degrees where OE is from the north, 90E is from the
east, 180E is from the south, and 270E is from the west. Together, the wind speed and wind

direction are described as a vector, and the hourly values can now be averaged.
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The u-component of the wind is the vector value traveling along the x-axisin a Cartesian

grid coordinate system. The u-component is calculated as follows:

u-component = -1* (wind speed) * sin(wind direction, degrees)

Similarly, the v-component of the wind is the vector value traveling along the y-axisin a

Cartesian grid coordinate system. The v-component is calculated as follows:

v-component = -1* (wind speed) * cos(wind direction, degrees)

Using the u- and v-components of the wind allows averaging and correlation analyses with the

measured concentrations.

Asshown in Table 3-8, the u- and v-components of the wind have very weak correlations
with the pollutants of interest across all sites, which is consistent with the temperature and
moisture parameter observations. Geographical features such as mountains or valleys influence
wind speed and wind direction. The sites used for sampling in the 2005 program year are |ocated
in different geographic zones ranging from a mountainous region (Colorado) to a plains region
(South Dakota). Additionally, sites located downwind may correl ate better with the measured
concentrations than sites upwind. Acrolein concentrations had the strongest correlation with the
u-component of the wind (-0.23), as well as the strongest correlation with the v-component of the
wind speed (0.19). Asdiscussed in Sections 4.0 through 22.0, the u- and v-components correlate

much better at certain individual sites.

Wind is created through changes in pressure. The magnitude of the pressure difference
(or pressure gradient) over an areais directly proportional to the magnitude of the wind speed.
The direction of the wind flow is governed by the direction of the pressure gradient. Sealevel
pressure isthe local station pressure corrected for elevation, in effect bringing all geographic

locations down to sea-level, thus making different topographica areas comparable. Overall, sea
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level pressure correlated weakly with ambient concentrations. The strongest correlations
occurred with acrolein (-0.40) and formaldehyde (-0.33).

3.2  Additional Analyses of the 2005 UATMP

This section provides a summary of additional analyses performed on the 2005 UATMP
dataset and discusses their results. Additiona program-wide analyses include an examination
into the impact of motor vehicles and areview of how concentrations vary among the sites

themselves and from season to season.

3.21 Thelmpact of Mobile Source Emissionson Spatial Variations

M obile source emissions from motor vehicles contribute significantly to air pollution in
urban environments. Pollutants found in motor vehicle exhaust generally result from incomplete
combustion of vehicle fuels. Although modern vehicles and, more recently, vehicle fuels have
been engineered to minimize air emissions, all motor vehicles with internal combustion engines
emit awide range of chemical pollutants. The magnitude of these emissions in urban areas
primarily depends on the volume of traffic, while the chemical profile of these emissions depends
more on vehicle design and fuel content. This report uses four parameters to eval uate the impact

of motor vehicle emissions on ambient air quality:

Estimated motor vehicle ownership data;
BTEX concentration profiles,

Estimated daily traffic estimates; and

»Hn B B B

Mobile source tracer anaysis.

3.2.1.1 Motor Vehicle Ownership Data

As an indicator of motor vehicle emissions near the UATMP monitoring sites, Table 3-9
presents estimates of the number of vehicles owned by residents in the county in which the
monitoring siteislocated. Where possible, actual county-level vehicle registration was obtained
from the state or local agency. If datawere not available, vehicle registration data are available

at the state-level (EIA, 2005). Then the county proportion of the state popul ation was applied to
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the state registration count. For each UATMP county, a vehicle registration to population ratio
was developed. Each ratio was then applied to the 10-mile populations surrounding the monitors

(from Table 2-3). These estimated values are discussed in the individual state sections.

For purposes of comparison, both 10-mile motor vehicle ownership data and the
arithmetic mean of hydrocarbons are presented in Table 3-9 and Figure 3-1. The datain thetable
and figure indicate a very slight positive linear correlation between motor vehicle ownership and
ambient air concentrations of hydrocarbons. A Pearson correlation calculation from this data
yields aweak positive correlation (0.14), where less than 0.25 is considered weak. However,
readers should keep in mind other factors that might impact the reliability of motor vehicle

ownership data as an indicator of ambient air monitoring data results:

$ Estimates of higher car ownership surrounding a monitoring site do not
necessarily imply increased motor vehicle use in the immediate vicinity of a
monitoring site. Conversely, sparsely populated regions often contain heavily
traveled roadways.

$ Emissions sources in the area other than motor vehicles may significantly affect
levels of hydrocarbons in the ambient air.

3.2.1.2 Estimated Traffic Data

When a siteis being characterized, a parameter often recorded is the number of vehicles
that pass the monitoring site on adaily basis. Traffic data were obtained from the site
information provided on EPA:s Air Quality Subsystem (AQS) database, or by contacting state
and local agencies. Table 3-9 contains the estimated daily traffic values, as well as county-level

on-road and non-road HAP (hazardous air pollutant) emissions.

The highest traffic volume occurred at the SPIL and ELNJ sites, with over 214,900 and
170,000 vehicles passing by these monitoring sites, respectively. SPIL islocated near Interstate
294 near the Chicago-O:=Hare International Airport, and ELNJis located near Exit 13 on
Interstate 95. The average hydrocarbon (total) value at ELNJ was 8.05 ppbv, which is ranked 6™
among sites that measured hydrocarbons. ETAL, PCOK, NBAL, SIAL, and WETX each had
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average hydrocarbon concentrations greater than ELNJ, yet their traffic counts are ranked 14",
30" 419, 39", and 32™ highest, respectively. At SPIL, the average hydrocarbon (total) value was
only 4.09 ppbv, which ranked 24™ Specific characterizations for these sites appear in the
separate state sections.

Estimated on-road county emissions were highest in Wayne County, M1, which isthe
location of three UATMP sites (APMI, DEMI, and YFMI). The hydrocarbon averages for the
sitesin Wayne County, M| were fairly different from one another (6.13 ppbv at APMI; 4.90 ppbv
at DEMI; and 7.25 ppbv a YFMI), where YFMI, with the highest average hydrocarbon
concentration of the Wayne County sites, ranked 9" highest among all UATMP sites for 2005.
Estimated non-road county emissions were highest in Cook County, IL. Non-road emission
sources include, but are not limited to, activities from airplanes, construction vehicles, and lawn
and garden equipment. Asshown in Figure 3-2, there does not appear to be a direct correlation
between traffic counts and average hydrocarbon concentrations. The calculated Pearson
correlation was only -0.06, indicating avery weak relationship. Please refer to Table 3-9 and
Figure 3-2 for amore detailed look at mobile source emissions and average hydrocarbon

concentrations.

3.2.1.3 Mobile Source Tracer Analysis

Research has shown that acetylene can be used as a signature compound for automotive
emissions (Warneck, 1988; NRC, 1991), asthis VOC is not typically emitted from biogenic or
stationary sources. Assummarized in Table 3-9, many UATMP sites are located in high traffic
areas (e.g., ELNJand SPIL). Average acetylene concentrations at each site are also summarized
in Table 3-9. As presented in Figure 3-3, there does not appear to be a direct correlation with
daily traffic and acetylene concentrations. The calculated Pearson correlation was less than 0.01,
indicating a very weak relationship. This observation might suggest that the site traffic counts

may need to be updated, as many were recorded ten or more year ago.

Nearly all emissions of ethylene are due to automotive sources, with the exception of
activities related to natural gas production and transmission. Ethyleneis not detected asaVVOC
by the TO-15 sampling method, but is detected using the SNMOC method. For sites that chose
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the SNMOC option, ethylene to acetylene concentration ratios were computed and compared to a
ratio developed in numerous tunnel studies, and are presented in Table 3-10. An ethyleneto
acetyleneratio of 1.7 to 1 isindicative of mobile sources (TNRCC, 2002). Of the sites that
sampled SNMOC, NBIL:s ethylene to acetylene ratio was the closest to the expected 1.7 to 1
ratio (1.77 to 1). These results are discussed further in the individua state sections.

3.2.1.4 BTEX Concentration Profiles

The magnitude of emissions from motor vehicles generally depends on the volume of
traffic in urban areas, but the composition of these emissions depends more on vehicle design.
Because the distribution of vehicle designs (i.e., the relative number of motor vehicles of
different styles) is probably quite similar from one urban area to the next, the composition of air
pollution resulting from motor vehicle emissionsis not expected to exhibit significant spatia
variations. In support of this hypothesis, previous air monitoring studies have observed relatively
constant composition of ambient air samples collected along heavily traveled urban roadways
(Conner et a., 1995). Roadside studies have found particularly consistent proportions of four
hydrocarbons (benzene, toluene, ethylbenzene, and the xylene isomers - the ABTEX({ compounds)

both in motor vehicle exhaust and in ambient air near roadways.

To examine the impact of motor vehicle emissions on air quality at the 2005 UATMP
monitoring sites, Table 3-11 and Figure 3-4 compare concentration ratios for the BTEX
compounds measured during the 2005 UATMP to the ratios reported in aroadside study (Conner
et a., 1995). Thiscomparison provides a qualitative depiction of how greatly motor vehicle
emissions affect air quality at the UATMP monitoring sites: the more similar the concentration
ratios at a particular monitoring site are to those of the roadside study, the more likely that motor

vehicle emissions impact ambient levels of hydrocarbons at that |ocation.

As presented in Figure 3-4, the concentration ratios for BTEX compounds measured at
most UATMP monitoring sites bear some resemblance to the ratios reported in the roadside
study. The BTEX ratios at the BAPR monitoring site appear to be the most similar to the
roadside study profile. For al monitoring sites, the toluene-ethylbenzene ratio is the largest of
the four ratios, with the exceptions of ITCMI, SIAL, and YFMI. The benzene-ethylbenzene ratio

3-14



isthe smallest of the four ratios at 16 sites, while the xylenes-ethylbenzene ratio is the smallest at
18 sites. These observations suggest, though certainly do not prove, that emissions from motor

vehicles significantly affect levels of hydrocarbonsin urban ambient air.

3.2.2 Variability Analysis

Two types of variability are analyzed for this report. The first type examines the
coefficient of variation analysis for each of the pollutants of interest across the UATMP sites.
Seasonal variability is the second type of variability analyzed in thisreport. The UATMP

concentration data were divided into the four seasons, as described in Section 3.1.5.

3.2.2.1 Coefficient of Variation

Figures 3-5 to 3-20 are graphical displays of site standard deviation versus average
concentration. Thisanalysisis best suited for comparing variability across data distributions for
different sites and pollutants. Most of the pollutants of interest are either in a cluster (such as
formaldehyde and tetrachloroethylene), exhibit a positive linear correlation (such as 1,3-
butadiene and total xylenes), or are spread randomly (such as carbon tetrachloride). The
coefficient of variation provides arelative measure of variability by expressing variations to the

magnitude of the arithmetic mean.

3.2.2.2 Seasonal Variability Analysis

Figures 3-21 to 3-36 provide a graphical display of the average concentrations by season
for the pollutants of interest. Recall how seasona averages are calculated based on criteria
specified in Section 3.1.5.

Many of the pollutants of interest, such as 1,3-butadiene, hexachloro-1,3-butadiene, p-
dichlorobenzene, and tetrachl oroethylene, were detected frequently in some seasons but not often
in others. Asaresult of the seasonal average criteria, there are gapsin the figures for these
pollutants for certain seasons. For example, Figure 3-12 shows that very few spring and winter
averages are available, indicating that 1,3-butadiene is infrequently measured above the detection

level in these seasons.
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Other pollutants of interest, such as formaldehyde, benzene, and acetaldehyde, were
detected year round. Comparing the seasonal averages for the sites with four valid seasonal
averages often reveals atrend for these pollutants. For example, formal dehyde averages tended
to be higher in the summer, as shown in Figure 3-28, while benzene averages tended to be higher
in the winter, as shown in Figure 3-26. Other pollutants, such as acetaldehyde, do not exhibit as

strong atrend.

Of the sites that sampled metals, most are located in Alabama and Texas. Unfortunately,
these sites did not begin sampling until the summer, so only one or two seasonal averages are
available. On aprogram-level, the sameistrue of acrolein as sampling began in the summer.
Therefore, seasonal trends are only available for asmall sample of sites, which makes a seasond

pattern difficult to discern at thistime.

3.3  Additional Site-Specific Analyses

In addition to the analyses described in the preceding sections, the state-specific sections
(4.0 through 22.0) contain additional analyses that do not lend themselves to review at a broader
(program-wide) level. This section provides an overview of these analyses but does not discuss

their results.

3.3.1 Emission Tracer Analysis

In this analysis, pollution roses for each of the pollutants of interest that exceeded the
acute risk factors were created to help identify the geographical area where the emission sources
of these pollutants may have originated. A pollution roseis aplot of the ambient concentration
versus the unit vector of the wind direction; high concentrations are shown in relation to the

direction of potential emissions sources.
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3.3.2 Back Trajectory Analysis

A back trajectory analysistraces the origin of an air parcel in relation to the location
where it is currently being measured. The method of constructing a back trajectory uses the
Lagrangian frame of reference. In simplest terms, an air parcel can be traced back one hour to a
new point of reference based on the current measured wind speed and direction. At this new
point of reference that is now one hour prior to the current observation, the wind speed and
direction are used again to determine where the air was one hour before. Each time segment is
referred to as aAtime step.; Typical back trgectories go 24 to 48 hours prior using surface and
upper air meteorological observations. Back trajectory calculations are also governed by other

meteorological parameters, such as pressure and temperature.

Gridded meteorological data and the model used for back trajectory analyses were
prepared and devel oped by the National Oceanic and Atmospheric Administration (NOAA). The
model used isthe Hybrid Single-Particle Lagrangian Integrated Tragjectory (HY SPLIT). More
information on the model can be found at http://www.arl.noaa.gov/ready/hysplit4.html. The

meteorol ogical data represented the 2005 sampling year. Back trajectories were computed

24 hours prior to the sampling day (to match the 24-hour sample), and composite back trajectory
maps were constructed for sampling days using GIS software. The value of the composite back
trajectory mapsis the determination of an airshed domain for air originating 24 hours prior to a
sampling day. Agencies can use the airshed domain to evaluate regions where long-range

transport may affect their monitoring site.

3.3.3 Wind Rose Analysis

In this analysis, wind roses were constructed for each site to help identify the predominant
direction from which the wind blows. A wind rose shows the frequency of wind directions about
a 16-point compass, and uses color or shading to represent wind speeds. Wind roses are
constructed by uploading hourly wind data from the nearest weather station into awind rose
software program, WRPLOT (Lakes, 2006). A wind rose is often used in determining where to
put an ambient monitoring site when trying to capture emissions from an upwind source. A wind

rose may also be useful in determining whether high concentrations correlate with a specific
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wind direction. While the composite back trgjectory maps show where a parcel of air originated
from on a number of days, the wind rose shows the frequency at which wind speed and direction
are measured near the monitoring site. In other words, the back trajectory map focuses on long

range transport, while the wind rose captures day to day fluctuations. Both are used to “capture”

meteorol ogical influences at the monitoring sites.

3.34 SiteTrendsAnalysis

Table 2-1 presented past UATMP participation for sites participating in this year:s
program. For sites that participated prior to 2004 and are still participants through the 2005
program year, a trends analysis was conducted. The trends analyzed are daily averages (refer to
the definitionsin Section 3.1.5) at each site for three pollutants: 1,3-butadiene, benzene, and
formaldehyde. These daily averages are presented in the form of bar graphs. New to the site
trends graphs this year is the confidence interval, represented by error bars extending from the
top of each bar graph. The purpose of the confidence interval isto show the statistical
significance of the relative increases or decreases shown over the years of participation.
Although the average concentration for a particular year may appear to be much lower (or higher)
than another year, if the confidence intervals overlap, the difference is not statistically significant.
A large confidence interval correlates to alow confidence in a specific statistical parameter, in
this case the daily average, and may indicate the presence of afew outliers driving the daily

average in one direction or another.

At siteswhere all three pollutants were sampled, formaldehyde consistently measured the
highest daily average concentration at all sites of the siteswith at least 3 consecutive years of
sampling, while 1,3-butadiene, with few exceptions, consistently measured the lowest. The site
with the most years of participation is CANJ, having sampled consistently since 1994. Itis
important to note that not all sites sample the same pollutant types, therefore al three pollutants

may not be represented for all years of participation.
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3.3.5 1999 NATA Data Risk Assessment

In February 2006, the US EPA released the results of its national-scale air toxics
assessment, NATA, for base year 1999 (EPA, 2006¢). NATA uses the National Emissions
Inventory (NEI) for hazardous air pollutants (HAPS) as its starting point, but also incorporates
ambient monitoring data, geographic information, and chemical/physical transformation
information to model ambient concentrations at the census tract level. These concentrations are
then applied to cancer unit risk estimates (URE) and noncancer reference concentration (RfC)
factorsto yield census tract-level cancer and noncancer risk. The national-scale air toxics
assessment (NATA) isauseful resource in helping federal and state/local/tribal agencies identify

potential areas of air quality concern.

Several of the program-wide pollutants of interest are HAPs that have been identified as
NATA risk driver pollutants (US EPA, 2006c): acrolein (national noncancer); arsenic (regional
cancer and noncancer); benzene (national cancer); 1,3-butadiene (regiona cancer and
noncancer); carbon tetrachloride (regional cancer); formaldehyde (regional noncancer);
manganese (regional noncancer); nickel (regional noncancer); and tetrachloroethylene (regional

cancey).

Datafrom EPA’s 1999 NATA were retrieved and are presented in thisanalysis. First, in
sections 4.0 through 22.0, each site' s respective census tract is identified and the percent of the
home county population that resides in said census tract is calculated. Then the cancer and
noncancer risk associated with the pollutants that “failed” screens (refer to Section 3.1.4) at each
siteis presented and discussed. Finally, an annual average, if available, is presented for
comparison to the 1999 NATA modeled concentrations. NATA-modeled concentrations are
assumed to be the average concentration that a person breathed for an entire year. An annual
average is the average concentration of all detects and 1/2 MDL substituted values for non-
detects. Annua averages will only be calculated for monitoring sites where sampling began no
later than February and ended no earlier than November. Although EPA does not recommend
comparing concentrations from different base years, it is useful to seeif the concentration profile

issimilar.
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Figure 3-1. Comparison of Average Hydrocarbon Concentration vs. 10-MileVehicle Registration
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Figure 3-2. Comparison of Average Hydrocarbon Concentration vs. Daily Traffic Counts
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Figure 3-3. Comparison of Average Acetylene Concentration vs. Daily Traffic Counts
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Figure 3-4. Comparison of Concentration Ratiosfor BTEX Compoundsvs. Roadside Study
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Figure 3-4. Comparison of Concentration Ratiosfor BTEX Compoundsvs. Roadside Study (Continued)
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Figure 3-4. Comparison of Concentration Ratiosfor BTEX Compoundsvs. Roadside Study (Continued)
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Figure 3-4. Comparison of Concentration Ratiosfor BTEX Compoundsvs. Roadside Study (Continued)
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Standard Deviation

Figure 3-5. Coefficient of Variation Analysisof 1, 3-Butadiene Across 35 Sites
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Figure 3-6. Coefficient of Variation Analysis of Acetaldehyde Across 41 Sites
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Figure 3-7. Coefficient of Variation Analysisof Acetonitrile Across 35 Sites
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Figure 3-8. Coefficient of Variation Analysisof Benzene Across 36 Sites
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Figure 3-9. Coefficient of Variation Analysisof Carbon Tetrachloride Across 36 Sites
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Figure 3-10. Coefficient of Variation Analysis of Formaldehyde Across 41 Sites
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Figure 3-11. Coefficient of Variation Analysis of Hexachloro-1,3-Butadiene Across 31 Sites
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Figure 3-12. Coefficient of Variation Analysis of p-Dichlorobenzene Across 35 Sites
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Figure 3-13. Coefficient of Variation Analysis of Tetrachloroethylene Across 35 Sites
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Figure 3-14. Coefficient of Variation Analysis of Xylene Across 36 Sites
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Figure 3-15. Coefficient of Variation Analysis of Arsenic-PM 9 Across 8 Sites
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Figure 3-16. Coefficient of Variation Analysis of Manganese-PM 1o Across 8 Sites
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Figure 3-17. Coefficient of Variation Analysis of Nickel-PM 9 Across 8 Sites
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Figure 3-18. Coefficient of Variation Analysis of Arsenic-TSP Across 8 Sites
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Figure 3-19. Coefficient of Variation Analysis of Manganese-T SP Across 8 Sites
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Figure 3-20. Coefficient of Variation Analysis of Nickel-TSP Across 8 Sites
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Average Seasonal Concentration (ug/m?)

Figure 3-21a. Comparison of Average Seasonal 1,3-Butadiene Concentration by Season
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Figure 3-21b. Comparison of Average Seasonal 1,3-Butadiene Concentration by Season (Continued)
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Figure 3-22a. Comparison of Average Seasonal Acetaldehyde Concentration by Season
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Figure 3-22b. Comparison of Average Seasonal Acetaldehyde Concentration by Season (Continued)
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Figure 3-23. Comparison of Average Seasonal Acrolein Concentration by Season
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Figure 3-24. Average Seasonal Arsenic PM 1 Concentration Comparison by Season
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Average Seasonal Concentration (ug/m?)

Figure 3-25. Comparison of Average Seasonal Arsenic TSP Concentration by Season
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Average Seasonal Concentration (ug/m?)

4.5

Figure 3-26a. Comparison of Average Seasonal Benzene Concentration by Season
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Average Seasonal Concentration (ug/m°)

Figure 3-26b. Comparison of Average Seasonal Benzene Concentration by Season (Continued)

NBNJ
PCOK
PITX
POOK
PVAL
RRTX
S4AMO
SFSD
SJPR
SPIL
TRTX
TUMS
WETX
YDSP

Monitoring Site

YEMI

B SPRING OSUMMER OAUTUMN OWINTER




és€

Average Seasonal Concentration (ug/m?)

Figure 3-27a. Comparison of Average Seasonal Carbon Tetrachloride Concentration by Season
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Average Seasonal Concentration (ug/m®)

Figure 3-27b. Comparison of Average Seasonal Carbon Tetrachloride Concentration by Season (Continued)

0.9 A

0.8

0.7

0.6

0.5 A

0.4

0.3 A

0.2

0.1 -

= ) ¥ < X - X (@) a o = X (%)) < o s
0 % @) = (@) <>i E = 0 a o E s H 8 =
z z 2 o 2 o i 3 7 % @ = = s > >
Monitoring Site
B SPRING OSUMMER OAUTUMN OWINTER




Average Seasonal Concentration (ug/m?)

35

Figure 3-28a. Comparison of Average Seasonal Formaldehyde Concentration by Season
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Average Seasonal Concentration (ug/m?)

Figure 3-28b. Comparison of Average Seasonal For maldehyde Concentration by Season (Continued)
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Average Seasonal Concentration (ug/m?)
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Figure 3-29. Comparison of Average Seasonal Hexachloro-1,3 Butadiene Concentration by Season
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Average Seasonal Concentration (ug/m®)

0.05

Figure 3-30. Comparison of Average Seasonal M anganese PM ;o Concentration by Season
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Average Seasonal Concentration (ug/m?)

Figure 3-31. Comparison of Average Seasonal Manganese TSP Concentration by Season
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Average Seasonal Concentration (ug/m®)

Figure 3-32. Comparison of Average Seasonal Nickel PM ;o Concentration by Season
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Average Seasonal Concentration (ug/m?)

0.01

Figure 3-33. Comparison of Average Seasonal Nickel TSP Concentration by Season
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Figure 3-34a. Comparison of Average Seasonal p-Dichlorobenzene Concentration by Season
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Average Seasonal Concentration (ug/m®)

Figure 3-34b. Comparison of Average Seasonal p-Dichlor obenzene Concentration by Season (Continued)
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Average Seasonal Concentration (ug/m?)

Figure 3-35a. Comparison of Average Seasonal Tetrachloroethylene Concentration by Season
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Average Seasonal Concentration (ug/m®)

Figure 3-35b. Comparison of Average Seasonal Tetrachloroethylene Concentration by Season (Continued)
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Average Seasonal Concentration (ug/m?)

18

Figure 3-36a. Comparison of Average Seasonal Xylenes Concentration by Season
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Figure 3-36b. Comparison of Average Seasonal Xylenes Concentration by Season
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Table 3-1. Target Pollutant Detection Statistical Summaries of the VOC Concentrations

Arithmetric Geometric First Third |Standard
Minimum|M aximum M ean Mode | Median M ean Quartile | Quartile |Deviation| Coefficient
Pollutant # Detects (ppbv) | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) |of Variation

1,1,1-Trichloroethane 858 0.01 0.4 0.04 0.03 0.03 0.03 0.02 0.03 0.03 0.86
1,1,2,2-Tetrachloroethane 24 0.01 0.06 0.02 0.01 0.01 0.02 0.01 0.02 0.01 0.65
1,1,2-Trichloroethane 2 0.02 0.06 0.04 NA 0.04 0.03 0.03 0.05 0.02 05
1,1-Dichloroethane 14 0.01 0.07 0.03 0.02 0.02 0.02 0.02 0.03 0.01 0.55
1,1-Dichloroethene 7 0.02 0.21 0.08 NA 0.14 0.06 0.14 0.14 0.06 0.72
1,2,4-Trichlorobenzene 124 0.01 0.25 0.03 0.02 0.02 0.02 0.02 0.03 0.03 111
1,2,4-Trimethylbenzene 1003 0.01 2.99 0.16 0.09 0.12 0.11 0.07 0.2 0.19 1.15
1,2-Dibromoethane 3 0.04 0.06 0.05 NA 0.04 0.04 0.04 0.05 0.01 0.24
1,2-Dichloroethane 32 0.02 0.08 0.04 0.05 0.04 0.04 0.03 0.05 0.02 0.39
1,2-Dichloropropane 0 NA

1,3,5-Trimethylbenzene 938 0.01 1.12 0.06 0.02 0.04 0.04 0.02 0.07 0.07 1.16
1,3-Butadiene 789 0.01 0.58 0.08 0.02 0.06 0.05 0.03 0.10 0.07 0.92
Acetonitrile 345 0.08 2670 34.93 9.16 4.53 5.61 1.33 20.8 156.65 4.48
Acetylene 1297 0.03 40.2 135 0.67 1.00 0.99 0.63 1.56 1.81 134
Acrolein 283 0.05 8.93 1.15 0.47 0.66 0.71 0.37 1.17 141 1.22
Acrylonitrile 17 0.03 0.53 0.19 0.25 0.17 0.15 0.07 0.25 0.14 0.71
Benzene 1291 0.05 15 0.53 0.26 0.35 0.38 0.24 0.52 0.84 1.59
Bromochl oromethane 1 0.11 0.11 0.11 NA 0.11 0.11 0.11 0.11 NA NA
Bromodichl oromethane 23 0.01 0.06 0.04 0.03 0.03 0.03 0.03 0.05 0.01 0.38
Bromoform 0 NA

Bromomethane 649 0.01 2.73 0.03 0.01 0.01 0.02 0.01 0.02 0.16 4.64
Carbon Tetrachloride 1222 0.01 0.34 0.10 0.10 0.10 0.10 0.09 0.11 0.03 0.25
Chlorobenzene 70 0.01 0.16 0.04 0.01 0.02 0.03 0.01 0.05 0.03 0.88
Chloroethane 563 0.01 0.45 0.03 0.01 0.02 0.02 0.01 0.03 0.05 1.37
Chloroform 542 0.01 1.44 0.05 0.02 0.03 0.04 0.02 0.06 0.08 1.52
Chloromethane 1295 0.04 2.00 0.69 0.6 0.66 0.67 0.58 0.76 0.19 0.27
Chloromethylbenzene 9 0.01 0.09 0.04 0.01 0.04 0.03 0.02 0.07 0.03 0.66
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Table 3-1. Target Pollutant Detection Statistical Summaries of the VOC Concentrations (Continued)

Arithmetric Geometric First Third |Standard
Minimum|M aximum M ean Mode | Median M ean Quartile | Quartile |Deviation| Coefficient
Pollutant # Detects (ppbv) | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) |of Variation

Chloroprene 3 0.01 0.10 0.07 NA 0.09 0.04 0.05 0.10 0.04 0.60
cis-1,2-Dichloroethylene 6 0.05 0.13 0.09 NA 0.09 0.08 0.07 0.10 0.02 0.29
cis-1,3-Dichloropropene 1 NA

Dibromochloromethane 18 0.01 0.06 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.73
Dichlorodifluoromethane 1296 0.03 1.61 0.64 0.61 0.62 0.63 0.58 0.68 0.11 0.17
Dichloromethane 1055 0.02 9.73 0.23 0.08 0.10 0.12 0.07 0.17 0.61 2.63
Dichlorotetrafluoroethane 792 0.01 0.11 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.33
Ethyl Acrylate 1 NA

Ethyl tert-Butyl Ether 6 0.01 0.06 0.03 0.01 0.02 0.02 0.01 0.03 0.02 0.67
Ethylbenzene 1223 0.01 3.49 0.18 0.05 0.11 0.12 0.07 0.21 0.25 1.38
Hexachloro-1,3-Butadiene 225 0.01 0.05 0.02 0.02 0.02 0.02 0.01 0.02 0.01 0.39
m,p-Xylene 1260 0.01 11.0 0.42 0.11 0.26 NA 0.14 0.48 0.59 142
m-Dichlorobenzene 41 0.01 0.18 0.03 0.01 0.02 0.02 0.01 0.02 0.03 1.19
Methyl Ethyl Ketone 497 0.05 12.60 1.22 0.25 0.59 0.65 0.32 1.18 1.77 145
Methyl Isobutyl Ketone 272 0.01 2.97 0.20 0.06 0.08 0.10 0.05 0.20 0.31 1.56
Methyl Methacrylate 35 0.01 3.43 0.47 0.01 0.16 0.16 0.08 0.39 0.81 1.72
Methy! tert-Butyl Ether 163 0.01 7.29 0.55 0.11 0.32 0.3 0.15 0.69 0.74 1.35
n-Octane 725 0.01 4.76 0.12 0.04 0.06 0.07 0.04 0.11 0.33 2.69
0-Dichlorobenzene 52 0.01 0.14 0.04 0.01 0.02 0.02 0.01 0.06 0.04 1.00
0-Xylene 1201 0.01 3.87 0.19 0.05 0.12 NA 0.07 0.21 0.23 1.26
p-Dichlorobenzene 596 0.01 3.64 0.06 0.01 0.03 0.03 0.01 0.07 0.16 2.72
Propylene 1293 0.01 27.48 0.86 0.24 0.54 0.56 0.32 0.87 1.39 1.62
Styrene 961 0.01 3.15 0.10 0.04 0.05 0.06 0.03 0.09 0.19 1.92
tert-Amyl Methyl Ether 12 0.01 0.38 0.07 0.06 0.05 0.04 0.02 0.06 0.10 134
Tetrachloroethylene 711 0.01 14.8 0.19 0.02 0.04 0.05 0.02 0.07 0.97 5.04
Toluene 1294 0.03 22.8 1.05 0.26 0.68 0.68 0.35 1.25 1.40 134
trans-1,2-Dichloroethylene 3 0.02 0.04 0.03 NA 0.03 0.03 0.03 0.04 0.01 0.27
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Table 3-1. Target Pollutant Detection Statistical Summaries of the VOC Concentrations (Continued)

Arithmetric Geometric First Third |Standard

Minimum|M aximum M ean Mode | Median M ean Quartile | Quartile |Deviation| Coefficient

Pollutant # Detects (ppbv) | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) |of Variation
trans-1,3-Dichloropropene 2 0.04 0.06 0.05 NA 0.05 0.05 0.05 0.06 0.01 0.20
Trichloroethylene 389 0.01 1.28 0.06 0.01 0.03 0.03 0.02 0.05 0.12 1.95
Trichlorofluoromethane 1294 0.06 2.49 0.30 0.29 0.29 0.30 0.27 0.33 0.09 0.30
Trichlorotrifluoroethane 1294 0.04 0.88 0.12 0.09 0.10 0.11 0.09 0.14 0.06 0.46
Vinyl Chloride 105 0.01 0.13 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.99
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Table 3-2. Target Pollutant Detection Statistical Summaries of the Carbonyl Compound Concentrations

Arithmetric Geometric First Third | Standard
# Minimum | Maximum Mean Mode | Median M ean Quartile | Quartile | Deviation |Coefficient of
Pollutant Detects | (ppbv) (ppbv) (ppbv) (ppbv) | (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) Variation
Acetaldehyde 1606 0.02 18.00 1.33 1.10 1.01 1.02 0.65 1.60 1.24 0.93
Acetone 1606 0.01 5.53 0.87 1.21 0.68 0.61 0.33 1.19 0.70 0.81
Benzaldehyde 1546 0.002 1.13 0.04 0.01 0.03 0.03 0.02 0.05 0.07 1.56
Butyraldehyde/l sobutyraldehyde| 1590 0.01 211 0.10 0.05 0.07 0.07 0.05 0.12 0.10 1.05
Crotonaldehyde 1557 0.004 1.88 0.11 0.04 0.05 0.06 0.03 0.12 0.16 1.49
2,5-Dimethylbenzal dehyde 83 0.002 0.47 0.03 0.01 0.01 0.02 0.01 0.02 0.06 2.08
Formaldehyde 1600 0.01 287.00 5.18 1.34 2.04 2.18 1.19 3.55 17.75 3.43
Hexaldehyde 1551 0.002 1.32 0.05 0.02 0.03 0.03 0.02 0.04 0.08 1.81
Isovaleraldehyde 520 0.002 0.33 0.02 0.01 0.01 0.01 0.01 0.02 0.02 1.24
Propional dehyde 1531 0.0003 2.02 0.12 0.07 0.10 0.09 0.06 0.15 0.12 1.00
Tolualdehydes 1409 0.002 0.77 0.03 0.01 0.02 0.02 0.01 0.04 0.05 1.40
Valeraldehyde 1519 0.004 1.79 0.04 0.02 0.03 0.03 0.02 0.04 0.08 1.80
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Table 3-3. Target Pollutant Detection Statistical Summaries of the SYOC Concentrations

Arithmetric Geometric First Third Standard
Minimum | Maximum Mean Mode | Median Mean Quartile | Quartile | Deviation |Coefficient of
Pollutant # Detects| (ng/m® | (ng/md) (ng/m?) (ng/m?) | (ng/m°) (ng/m?) (ng/m® | (ng/m® | (ng/m® | Variation
Acenaphthene 142 0.02 86.00 9.82 16.70 2.67 2.41 0.51 10.73 15.78 1.61
Acenaphthylene 130 0.02 124.00 6.68 1.21 1.12 1.10 0.26 5.47 14.84 2.22
Anthracene 115 0.02 49.90 4,61 2.61 1.27 1.30 0.34 5.50 8.27 1.80
Benzo (a) anthracene 130 0.01 19.30 1.03 0.03 0.16 0.20 0.06 0.45 2.69 2.60
Benzo (a) pyrene 107 0.01 13.60 0.71 0.03 0.13 0.18 0.07 0.43 1.80 2.53
Benzo (b) fluoranthene 119 0.02 15.60 0.98 0.10 0.23 0.27 0.09 0.62 2.19 2.24
Benzo (e) pyrene 120 0.02 12.40 0.77 0.10 0.21 0.23 0.09 0.49 171 2.22
Benzo (g,h,i) perylene 107 0.02 6.66 0.56 0.23 0.20 0.24 0.11 0.50 1.04 1.85
Benzo (k) fluoranthene 129 0.02 15.90 0.87 0.13 0.22 0.27 0.10 0.58 2.05 2.34
Chrysene 141 0.02 24.50 1.36 0.17 0.31 0.37 0.13 0.79 3.20 2.36
Coronene 77 0.02 1.85 0.22 0.11 0.11 0.13 0.06 0.23 0.29 1.37
Dibenz (a,h) anthracene 40 0.02 3.38 0.41 0.03 0.18 0.18 0.06 0.48 0.62 151
Fluoranthene 142 0.17 62.30 6.98 6.49 3.18 3.17 1.29 8.56 9.72 1.39
Fluorene 141 0.13 83.90 9.90 1.08 3.73 3.91 1.19 12.00 14.53 1.47
Indeno(1,2,3-cd)pyrene 98 0.02 10.70 0.76 0.17 0.20 0.26 0.10 0.62 157 2.05
Naphthalene 142 0.12 1410.00 161.22 117.00 | 25.30 22.31 3.26 217.00 279.17 1.73
Perylene 65 0.01 4.06 0.31 0.04 0.07 0.10 0.03 0.25 0.67 2.19
Phenanthrene 142 0.10 186.00 22.82 2.81 9.91 10.09 3.63 29.03 30.82 1.35
Pyrene 142 0.09 41.80 4,37 2.11 1.94 1.92 0.77 4,96 6.37 1.46
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Table 3-4. Target Pollutant Detection Statistical Summaries of the SNMOC Concentrations

Arithmetric Geometric First Third | Standard | Coefficient
# Minimum | Maximum M ean Mode | Median M ean Quartile | Quartile | Deviation of
Pollutant Detects | (ppbC) (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) Variation

1,2,3-Trimethylbenzene 133 0.09 3.91 0.39 0.62 0.27 0.28 0.18 0.38 0.51 1.33
1,2,4-Trimethylbenzene 192 0.13 19.30 1.22 141 0.80 0.81 0.50 121 2.07 1.69
1,3,5-Trimethylbenzene 175 0.10 7.71 0.50 0.22 0.33 0.34 0.21 0.51 0.84 1.70
1,3-Butadiene 125 0.06 1.03 0.18 0.12 0.15 0.16 0.11 0.21 0.12 0.68
1-Decene 0 NA

1-Dodecene 54 0.08 6.33 0.42 0.12 0.20 0.24 0.13 0.34 0.86 2.06
1-Heptene 127 0.07 1.39 0.31 0.15 0.20 0.24 0.14 0.37 0.27 0.86
1-Hexene 179 0.09 1.54 0.36 0.52 0.31 0.30 0.19 0.45 0.22 0.62
1-Nonene 121 0.09 3.18 0.34 0.19 0.25 0.27 0.17 0.40 0.37 1.07
1-Octene 92 0.08 1.13 0.32 0.22 0.30 0.28 0.20 0.40 0.19 0.58
1-Pentene 173 0.09 21.10 0.74 0.24 0.36 0.38 0.23 0.51 222 3.00
1-Tridecene 0 NA

1-Undecene 42 0.06 0.60 0.22 0.28 0.21 0.19 0.12 0.30 0.14 0.60
2,2,3-Trimethylpentane 128 0.08 17.00 0.97 0.16 0.32 0.42 0.17 0.73 2.08 2.15
2,2,4-Trimethylpentane 244 0.11 118.00 3.36 1.65 0.90 1.10 0.52 2.01 10.79 3.21
2,2-Dimethylbutane 217 0.07 7.58 0.61 0.21 0.43 0.44 0.25 0.70 0.70 1.16
2,3,4-Trimethylpentane 210 0.09 28.40 1.06 0.10 0.40 0.45 0.24 0.72 2.80 2.63
2,3-Dimethylbutane 233 0.10 10.90 1.01 1.27 0.54 0.62 0.33 1.16 1.38 1.37
2,3-Dimethylpentane 226 0.09 15.30 1.18 0.17 0.67 0.70 0.36 1.27 1.69 1.43
2,4-Dimethylpentane 223 0.09 15.50 0.83 0.36 0.42 0.47 0.25 0.86 1.49 1.80
2-Ethyl-1-butene 1 NA

2-Methyl-1-butene 181 0.06 1.44 0.33 0.17 0.27 0.26 0.15 0.43 0.24 0.73
2-Methyl-1-pentene 21 0.09 126.00 6.16 0.15 0.21 0.11 0.22 26.80 4.35
2-Methyl-2-butene 185 0.08 1.69 0.35 0.11 0.27 0.28 0.16 0.46 0.27 0.77
2-Methylheptane 180 0.05 4.01 0.45 0.11 0.33 0.32 0.19 0.52 0.48 1.08
2-Methylhexane 215 0.08 20.20 1.01 1.07 0.54 0.56 0.27 1.05 1.91 1.89
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Table 3-4. Target Pollutant Detection Statistical Summaries of the SNM OC Concentrations (Continued)

Arithmetric Geometric First Third Standard | Coefficient
# Minimum | Maximum M ean Mode | Median M ean Quartile | Quartile | Deviation of
Pollutant Detects | (ppbC) (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) Variation
2-Methylpentane 260 0.10 37.80 2.88 3.20 151 1.58 0.69 3.40 3.90 1.36
3-Methyl-1-butene 16 0.10 0.48 0.22 NA 0.20 0.20 0.16 0.24 0.10 0.44
3-Methylheptane 183 0.07 5.09 0.41 0.12 0.27 0.30 0.18 0.44 0.56 1.35
3-Methylhexane 258 0.12 28.20 1.85 1.04 114 1.10 0.58 211 2.85 154
3-Methylpentane 260 0.13 14.70 1.63 2.99 0.93 1.04 0.53 1.99 2.02 1.24
4-Methyl-1-pentene 6 0.08 0.46 0.29 NA 0.32 0.24 0.16 0.42 0.15 0.50
Acetylene 262 0.13 25.90 2.52 197 1.81 1.78 1.04 2.81 2.90 1.15
a-Pinene 160 0.10 15.60 1.26 2.06 0.61 0.68 0.30 1.56 2.09 1.66
Benzene 263 0.23 23.00 1.80 1.24 1.32 1.33 0.78 2.07 2.15 1.19
b-Pinene 23 0.12 4.88 1.63 NA 0.61 0.82 0.30 3.17 1.60 0.98
cis-2-Butene 178 0.08 2.89 0.33 0.24 0.28 0.28 0.19 0.39 0.28 0.83
Ccis-2-Hexene 14 0.09 0.33 0.17 0.11 0.16 0.16 0.11 0.19 0.07 0.39
Cis-2-Pentene 173 0.07 0.90 0.27 0.22 0.23 0.24 0.17 0.34 0.14 0.52
Cyclohexane 214 0.09 5.85 0.73 1.24 0.42 0.48 0.25 0.94 0.77 1.06
Cyclopentane 239 0.07 2.78 0.46 0.50 0.27 0.33 0.18 0.58 0.46 0.98
Cyclopentene 68 0.08 5.18 0.31 0.12 0.17 0.20 0.13 0.25 0.62 2.01
Ethane 262 0.42 150.00 10.68 6.14 7.01 7.63 4.65 10.78 12.54 117
Ethylbenzene 257 0.09 18.60 117 0.57 0.62 0.67 0.31 121 1.99 1.70
Ethylene 252 0.09 194.00 3.77 1.50 2.20 2.20 1.32 3.64 12.40 3.29
I sobutane 263 0.28 124.00 7.19 1.59 2.20 2.93 1.08 7.62 12.46 1.73
| sobutene/1-Butene 261 0.15 6.33 111 1.19 0.92 0.90 0.60 1.32 0.81 0.73
| sopentane 260 0.44 68.20 8.55 6.41 4.33 4.83 2.22 10.53 10.69 1.25
| soprene 208 0.05 9.39 1.27 214 0.49 0.64 0.25 1.93 1.60 1.26
| sopropylbenzene 113 0.06 0.93 0.18 0.14 0.15 0.16 0.12 0.19 0.12 0.67
m-Diethylbenzene 117 0.06 1.87 0.40 0.11 0.25 0.29 0.16 0.50 0.37 0.92
Methylcyclohexane 234 0.09 6.18 0.87 0.11 0.46 0.53 0.23 1.23 0.94 1.08
M ethylcyclopentane 259 0.10 6.14 1.03 0.29 0.57 0.67 0.33 144 1.07 1.04
m-Ethyltoluene 201 0.09 12.20 0.74 0.64 0.49 0.49 0.29 0.73 1.26 171
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Table 3-4. Target Pollutant Detection Statistical Summaries of the SNM OC Concentrations (Continued)

Arithmetric Geometric First Third Standard | Coefficient
# Minimum | Maximum M ean Mode | Median M ean Quartile | Quartile | Deviation of
Pollutant Detects | (ppbC) (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) (ppbC) | (ppbC) (ppbC) Variation

m-Xylene/p-Xylene 262 0.14 60.30 2.72 1.75 1.67 1.56 0.73 2.85 5.38 197
n-Butane 263 0.37 113.00 11.12 10.90 458 5.36 2.25 11.05 17.52 1.58
n-Decane 173 0.09 4.68 0.74 0.58 0.49 0.51 0.29 0.87 0.80 1.09
n-Dodecane 116 0.06 10.70 0.64 0.27 0.22 0.29 0.14 0.39 1.39 2.15
n-Heptane 248 0.09 13.10 1.10 1.02 0.56 0.64 0.31 1.30 1.56 143
n-Hexane 263 0.11 18.30 2.08 1.16 1.16 1.25 0.61 2.80 2.45 1.18
n-Nonane 201 0.09 477 0.47 0.30 0.35 0.36 0.22 0.57 0.46 0.99
n-Octane 237 0.08 4.97 0.60 0.33 0.40 0.42 0.25 0.69 0.65 1.09
n-Pentane 263 0.28 35.80 4.79 1.60 2.38 2.93 1.37 6.31 5.55 1.16
n-Propylbenzene 161 0.10 3.97 0.37 0.39 0.29 0.29 0.20 0.38 0.45 121
n-Tridecane 8 0.10 0.25 0.17 NA 0.17 0.17 0.14 0.22 0.05 0.27
n-Undecane 153 0.10 21.70 1.07 1.01 0.51 0.57 0.30 0.90 2.35 2.18
o-Ethyltoluene 161 0.08 421 0.45 0.49 0.32 0.34 0.21 0.52 0.49 1.09
o-Xylene 254 0.09 20.80 1.01 0.29 0.63 0.62 0.32 1.06 1.89 1.88
p-Diethylbenzene 120 0.06 7.45 0.64 0.19 0.22 0.33 0.17 0.57 1.15 1.79
p-Ethyltoluene 183 0.09 6.51 0.50 0.16 0.35 0.36 0.24 0.50 0.70 1.40
Propane 263 0.55 128.00 17.53 13.60 9.87 11.06 5.27 22.55 19.42 111
Propylene 263 0.15 13.90 157 1.68 1.18 117 0.66 1.84 151 0.96
Propyne 0 NA

Styrene 199 0.08 5.99 0.96 0.16 0.35 0.49 0.18 131 1.16 121
Sum of Unknowns 263 2.16 393.00 64.22 25.20 44.30 43.00 23.35 84.45 62.65 0.98
Toluene 262 0.23 87.20 5.10 1.39 2.82 2.86 1.37 5.52 8.40 1.65
trans-2-Butene 180 0.06 3.83 0.31 0.25 0.24 0.25 0.16 0.35 0.34 1.08
trans-2-Hexene 31 0.05 0.55 0.18 NA 0.16 0.17 0.12 0.21 0.09 0.49
trans-2-Pentene 193 0.06 154 0.38 0.51 0.31 0.32 0.22 0.49 0.25 0.66
SNMOC (Sum of Knowns) 263 11.00 655.00 112.89 110.00 71.10 77.57 41.60 135.00 115.71 1.02
TNMOC (Total) 337 14.30 1600.00 233.30 172.00 | 159.00 162.68 91.60 275.00 231.26 0.99
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Table 3-5. Target Pollutant Detection Statistical Summaries of the M etals Concentrations

Arithmetric Geometric First Third Standard
# Minimum | Maximum Mean Mode | Median Mean Quartile | Quartile | Deviation |[Coefficient of
PM Type | Pollutant | Detects| (ng/m®) | (ng/m°) (ng/m?) (ng/m®) | (ng/m) (ng/m?) (ng/m*® | (ng/md) (ng/m®) Variation
PM g Antimony 220 0.04 12.10 1.07 0.59 0.90 0.82 0.59 1.26 1.03 0.97
PM o Arsenic 220 0.04 29.90 1.22 0.41 0.59 0.64 0.37 0.99 2.66 2.17
PM g Beryllium 215 0.0001 0.07 0.01 0.01 0.01 0.01 0.00 0.01 0.01 1.03
PM o Cadmium 220 0.01 4.99 0.51 0.10 0.27 0.27 0.12 0.61 0.65 1.27
PM g Chromium 220 0.14 5.09 2.06 2.75 2.07 1.90 1.70 2.42 0.65 0.32
PM o Cobalt 220 0.01 0.76 0.15 0.08 0.13 0.12 0.08 0.18 0.11 0.70
PM g Lead 220 0.19 67.70 7.48 12.60 3.96 4,52 2.54 9.84 8.56 1.14
PM o Manganese 220 0.33 104.00 9.81 10.70 5.68 6.06 3.48 9.96 13.09 1.33
PM g Mercury 125 0.0006 0.95 0.07 0.02 0.03 0.03 0.01 0.06 0.14 1.89
PM o Nickel 220 0.12 10.85 1.82 1.04 1.45 1.47 1.09 2.01 141 0.78
PM g Selenium 220 0.04 5.90 0.77 0.40 0.55 0.55 0.34 1.03 0.67 0.87
TSP Antimony 261 0.05 442 1.00 0.41 0.84 0.76 0.45 131 0.74 0.74
TSP Arsenic 261 0.04 34.30 1.23 0.52 0.79 0.80 0.48 1.26 2.33 1.90
TSP Beryllium 249 0.0001 1.44 0.03 0.02 0.01 0.01 0.01 0.02 0.11 3.49
TSP Cadmium 261 0.01 3.19 0.25 0.11 0.15 0.16 0.10 0.27 0.35 1.38
TSP Chromium 261 0.24 11.60 3.54 2.19 3.02 2.99 2.18 4.72 1.92 0.54
TSP Cobalt 261 0.01 20.30 0.37 0.06 0.16 0.16 0.09 0.25 1.50 4.10
TSP Lead 261 0.37 115.00 8.48 4.03 4.93 5.43 3.29 8.86 11.49 1.36
TSP Manganese 261 0.90 606.00 24.74 11.90 10.30 11.82 4.78 25.50 48.30 1.95
TSP Mercury 156 0.0007 1.01 0.07 0.01 0.03 0.03 0.01 0.07 0.11 1.64
TSP Nickel 261 0.10 29.60 2.29 0.88 1.73 1.65 1.04 2.56 251 1.10
TSP Selenium 260 0.01 11.40 0.82 0.18 0.58 0.56 0.33 0.96 0.96 1.17




Table 3-6. Program-Wide Comparison of Measured Concentrations and EPA
Screening Values

# Failed # % Cumulative
Pollutant Screens Detects % Failed Contribution %
Acetaldehyde 1563 1606 97.32 17.06 17.06
Formaldehyde 1393 1600 87.06 15.20 32.26
Benzene 1296 1296 100.00 14.15 46.41
Carbon Tetrachloride 1221 1222 99.92 13.33 59.74
1,3-Butadiene 777 821 94.64 8.48 68.22
Tetrachloroethylene 518 711 72.86 5.65 73.87
Arsenic 446 481 92.72 4.87 78.74
p-Dichlorobenzene 425 596 7131 4.64 83.38
Manganese 324 4381 67.36 354 86.91
Acrolein 283 283 100.00 3.09 90.00
Hexachloro-1,3-butadiene 225 225 100.00 2.46 92.46
Nickel 149 481 30.98 1.63 94.08
Xylenes 104 1280 8.13 1.14 95.22
Cadmium 89 481 18.50 0.97 96.19
Naphthalene 67 142 47.18 0.73 96.92
Dichloromethane 60 1055 5.69 0.65 97.58
Trichloroethylene 52 389 13.37 0.57 98.14
1,2-Dichloroethane 32 32 100.00 0.35 98.49
1,1,2,2-Tetrachloroethane 24 24 100.00 0.26 98.76
Methyl tert-Butyl Ether 23 163 14.11 0.25 99.01
Benzo (a) pyrene 19 107 17.76 0.21 99.21
Acrylonitrile 17 17 100.00 0.19 99.40
Bromomethane 15 649 231 0.16 99.56
Chloromethylbenzene 9 9 100.00 0.10 99.66
Vinyl chloride 6 105 5.71 0.07 99.73
Dibenz (a,h) anthracene 5 40 12.50 0.05 99.78
1,2-Dibromoethane 3 3 100.00 0.03 99.81
Benzo (a) anthracene 3 130 231 0.03 99.85
Beryllium 3 464 1.20 0.03 99.88
1,1,2-Trichloroethane 2 2 100.00 0.02 99.90
Benzo (b) fluoranthene 2 119 1.68 0.02 99.92
Benzo (k) fluoranthene 2 129 1.55 0.02 99.95
Toluene 2 1297 0.15 0.02 99.97
Caobalt 1 481 0.38 0.01 99.98
Ethyl Acrylate 1 1 100.00 0.01 99.99
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Table 3-6. Program-Wide Comparison of Measured Concentrations and EPA

Screening Values (Continued)

# Failed # % Cumulative
Pollutant Screens Detects % Failed Contribution %
Indeno(1,2,3-cd)pyrene 1 98 1.02 0.01 100.00
Total 9162 17020 53.83
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Table 3-7. Program-Wide Non-Chronic Risk Summary

ATSDR CAL
Short- EPA ATSDR
term REL Intermediate- | Number of Number of Number of Number of
Sampling MRL Number of Acute | Number of term MRL Winter Spring Summer Autumn
M ethod Pollutant (ng/m® | Exceedances | (ug/m®) | Exceedances (ng/m) Exceedances | Exceedances | Exceedances | Exceedances

TO-11A Formaldehyde 49 30 94 22 40 0 0 2 0
TO-15 Acrolein 0.11 283 0.19 279 0.09 - - - 9
TO-15 Benzene' 28.75 2 NA - NA - - - -

! Indicates the use of the ATSDR re-calculated acute risk factor
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Table 3-8. Summary of Pearson Correlation Coefficientsfor Selected M eteor ological Parameters and Pollutants of I nterest

Sea
# Maximum Average Dew Point Wet Bulb Relative | u-Component | v-Component Leve
Pollutant Detects | Temperature | Temperature | Temperature | Temperature | Humidity of the Wind of the Wind Pressure

1,3-Butadiene 821 -0.07 -0.10 -0.15 -0.12 -0.13 -0.02 0.02 0.03
Acetaldehyde 1604 0.08 0.06 0.00 0.02 -0.11 -0.03 0.08 0.05
Acrolein 283 0.42 0.41 0.34 0.38 -0.12 -0.23 0.19 -0.40
Arsenic (PMy) 220 0.08 0.04 0.08 0.07 0.09 -0.09 0.09 0.07
Arsenic (TSP) 261 0.12 0.11 0.15 0.14 0.12 -0.07 -0.11 0.04
Benzene 1296 0.08 0.08 0.07 0.07 -0.01 -0.03 0.13 0.02
Carbon Tetrachloride 1222 0.13 0.14 0.20 0.18 0.14 -0.02 0.08 -0.02
Formaldehyde 1598 0.10 0.11 0.10 0.10 0.01 0.01 0.06 -0.35
Hexachloro-1,3-butadiene 225 -0.33 -0.34 -0.30 -0.32 0.08 0.09 0.02 0.14
Manganese (PM ) 220 0.05 0.01 0.03 0.02 0.04 -0.10 0.11 0.08
Manganese (TSP) 261 0.22 0.20 0.24 0.23 0.08 -0.08 -0.03 0.02
Nickel (PM1q) 220 -0.32 -0.31 -0.27 -0.27 0.09 0.04 -0.12 0.13
Nickel (TSP) 261 0.13 0.11 0.04 0.07 -0.13 -0.06 0.09 -0.07
p-Dichlorobenzene 596 0.17 0.17 0.17 0.17 0.04 -0.08 -0.02 -0.01
Tetrachloroethylene 711 0.02 0.02 0.03 0.02 0.00 0.04 0.02 0.02
Xylenes 1280 0.21 0.20 0.15 0.18 -0.08 -0.16 0.09 0.02
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Table 3-9. Summary of Mobile Source Information by Site

County-
Level On- | County-Level | Hydrocarbon | Acetylene
County Motor 2005 Estimated Traffic Data road Non-road Arithmetic Arithmetic
Vehicle County Near Site Emissions Emissions Mean Mean
Site Registration Population (Daily Average) (tpy) (tpy) (ppbv) (ppbv)

APMI 1,422,117 1,998,217 60,000 9,896 2,218 6.13 155
AZFL 1,030,672 928,032 51,000 4,831 1,822 NA NA
BAPR 13,130 22,829 10 9 109 4.37 1.15
BOMA 566,351 654,428 27,287 1,136 1,962 NA NA
BTUT 217,537 268,187 33,310 1,067 429 5.17 1.62
CANC 26,843 27,322 100 164 13 NA NA
CANJ 369,412 518,249 62,000 1,106 704 4.94 1.46
CHNJ 349,299 490,593 12,623 1,737 1,396 1.69 0.58
CUSD 9,403 7,904 1,940 43 38 2.19 0.72
DEMI 1,422,117 1,998,217 12,791 9,896 2,218 4.89 1.46
DITN 43,784 45,894 4,420 345 16 5.23 0.89
ELNJ 380,628 531,457 170,000 1,399 664 8.05 1.55
ETAL 544,407 657,229 30,000 4,010 620 14.87 8.47
FLFL 1,140,365 1,777,638 8,000 7,629 2,363 NA NA
GAFL 835,689 1,132,152 81,400 5,580 1,849 NA NA
GPCO 148,158 129,872 19,572 543 223 7.24 1.92
GRMS 20,036 22,861 1,100 130 93 171 0.58
INDEM 393,034 493,297 42,950 1,519 957 NA NA
ITCMI 33,580 38,780 100,000 181 507 1.69 0.73
LDTN 46,656 43,387 13,360 366 132 4.58 0.98
MAWI 420,070 458,106 23,750 1,761 1,024 221 0.80
MIMN 1,004,883 1,119,364 10,000 3,891 2,377 3.61 1.1
MUTX 707,976 888,185 4,374 2,955 1,311 4.17 0.7
NBAL 544,407 657,229 2,000 4,010 620 1154 4.21
NBIL 2,115,353 5,303,683 29,600 8,734 5,510 3.47 1.49
NBNJ 561,754 789,516 63,000 2,343 1,330 3.62 1.14
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Table 3-9. Summary of M obile Source Information by Site (Continued)

County-
Level On- | County-Level | Hydrocarbon Acetylene
County Motor 2005 Estimated Traffic Data road Non-road Arithmetic Arithmetic
Vehicle County Near Site Emissions Emissions Mean Mean
SitelD Registration Population (Daily Average) (tpy) (tpy) (ppbv) (ppbv)

ORFL 735,120 1,023,023 59,000 5,588 2,017 NA NA
PCOK 37,218 46,480 8,100 305 163 13.36 1.22
PGMS 119,796 135,940 8,600 668 997 3.52 0.85
PITX 707,976 888,185 33,936 2,955 1,311 4.50 0.82
POOK 37,218 46,480 3,800 305 163 4.69 1.05
PVAL 544,407 657,229 NA 4,010 620 1.95 0.36
RRTX 269,253 333,457 20,900 840 319 7.14 1.18
RTPNC 175,758 242,582 12,000 1,247 187 NA NA
AMO 189,295 344,362 22,840 1,377 482 3.78 1.29
SFSD 155,857 160,087 4,320 547 198 2.23 0.68
SIAL 544,407 657,229 2,700 4,010 620 9.66 2.05
SIPR 130,070 222,195 250 493 1,092 7.94 171
SKFL 1,030,672 928,032 50,500 4,831 1,822 NA NA
SMFL 835,689 1,132,152 18,700 5,580 1,849 NA NA
SPIL 2,115,353 5,303,683 214,900 8,734 5,510 4.09 1.44
SYFL 835,689 1,132,152 5,142 5,580 1,849 NA NA
TRTX 707,976 888,185 27,114 2,955 1,311 5.55 1.24
TUMS 69,518 78,793 4,900 438 91 24 0.69
WETX 707,976 888,185 5,733 2,955 1,311 8.22 1.94
YDSP 505,459 721,598 2,200 2,209 524 8.04 2.04
YFMI 1,422,117 1,998,217 500 9,896 2,218 7.25 1.53




Table 3-10. Average Ethyleneto Acetylene
Ratiosfor Sitesthat Sampled SNMOC

Average Ethyleneto

% Differencefrom

Site Acetylene Ratio 1.70 Ratio
BTUT 1.33+£0.22 -21.68
CUSD 1.58 + 0.35 -6.77
NBIL 1.77+0.34 3.99
PCOK 1.53+0.21 -10.27
PGMS 1.41+0.16 -17.18
POOK 1.25+0.23 -26.28
SFSD 1.38+0.21 -18.56
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Table 3-11. Comparison of Concentration Ratiosfor BTEX Compounds
vs. Roadside Study

Benzene- Toluene- Xylenes
Site Ethylbenzene Ratio | Ethylbenzene Ratio | Ethylbenzene Ratio
Roadside Study 2.85 5.85 4.55
APMI 3.63+0.52 6.49+ 0.51 3.70£0.18
BAPR 2.31+£0.13 6.31+0.31 4.29+0.14
BTUT 4.28+0.30 8.17+0.64 4.25+0.18
CANJ 3.84+0.28 7.92+1.40 3.72+0.12
CHNJ 4.37 £ 0.56 5.39+ 0.36 3.07+0.13
CUSD 4.77 £ 0.59 5.25+ 0.47 3.35+0.21
DEMI 3.55+0.27 5.78 £ 0.40 3.59+0.10
DITN 4.61 + 0.67 22.06 + 5.61 3.58+0.18
ELNJ 337+0.24 6.46 + 0.37 3.68+0.10
ETAL 3.28+ 0.63 5.12+0.28 3.56 + 0.26
GPCO 2.33+0.27 5.23+0.49 4.69+0.14
GRMS 4.31+0.90 4,95+ 0.69 3.89+0.28
ITCMI 6.44 + 1.26 6.16 + 0.65 3.20£0.19
LDTN 4.01 + 0.66 7.89 £ 0.69 346+ 0.17
MAWI 4.71+0.40 6.34 £ 0.36 3.31+0.18
MIMN 3.65+0.30 7.22+0.74 3.76 £ 0.10
MUTX 140+ 0.42 2641041 1.32+0.25
NBAL 357+1.14 5.57+0.85 4.67 £ 0.53
NBIL 4.33+0.53 7.04+2.03 3.27+0.13
NBNJ 2.69+0.33 541+1.23 270+ 0.18
PCOK 1.38+0.21 4.87 £ 0.87 2231047
PGMS 3.79+£0.75 7.96+0.79 295+0.17
PITX 1.31+ 0.50 227+0.44 1.24 + 0.26
POOK 2.01+£0.22 6.11 + 0.57 295+0.19
PVAL 3.27+0.48 9.85+2.09 3.56 + 0.28
RRTX 1.36 + 0.46 8.28+1.73 1.21+0.32
AMO 3.08+0.24 6.61+1.10 3.08 £ 0.09
SFSD 4.06 + 0.39 5.89 + 0.47 3.21+0.15
SIAL 6.86 £ 2.24 5.74 £ 0.68 349+0.35
SIPR 217+0.20 6.77 £ 0.56 4.37+0.18
SPIL 4.24+0.44 6.17 £ 0.44 345+0.13
TRTX 1.46 + 0.39 341+ 0.64 1.46 + 0.30
TUMS 3.86+0.31 823+1.24 3.35+0.18
WETX 1.87+0.31 3.63 + 0.47 2.25+0.33
YDSP 2.83+0.18 5.61+ 0.23 3.54+0.10
YFMI 19.12 + 8.76 8.81+1.25 3.66 £ 0.14

3-83




40  Sitesin Alabama

This section presents meteorological, concentration, and spatial trends for the UATMP
sites in Alabama (ETAL, NBAL, PVAL, and SIAL), located in or near the Birmingham area.
Figures 4-1 thru 4-4 are topographical maps showing the monitoring sites in their urban and rural
locations. Figures 4-5 thru 4-6 identify point source emission locations within 10 miles of each
site as reported in the 2002 NEI for point sources. As Figure 4-5 shows, the three monitoring
sites located within the city of Birmingham (ETAL, NBAL, and SIAL) are located relatively
close to each other. Both the sites and nearby facilities are oriented along a diagonal line
extending from northeast to southwest Birmingham. Surface coating processes and waste
treatment and disposal facilities are the most prevalent industries near these monitoring sites.
The PVAL monitoring site is located on the western edge of Jefferson County, with relatively

few industrial sources nearby, as indicated in Figure 4-6.

Hourly meteorological data at weather stations near these sites were retrieved for all of
2005. These data are used to determine how meteorological conditions on sample days vary
from normal conditions throughout the year. They are also used to calculate correlations of
meteorological data with ambient air concentration measurements. The weather station closest
to the ETAL, NBAL, and SIAL monitoring sites is Birmingham International Airport (WBAN
13876), while the closest weather station to PVAL is Tuscaloosa Municipal Airport (WBAN
93806).

Birmingham, Alabama is about 300 miles inland from the Gulf of Mexico. This
proximity allows the Gulf of Mexico to be a major influence in the city’s climate. Winters are
tempered and wet while summers are warm and humid. (Ruffner and Bair, 1987). Table 4-1
presents average meteorological conditions of temperature (average maximum and average),
moisture (average dew point temperature, average wet-bulb temperature, and average relative
humidity), pressure (average sea level pressure), and wind information (average U- and v-
components of the wind) for the entire year and on days samples were taken. As shown in
Table 4-1, average meteorological conditions on sample days are fairly representative of average

weather conditions throughout the year.



4.1  Pollutantsof Interest at the Alabama Monitoring Sites

As described in Section 3.1.4, the new methodology for evaluating pollutants of interest
is a modification of guidance developed by EPA Region 4 (EPA, 2006b). Each measured
pollutant concentration was compared against a list of risk screening values. If the daily
concentration value was greater than the risk screening value, then the measured concentration
“failed the screen.” Pollutants of interest are those in which the individual pollutant’s total failed
screens contribute to the top 95% of the site’s total failed screens. A total of 81 HAPs are listed
in the guidance document as having risk screening values. Table 4-2 presents the pollutants that
failed at least one screen at the Alabama monitoring sites. The number of pollutants failing the
screen varies by site, as indicated in Table 4-2. Seventeen pollutants with a total of 192
measured concentrations failed the screen at ETAL; 28 pollutants with a total of 231 measured
concentrations failed the screen at NBAL; eleven pollutants with a total of 110 measured
concentrations failed the screen at PVAL; and 19 pollutants with a total of 170 measured
concentrations failed the screen at SIAL. The pollutants of interest also varied by site, yet the
following nine pollutants contributed to the top 95% of the total failed screens at each Alabama
monitoring site: arsenic, acrolein, formaldehyde, carbon tetrachloride, manganese, acetaldehyde,
benzene, naphthalene, and p-dichlorobenzene. If PVAL is not included, the list of pollutants of
interest is even more similar. It’s important to note that the Alabama sites sampled for
carbonyls, VOCs, SVOCs, and metals, and that this is reflected in each site’s pollutants of

interest.

Also listed in Table 4-2 are the total number of detects and the percent detects failing the
screen. Of the nine pollutants that were the same among all four sites, five pollutants of interest,
acrolein, acetaldehyde, benzene, carbon tetrachloride, and arsenic, had 100% of their detects fail

the screening values.

4.2  Concentration Averages at the Alabama Monitoring Sites

Three types of concentration averages were calculated for the pollutants of interest: daily,
seasonal, and annual. The daily average of a particular pollutant is simply the average
concentration of all detects. If there are at least seven detects within each season, then a

seasonal average can be calculated. The seasonal average includes 1/2 MDLs substituted for all



non-detects. A seasonal average will not be calculated for pollutants with less than seven detects
in a respective season. Finally, the annual average is the average concentration of all detects and
1/2 MDLs substituted for non-detects. The resulting daily averages may therefore be inherently
higher than the annual averages where 1/2 MDLs replacing non-detects are incorporated into the
average. Annual averages will only be calculated for monitoring sites where sampling began no
later than February and ended no earlier than November. The daily and seasonal averages are
presented in Table 4-3. Annual averages will be presented and discussed in further detail in later

sections.

Among the daily averages at ETAL, total xylenes measured the highest concentration by
mass (8.94 + 2.76 ug/m’), followed by formaldehyde (4.56 + 0.91 pg/m’) and benzene (3.44 +
1.09 ug/m’). As the Alabama sites did not begin sampling until mid-July, no seasonal average is
available for winter, spring, and summer. Total xylene concentrations measured the highest
average autumn concentration at 10.33 + 4.51 pug/m’, again followed by formaldehyde (4.42 +
1.21 pg/m®) and benzene (4.03 + 1.86 pug/m’), none of which vary much from their respective

daily averages, due to the high number of detects.

Similar to ETAL, the pollutants with the highest daily averages at NBAL were total
xylenes (11.86 + 4.26 pg/m’), formaldehyde (3.86 + 1.10 pg/m’), and benzene (3.48 + 1.52
ng/m’). Only SVOCs and metals had enough samples in any season to calculate a valid seasonal

average, therefore very few of the NBAL pollutants of interest have seasonal averages in Table

4-3.

The pollutants with the highest daily averages at PVAL were formaldehyde (3.28 + 0.96
ng/m?), acrolein (1.41 + 1.09 ug/m’), and acetaldehyde (1.17 + 0.19 pg/m’). Formaldehyde
concentrations also measured the highest average autumn concentration (3.14 £ 1.07 pg/m’)
followed by acetaldehyde (1.29 + 0.26 pg/m’), both of which vary little from their respective

daily averages. Acrolein has no autumnal seasonal average.

Similar to ETAL and NBAL, the pollutants with the highest daily averages at SIAL were
total xylenes (8.27 + 2.61 pug/m’), benzene (6.50 + 2.15 pg/m’), and formaldehyde (3.29 + 0.65
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ng/m’). Very few of the SIAL pollutants of interest have seasonal averages in Table 4-3.

However, for the ones that do, the autumnal averages vary little from the daily averages.

4.3  Non-chronic Risk Evaluation at the Alabama Monitoring Sites

Non-chronic risk for the concentration data at Alabama monitoring sites was evaluated
using ATSDR acute and intermediate minimal risk level (MRL) and California EPA acute
reference exposure limit (REL) factors. Acute risk is defined as exposures from 1 to 14 days
while intermediate risk is defined as exposures from 15 to 364 days. It is useful to compare daily
measurements to the short term MRL and REL factors, as well as compare seasonal averages to
the intermediate MRL. Of the pollutants with at least one failed screen, only acrolein and
manganese exceeded either the acute or intermediate risk values, and each site’s non-chronic risk

1s summarized in Table 4-4.

All acrolein detects at the Alabama sites were greater than the ATSDR acute value of
0.11 pg/m’ and the California REL value of 0.19 pg/m’. The average detected concentration
ranged from 1.41 + 0.43 pg/m’ (at NBAL) to 2.34 + 0.92 ug/m’ (at STAL), which are an order of
magnitude higher than either acute risk factor. No seasonal averages for acrolein could be

calculated, therefore intermediate risk could not be evaluated.

For the pollutants that exceeded the short-term (acute) risk factors, the concentrations
were further examined. For all four Alabama monitoring sites, only acrolein concentrations
exceeded the acute risk factors. Figures 4-7 through 4-10 are pollution roses for acrolein at the
Alabama sites. The pollution rose is a plot of concentration and wind direction. As shown in
Figures 4-7 through 4-10, and discussed in Section 4.3, all acrolein concentrations exceeded the
acute risk factors, which are indicated by a dashed line (CalEPA REL) and solid line (ATSDR
MRL).

Figure 4-7 is the acrolein pollution rose for the ETAL monitoring site. The pollution rose
shows that concentrations exceeding the acute risk factors occurred with winds originating from
a variety of directions, which is characteristic of mobile sources. The highest concentration of

acrolein occurred on July 27, 2005 with a westerly wind. The ETAL site is located near several



heavily traveled roadways, including I-20, which runs east to west and lies to the south of the

monitoring site. Railroads are also located to the north and south of the site.

Figure 4-8 is the acrolein pollution rose for the NBAL monitoring site. The pollution
rose shows that concentrations exceeding the acute risk factors occurred with winds originating
from a variety of directions, which is characteristic of mobile sources. The highest concentration
of acrolein occurred on October 31, 2005 with a south-southeasterly wind. NBAL is located just

east of [-65 and several railways transverse the area near the monitoring site.

Figure 4-9 is the acrolein pollution rose for the PVAL monitoring site. The pollution rose
shows that the few measured concentrations occurred with winds originating from a several
directions. The highest concentration of acrolein occurred on October 19, 2005 with a

southwesterly wind. The PVAL site is located in a rural area beyond the Birmingham city limits.

Figure 4-10 is the acrolein pollution rose for the SIAL monitoring site. The pollution
rose shows that concentrations exceeding the acute risk factors occurred with winds originating
from a variety of directions, characteristic of mobile sources. The highest concentrations of
acrolein occurred on October 19, 2005 and July 27, 2005, both with a westerly wind.
Interestingly, these dates correspond with ETAL and PVAL. SIAL is located just east of NBAL,
near several heavily traveled roadways. A number of railways also transverse the area near

SIAL.

44  Meteorological and Concentration Analysisat the Alabama Sites

The following sub-sections describe and discuss the results of the following three
meteorological analyses: Pearson Correlation Coeffiencients between meteorological parameters
(such as temperature) and the concentrations of the pollutants of interest; sample-year composite

back trajectories; and sample-year wind roses.
4.4.1 Pearson Correlation Analysis

Table 4-5 presents the summary of Pearson Correlation coefficients for each of the

pollutants of interest and select meteorological parameters at the Alabama monitoring sites.
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(Please refer to Section 3.1.6 for more information on Pearson Correlations.) Most of the
correlations between the temperature and moisture variables and the pollutants of interest at
ETAL were weak. However, formaldehyde and p-dichlorobenzene exhibited moderately strong
to strong positive correlations with the temperature and moisture variables, indicating that
concentrations tend to increase as temperature and humidity increase. Hexachloro-1,3-butadiene
exhibited very strong negative correlations with these same parameters, indicating that
concentrations tend to decrease as temperature and humidity increase. This pollutant also had
the strongest correlations with the wind components and sea level pressure. However, it is

important to note that hexachloro-1,3-butadiene was detected relatively few times.

Correlations between the pollutants of interest at NBAL and the temperature and
moisture parameters were mostly positive, indicating the concentrations tend to increase as
temperature and humidity increase. Formaldehyde exhibited the strongest of these correlations
for maximum temperature (0.84), average temperature (0.79), dew point temperature (0.74), and
wet bulb temperature (0.76). Six pollutants had moderately strong to very strong negative
correlations with the U-component of the wind and moderately strong to strong negative
correlations with the v-component of the wind (1,3-butadiene, carbon tetrachloride, hexachloro!
1,3-butadiene, manganese (TSP and PM ), and tetrachloroethylene). Acrolein, 1,3-butadiene,
and hexachloro-1,3-butadiene each exhibited strong to very strong correlations with sea level

pressure at the NBAL monitoring site.

Benzene and carbon tetrachloride had moderately strong to strong negative correlations
with the temperature and moisture parameters at the PVAL monitoring site while formaldehyde
and p-dichlorobenzene tended to have moderately strong to very strong positive correlations with
the same parameters. Acrolein was detected fewer than four times at the PVAL site, therefore,
no Pearson Correlations were calculated for this pollutant. Correlations with the wind
parameters tended to be weak. Benzene exhibited a very strong positive correlation with sea
level pressure (0.78), suggesting that concentrations of benzene increase as surface pressure

Increases.
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Several pollutants exhibited strong positive correlations with the temperature and
moisture variables at the SIAL monitoring site, of which dibenz (a,h) anthracene, formaldehyde,
and acrolein had the strongest correlations. Many pollutants had moderately strong to strong
positive correlations with the u-component of the wind, while almost all the pollutants exhibited
moderately strong to strong negative correlations with the v-component of the wind. This
indicates that ambient air concentrations at the SIAL are influenced greatly by which way and
how strongly the wind blows. Several pollutants had moderately strong to strong correlations

with sea level pressure, although the calculated correlations were both positive and negative.

442 Composite Back Trajectory Analysis

Figures 4-11 thru 4-14 are composite back trajectory maps for the Alabama monitoring
sites for the days on which sampling occurred. Each line represents the 24-hour trajectory along
which a parcel of air traveled toward the monitoring site on a sampling day and each circle

represents 100 miles.

As shown in Figure 4-11, the back trajectories originated from a variety of directions at
ETAL. The 24-hour airshed domain is somewhat smaller than other UATMP sites, with
trajectories originating as far away as southeast Kansas, or greater than 400 miles away. Nearly
56% of the trajectories originated within 200 miles of the site; and 78% within 300 miles from

the ETAL monitoring site.

As shown in Figure 4-12, the back trajectories originated from a variety of directions at
NBAL. The 24-hour airshed domain is somewhat smaller than other UATMP sites, with
trajectories originating as far away as southeast Kansas, or greater than 400 miles away. Nearly
50% of the trajectories originated within 200 miles of the site; and 72% within 300 miles from
the NBAL monitoring site.

As shown in Figure 4-13, the back trajectories originated from a variety of directions at
PVAL. The 24-hour airshed domain is somewhat smaller than other UATMP sites, with

trajectories originating as far away as southeast Kansas, or nearly 500 miles away. Nearly 53%



of the trajectories originated within 200 miles of the site; and 82% within 300 miles from the

PVAL monitoring site.

As shown in Figure 4-14, the back trajectories originated from a variety of directions at
SIAL. The 24-hour airshed domain is somewhat smaller than other UATMP sites, with
trajectories originating as far away as southeast Kansas, or nearly 500 miles away. Over 56% of
the trajectories originated within 200 miles of the site; and 88% within 300 miles from the SIAL

monitoring site.

443 Wind Rose Analysis

Hourly wind data from the Birmingham International Airport and Tuscaloosa Municipal
Airport stations were uploaded into a wind rose software program, WRPLOT (Lakes, 2006).
WRPLOT produces a graphical wind rose from the wind data. A wind rose shows the frequency
of wind directions about a 16-point compass, and uses different shading to represent wind
speeds. Figures 4-15 through 4-18 are the wind roses for the Alabama monitoring sites on days

sampling occurred.

As indicated in Figure 4-15, hourly winds were predominantly out of the north (10% of
observations), south-southeast (10%), and south (7%) on days samples were taken near ETAL.
Calm winds (<2 knots) were recorded for 33% of the hourly measurements. For wind speeds

greater than 2 knots, 27% of observations ranged from 7 to 11 knots.

As indicated in Figure 4-16, hourly winds were predominantly out of north (10%), south-
southeast (8%), northwest (7%), and south (6%) on days samples were taken near NBAL.
Similar to ETAL, calm winds were observed for 33% of the observations, and windspeeds of 7 to

11 knots were recorded for 28% of the wind measurements.

As shown in Figure 4-17, northerly (9%) and southerly (12%) winds were predominant
near PVAL on days samples were taken. Wind speeds in the 7 to 11 knot range were most often
recorded on days with northerly or southerly winds. Nearly 40 percent of hourly wind speed

measurements were calm, or less than 2 knots.



Figure 4-18 shows that the SIAL windrose is very similar to the ETAL wind rose.
Northerly winds occurred most frequently (11%), followed by south-southeasterly winds (10%),
and southerly winds (7%). Wind speeds at SIAL were frequently less than 2 knots (33%), but
when greater than 2 knots, tended to fall into the 7 to 11 knot range (29%).

45  Spatial Characteristics Analysis
The following sub-sections describe and discuss the results of the following two spatial

analyses: population, vehicle ownership, and traffic volume comparisons; and BTEX analyses.

45.1 Population, Vehicle Ownership, and Traffic Volume Comparison

County-level vehicle registration and population in Jefferson County, AL were obtained
from the Alabama Department of Revenue and the U.S. Census Bureau, and are summarized in
Table 4-6. Table 4-6 also includes a vehicle registration to county population ratio (vehicles per
person). In addition, the population within 10 miles of each site is presented. An estimation of
10-mile vehicle registration was computed using the 10-mile population surrounding the monitor
and the vehicle registration ratio. Finally, Table 4-6 contains the average daily traffic
information, which represents the average number of vehicles passing the monitoring sites on the

nearest roadway to each site on a daily basis.

As presented in Table 4-6, the PVAL monitoring site has a significantly lower population
residing within 10 miles of it than the other sites, and therefore a significantly lower estimated 10
mile vehicle ownership. Traffic data for three Birmingham sites was obtained from the Alabama
Department of Transportation, but no traffic data was available for PVAL. The ETAL site
experiences a significantly higher daily traffic volume than NBAL and SIAL, and according to
Figure 4-1, resides next to a major interstate. Compared to other UATMP locations, Jefferson

County’s population and vehicle registration are slightly above the middle of the range.

45.2 BTEX Analysis
A roadside study conducted to measure emissions from motor vehicles determined that
the concentration ratios of the BTEX compounds were relatively consistent from urban area to

urban area (for more information of this study, refer to Section 3.2.1.4). Table 3-11 presented



and Figure 3-4 depicted the average concentration ratios of the roadside study and compared
them to the concentration ratios at each of the monitoring sites in an effort to characterize the
impact of on-road, or motor vehicle, emissions. Of the four Alabama sites, the NBAL
monitoring site’s ratios most resemble those of the roadside study, suggesting that mobile source
emissions are a major influence at this site. At ETAL, the benzene-ethylbenzene (3.28 + 0.63)
and xylenes-ethylbenzene (3.56 + 0.26) ratios are similar to each other, while the toluene!(]
ethylbenzene ratio is the highest of the three (5.12 + 0.28). At PVAL, the toluene-ethylbenzene
ratio (9.85 £ 2.09) is significantly higher than the other two ratios, as well as the roadside study’s
ratios. The ratios at the STAL monitoring site least resemble the roadside study. SIAL’s
benzene-ethylbenzene ratio (6.56 + 2.24) is the highest, followed by the toluene-ethylbenzene
ratio (5.74 + 0.68) and the xylenes-ethylbenzene ratio (3.49 + 0.35).

4.6 1999 NATA Data Risk Assessment

Data from EPA’s 1999 NATA were retrieved and presented in this section. One purpose
of NATA is to help state and local agencies evaluate and identify potential areas of air quality
concern. NATA uses the NEI for HAPs as its starting point, along with ambient monitoring
data, geographic information, and chemical/physical transformation information to model
ambient concentrations at the census tract level. These census tract concentrations are then
applied to cancer unit risk estimate (URE) and noncancer reference concentration (RfC) factors
to yield census tract-level cancer and noncancer risk. Table 4-7 presents the 1999 NATA results
for the census tracts where the Alabama monitoring sites are located. Only pollutants that

“failed” the screens are presented in Table 4-7. Pollutants of interest are bolded.

The ETAL monitoring site is located in census tract 01073001200 with a population of
3,603, which represents 0.5% of the county population in 2000. The NBAL monitoring site is
located in census tract 01073000800, with a population of 5,387, which represents 0.8% of
Jefferson County’s 2000 population. PVAL is located in census tract 01073014102. The
population in that census tract was 5,132, or just less than 0.8% of the county’s 2000 population.
Finally, SIAL is located in census tract 01073005500. In 2000, the population in this census
tract was 2,689 or 0.4 % of the 2000 county population.



4.6.1 1999 NATA Summary

In terms of cancer risk, the Top 3 pollutants identified by NATA in the ETAL, NBAL,
and SIAL census tracts are benzene (16.03, 19.77, and 19.41 in-a-million risk, respectively), 1,3[]
butadiene (4.81. 6.17, and 5.01 in-a-million, respectively), and acetaldehyde (4.48, 4.89, and
4.52 in-a-million, respectively). While these cancer risks are relatively low when compared to
other urban areas, such as near the BAPR and MIMN monitoring sites (71.0 and 39.5 in-al’
million, respectively), the NBAL and SIAL benzene cancer risk are both in the Top 10 cancer
risks among all UATMP sites for the pollutants of interest. Acrolein was the only pollutant in
the Alabama census tracts to have a noncancer hazard quotient greater than 1.0 (an HQ greater
than 1.0 may lead to adverse health effects), ranging from 6.81 at ETAL to 7.71 at NBAL. Most
noncancer hazard quotients were less than 0.20, suggesting very little risk for noncancer health

affects, with the exception of acrolein.

Cancer risk in the PVAL census tract tended to be lower than at the other Alabama
census tracts. In terms of cancer risk, the Top 3 pollutants identified by NATA in the PVAL
census tract are benzene (7.47 in-a-million risk), carbon tetrachloride (3.17 in-a-million), and
acetaldehyde (2.79 in-a-million). Acrolein was the only pollutant in the PVAL census tract to
have a noncancer hazard quotient greater than 1.0 (3.40), which may lead to adverse health
effects. Most noncancer hazard quotients were less than 0.15, suggesting very little risk for

noncancer health affects, with the exception of acrolein.

4.6.2 Annual Average Comparison

NATA-modeled concentrations are assumed to be the average concentration that a person
breathed for an entire year. Thus, a valid annual average representing an entire year, including
detects and non-detects, needs to be calculated (refer to Section 4.2 on how a valid annual
average is calculated). Unfortunately, the Alabama sites did not begin sampling until July 2005,

therefore, valid annual averages could not be calculated.



Alabama Pollutant Summary
The pollutants of interest common to each Alabama site are acetaldehyde, acrolein,
arsenic, benzene, carbon tetrachloride, formaldehyde, manganese, naphthalene, and
p-dichlorobenzene.

Total xylenes measured the highest daily average at each of the three Birmingham sites
(ETAL, NBAL, and SAL), while formaldehyde had the highest daily average at PVAL.

Acrolein was the only pollutant to exceed either of the short-termrisk factors.
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Figure4-1. Birmingham, Alabama (ETAL) Monitoring Site
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Source: USGS 7.5 Minute Series. Map Scale: 1:24
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Figure4-2. Birmingham, Alabama (NBAL) Monitoring Site

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000
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Figure 4-3. Birmingham, Alabama (PVAL) Monitoring Site
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Figure 4-4. Birmingham, Alabama (SIAL) Monitoring Site
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Figure 4-5. Facilities Located Within 10 Miles of the Birmingham, Alabama Sites
ETAL, NBAL, and SIAL
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Figure 4-6. Facilities Located Within 10 Milesof PVAL

BTS00 EBTSIS0W S7°200W BTS0W BT STUETW
=
|

z ; l
=] | |
= sk
B L
£
R 4 LN
{ \ M
\
i N £
b =4
o = % — FF
s =R \ 5
— |, \I Ll
) \ \
g C
=1 1
B Jefferson |
County i
; 4= 1
| Tuscaloosa o 1 Ii 1 |
L | TR A
! I| I| - |Ii_ = .tvl
| v\ | — I i
- oA | ooy e ; / 2
| Y | I i = \ \ !'
=0 o N = = T 1 !
- PO Y | I = L/
h \ \ \ \ /
a1 N\ | ! o V/
| h, | ' | 74
\ | \\ \ | - 1 A
! \\ | ! b— Ay
| | \ | I | ~ "
™ | L [ £
| | N ! { P ':.1 R | £
T L e == T L
i | g 'I. ‘_"'x.;ﬁ___— == =Rl | ’)'/"/ ™

z | e ] s "

= ' - = T — e E

21| o 2 4 8 | f ' W "'if

W — — \

o Miles \ | =

87e350W BT300W BTEEEOW aTOW TS0 TG0 W
Mote: Due to facility density and collocation. the total facilities
displayed may not represent all facilities within the area of interest.

Legend

Fo PVAL UATMP site
) 10 mile radius

| County boundary
Source Category Group (No. of Facilities)
t  Coal Mining (1)

Fuel Combustion Industrial Facility (2}

Petroleumn/MNat. Gas Prod. & Refining Industrial Facility (1)
Utility Boilers (1)

4-18



61t

Pollutant Concentration

4.0

35

3.0

25

2.0

15

1.0

0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.0

Figure4-7. Acrolein Pollution Roseat ETAL
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Figure 4-8. Acrolein Pollution Rose at NBAL
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Figure 4-9. Acrolein Pollution Rose at PVAL
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Figure4-10. Acrolein Pollution Rose at SIAL
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Figure4-11. Composite Back Trajectory Map for ETAL
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Figure4-12. Composite Back Trajectory Map for NBAL
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Figure4-13. Composite Back Trajectory Map for PVAL
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Figure4-14. Composite Back Trajectory Map for SIAL
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Figure4-15. Wind Rose of Sample Daysfor the ETAL Monitoring Site
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Figure 4-16. Wind Rose of Sample Daysfor the NBAL Monitoring Site
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Figure4-17. Wind Rose of Sample Daysfor the PYAL Monitoring Site
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Figure 4-18. Wind Rose of Sample Daysfor the SIAL Monitoring Site
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Table4-1. Average Meteorological Parametersfor Monitoring Sitesin Alabama

Average Average Average Average Average
Maximum Average Dew Point Wet Bulb Relative Sea Level Average Average
Temperature | Temperature | Temperature | Temperature Humidity Pressure u-component of | v-component
Site WBAN Type (°F) (°F) (°F) (°F) (%) (mb) the wind of thewind

All 73.01 63.18 51.64 56.98 69.45 1017.67 -0.01 -0.2

ETAL 13876 2005 + 1.50 +1.48 +1.71 + 145 +1.29 +0.57 +0.36 +0.37
Sample 75.33 64.75 53.36 58.58 70.10 1017.87 -0.27 0.25

Day +6.45 +6.94 +8.25 +7.03 +5.87 +2.35 +0.99 +1.85

All 73.01 63.18 51.64 56.98 69.45 1017.67 -0.01 -0.2

NBAL 13876 2005 + 1.50 +1.48 +1.71 + 145 +1.29 +0.57 +0.36 +0.37
Sample 74.89 64.09 52.44 57.83 69.39 1017.82 -0.03 -0.03

Day + 6.69 +7.16 + 8.44 +7.23 +5.77 +2.35 +1.10 +1.92

All 75.24 63.99 53.34 58.16 71.69 1017.32 0.09 -0.39

PVAL 93806 2005 +1.50 +1.48 + 1.68 +1.45 +1.10 +0.58 +0.26 +0.33
Sample 79.82 67.42 57.55 61.77 73.76 1017.29 -0.03 0.35

Day +5.90 + 6.64 +7.78 +6.79 +4.01 +2.43 +0.83 +1.77

All 73.01 63.18 51.64 56.98 69.45 1017.67 -0.01 -0.20

SIAL 13876 2005 +1.50 +1.48 +1.71 + 145 +1.29 +0.57 +0.36 +0.37
Sample 77.63 66.67 55.06 60.25 69.89 1017.65 -0.31 0.37

Day +6.35 +7.08 + 8.65 +7.29 +6.44 +2.62 +1.12 +2.07




Table4-2. Comparison of Measured Concentrations and EPA Screening Values at
the Alabama Monitoring Sites

% of
# of # of Detects % of Total %
Pollutant Failures Detects Failing Failures | Contribution
East Thomasin Birmingham, Alabama - ETAL
Arsenic (TSP) 16 16 100.0 8.3% 8.3%
Formaldehyde 16 16 100.0 8.3% 16.7%
Carbon Tetrachloride 16 16 100.0 8.3% 25.0%
Manganese (TSP) 16 16 100.0 8.3% 33.3%
Acetaldehyde 16 16 100.0 8.3% 41.7%
Benzene 16 16 100.0 8.3% 50.0%
Naphthalene 15 15 100.0 7.8% 57.8%
p-Dichlorobenzene 15 15 100.0 7.8% 65.6%
1,3-Butadiene 15 16 93.8 7.8% 73.4%
Tetrachloroethylene 12 14 85.7 6.3% 79.7%
Nickel (TSP) 9 16 56.3 4.7% 84.4%
Cadmium (TSP) 7 16 43.8 3.6% 88.0%
Xylenes 7 16 43.8 3.6% 91.7%
Hexachloro-1,3-butadiene 7 7 100.0 3.6% 95.3%
Acrolein 7 7 100.0 3.6% 99.0%
Benzo (a) pyrene 1 13 7.7 0.5% 99.5%
Acrylonitrile 1 1 100.0 0.5% 100.0%
Total 192 232 82.8
North Birmingham, Alabama - NBAL
Manganese (TSP) 16 16 100.0 6.9% 6.9%
Arsenic (PM;) 16 16 100.0 6.9% 13.9%
Arsenic (TSP) 16 16 100.0 6.9% 20.8%
Naphthalene 16 16 100.0 6.9% 27.7%
Manganese (PM,) 15 16 93.8 6.5% 34.2%
p-Dichlorobenzene 14 14 100.0 6.1% 40.3%
Formaldehyde 14 14 100.0 6.1% 46.3%
Benzene 14 14 100.0 6.1% 52.4%
Acetaldehyde 14 14 100.0 6.1% 58.4%
Carbon Tetrachloride 14 14 100.0 6.1% 64.5%
1,3-Butadiene 11 11 100.0 4.8% 69.3%
Cadmium (TSP) 10 16 62.5 4.3% 73.6%
Tetrachloroethylene 9 11 81.8 3.9% 77.5%
Xylenes 8 14 57.1 3.5% 81.0%
Cadmium (PMy) 8 16 50.0 3.5% 84.4%
Nickel (TSP) 6 16 37.5 2.6% 87.0%
Acrolein 6 6 100.0 2.6% 89.6%
Hexachloro-1,3-butadiene 5 5 100.0 2.2% 91.8%
Benzo (a) pyrene 4 12 333 1.7% 93.5%
Benzo (a) anthracene 3 16 18.8 1.3% 94.8%
Nickel (PMyy) 2 16 12.5 0.9% 95.7%
Benzo (k) fluoranthene 2 15 13.3 0.9% 96.5%
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Table4-2. Comparison of Measured Concentrations and EPA Screening Values at
the Alabama Monitoring Sites (Continued)

% of
# of # of Detects % of Total %
Pollutant Failures Detects Failing Failures | Contribution
Benzo (b) fluoranthene 2 13 15.4 0.9% 97.4%
Dibenz (a,h) anthracene 2 8 25.0 0.9% 98.3%
1,2-Dichloroethane 1 1 100.0 0.4% 98.7%
Acrylonitrile 1 1 100.0 0.4% 99.1%
Indeno(1,2,3-cd)pyrene 1 10 10.0 0.4% 99.6%
Trichloroethylene 1 11 9.1 0.4% 100.0%
Total 231 348 66.4
Providence, Alabama — PVAL
Arsenic (TSP) 16 16 100.0 14.5% 14.5%
Benzene 15 15 100.0 13.6% 28.2%
p-Dichlorobenzene 15 15 100.0 13.6% 41.8%
Acetaldehyde 15 15 100.0 13.6% 55.5%
Carbon Tetrachloride 15 15 100.0 13.6% 69.1%
Formaldehyde 14 15 93.3 12.7% 81.8%
Manganese (TSP) 10 16 62.5 9.1% 90.9%
Naphthalene 3 16 18.8 2.7% 93.6%
Acrolein 3 3 100.0 2.7% 96.4%
Hexachloro-1,3-butadiene 2 2 100.0 1.8% 98.2%
1,3-Butadiene 2 8 25.0 1.8% 100.0%
Total 110 136 80.9
Sloss I ndustriesin Birmingham, Alabama — SIAL

Manganese (TSP) 16 16 100.0 9.4% 9.4%
Arsenic (TSP) 16 16 100.0 9.4% 18.8%
Formaldehyde 15 15 100.0 8.8% 27.6%
Acetaldehyde 15 15 100.0 8.8% 36.5%
Naphthalene 14 15 93.3 8.2% 44.7%
Carbon Tetrachloride 13 13 100.0 7.6% 52.4%
Benzene 13 13 100.0 7.6% 60.0%
1,3-Butadiene 12 12 100.0 7.1% 67.1%
p-Dichlorobenzene 12 13 92.3 7.1% 74.1%
Tetrachloroethylene 9 10 90.0 5.3% 79.4%
Nickel (TSP) 8 16 50.0 4.7% 84.1%
Benzo (a) pyrene 6 13 46.2 3.5% 87.6%
Acrolein 5 5 100.0 2.9% 90.6%
Xylenes 4 13 30.8 2.4% 92.9%
Hexachloro-1,3-butadiene 3 3 100.0 1.8% 94.7%
Dibenz (a,h) anthracene 3 8 37.5 1.8% 96.5%
Beryllium (TSP) 3 16 18.8 1.8% 98.2%
Cadmium (TSP) 2 16 12.5 1.2% 99.4%
Chloromethylbenzene 1 1 100.0 0.6% 100.0%
Total 170 229 74.2
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Table4-3. Daily and Seasonal Averagesfor Pollutants of Interest at the Alabama Monitoring Sites

Daily Winter Spring Summer Autumn
# # Avg Conf. Avg Conf. Avg Conf. Avg Conf. Avg Conf.
Pollutant Detects | Samples | (ug/m® | Int. | (ugm® | Int. | (ugm® | Int. | (ug/m?® | Int. | (ug/m3 | Int.
East Thomasin Birmingham, Alabama- ETAL
1,3-Butadiene 16 16 0.24 0.07 NA NA NA NA NR NR 0.25 0.13
Acetaldehyde 16 16 2.05 0.41 NA NA NA NA NR NR 2.28 0.71
Acrolein 7 15 1.47 0.51 NA NA NA NA NR NR NR NR
Arsenic (TSP) 16 16 0.0018 | 0.0004 NA NA NA NA NR NR 0.0017 | 0.0007
Benzene 16 16 3.44 1.09 NA NA NA NA NR NR 4.03 1.86
Cadmium (TSP) 16 16 0.0005 | 0.0002 NA NA NA NA NR NR 0.0005 | 0.0002
Carbon Tetrachloride 16 16 0.70 0.05 NA NA NA NA NR NR 0.68 0.07
Formaldehyde 16 16 4.56 0.91 NA NA NA NA NR NR 4.42 1.21
Hexachloro-1,3-butadiene 7 16 0.17 0.04 NA NA NA NA NR NR NR NR
Manganese (TSP) 16 16 0.06 0.02 NA NA NA NA NR NR 0.06 0.02
Naphthalene 15 15 0.31 0.16 NA NA NA NA NR NR 0.37 0.25
Nickel (TSP) 16 16 0.0025 | 0.0005 NA NA NA NA NR NR 0.0029 | 0.0008
p-Dichlorobenzene 15 16 0.37 0.10 NA NA NA NA NR NR 0.44 0.15
Tetrachloroethylene 14 16 0.43 0.15 NA NA NA NA NR NR 0.45 0.23
Xylenes 16 16 8.94 2.76 NA NA NA NA NR NR 10.33 4.51
North Birmingham, Alabama — NBAL
1,3-Butadiene 11 14 0.18 0.06 NA NA NA NA NR NR NR NR
Acetaldehyde 14 14 1.67 0.34 NA NA NA NA NR NR NR NR
Acrolein 6 14 1.41 0.43 NA NA NA NA NR NR NR NR
Arsenic (PM,) 16 16 0.0022 | 0.0006 NA NA NA NA NR NR 0.002 | 0.001
Arsenic (TSP) 16 16 0.0023 | 0.0005 NA NA NA NA NR NR 0.002 | 0.001
Benzene 14 14 3.48 1.52 NA NA NA NA NR NR NR NR
Benzo (a) anthracene 16 16 0.0038 | 0.0030 NA NA NA NA NR NR 0.006 0.005
Benzo (a) pyrene 12 16 0.0025 | 0.0024 NA NA NA NA NR NR NR NR
Benzo (b) fluoranthene 13 16 0.003 0.003 NA NA NA NA NR NR 0.004 | 0.004
Benzo (k) fluoranthene 15 16 0.003 0.002 NA NA NA NA NR NR 0.004 | 0.007
Cadmium (TSP) 16 16 0.0010 | 0.0004 NA NA NA NA NR NR 0.001 0.001




Table 4-3. Daily and Seasonal Averagesfor Pollutantsof Interest at the Alabama Monitoring Sites (Continued)

SEv

Daily Winter Spring Summer Autumn
# # Avg Conf. Avg Conf. Avg Conf. Avg Conf. Avg Conf.
Pollutant Detects | Samples | (ug/m® | Int. | (ug/m® | Int. | (ugm® | Int. | (ug/m?® | Int. | (ug/m® | Int.
Cadmium (PM,,) 16 16 0.0009 | 0.0004 NA NA NA NA NR NR 0.001 0.001
Carbon Tetrachloride 14 14 0.69 0.04 NA NA NA NA NR NR NR NR
Dibenzo(a,h) anthracene 8 16 0.0009 | 0.0008 NA NA NA NA NR NR NR NR
Formaldehyde 14 14 3.86 1.10 NA NA NA NA NR NR NR NR
Hexachloro-1,3-butadiene 5 14 0.19 0.04 NA NA NA NA NR NR NR NR
Manganese (TSP) 16 16 0.07 0.03 NA NA NA NA NR NR 0.096 0.049
Manganese (PM,) 16 16 0.04 0.01 NA NA NA NA NR NR 0.047 0.021
Naphthalene 16 16 0.29 0.10 NA NA NA NA NR NR 0.304 0.161
Nickel (TSP) 16 16 0.0022 | 0.0006 NA NA NA NA NR NR 0.003 0.001
Nickel (PM;() 16 16 0.0015 | 0.0003 NA NA NA NA NR NR 0.002 0.000
p-Dichlorobenzene 14 14 0.43 0.08 NA NA NA NA NR NR NR NR
Tetrachloroethylene 11 14 0.32 0.08 NA NA NA NA NR NR NR NR
Xylenes 14 14 11.86 4.26 NA NA NA NA NR NR NR NR
Providence, Alabama — PVAL
Acetaldehyde 15 15 1.17 0.19 NA NA NA NA NR NR 1.29 0.26
Acrolein 3 14 1.41 1.09 NA NA NA NA NR NR NR NR
Arsenic (TSP) 16 16 0.0010 | 0.0002 NA NA NA NA NR NR 0.0009 | 0.0002
Benzene 15 15 0.68 0.10 NA NA NA NA NR NR 0.61 0.12
Carbon Tetrachloride 15 15 0.68 0.05 NA NA NA NA NR NR 0.71 0.08
Formaldehyde 15 15 3.28 0.96 NA NA NA NA NR NR 3.14 1.07
Manganese (TSP) 16 16 0.0060 | 0.0013 NA NA NA NA NR NR 0.0072 | 0.0021
Naphthalene 16 16 0.02 0.00 NA NA NA NA NR NR 0.0131 | 0.0045
p-Dichlorobenzene 15 15 0.38 0.11 NA NA NA NA NR NR 0.27 0.04
Sloss Industriesin Birmingham, Alabama — SIAL
1,3-Butadiene 12 13 0.25 0.06 NA NA NA NA NR NR NR NR
Acetaldehyde 15 15 1.48 0.21 NA NA NA NA NR NR 1.61 0.33
Acrolein 5 13 2.34 0.92 NA NA NA NA NR NR NR NR
Arsenic (TSP) 16 16 0.005 0.004 NA NA NA NA NR NR 0.007 0.007
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Table 4-3. Daily and Seasonal Averagesfor Pollutants of Interest at the Alabama Monitoring Sites (Continued)

Daily Winter Spring Summer Autumn
# # Avg Conf. Avg Conf. Avg Conf. Avg Conf. Avg Conf.
Pollutant Detects | Samples | (ug/m® | Int. | (ug/m® | Int. | (ugm® | Int. | (ug/m® | Int. | (ug/m3 | Int.
Benzene 13 13 6.50 2.15 NA NA NA NA NR NR NR NR
Benzo (a) pyrene 13 15 0.001 0.001 NA NA NA NA NR NR NR NR
Beryllium (TSP) 16 16 0.0003 | 0.0002 NA NA NA NA NR NR 0.0004 | 0.0003
Carbon Tetrachloride 13 13 0.67 0.06 NA NA NA NA NR NR NR NR
Dibenz (a,h) anthracene 8 15 0.0006 | 0.0002 NA NA NA NA NR NR NR NR
Formaldehyde 15 15 3.29 0.65 NA NA NA NA NR NR 3.09 0.64
Hexachloro-1,3-butadiene 3 13 0.14 0.06 NA NA NA NA NR NR NR NR
Manganese (TSP) 16 16 0.119 0.066 NA NA NA NA NR NR 0.15 0.13
Naphthalene 15 15 0.38 0.14 NA NA NA NA NR NR 0.44 0.23
Nickel (TSP) 16 16 0.002 0.001 NA NA NA NA NR NR 0.003 0.001
p-Dichlorobenzene 13 13 0.57 0.21 NA NA NA NA NR NR NR NR
Tetrachloroethylene 10 13 0.43 0.14 NA NA NA NA NR NR NR NR
Xylenes 13 13 8.27 2.61 NA NA NA NA NR NR NR NR

NA = Not Available due to short sampling duration.
NR = Not Reportable due to low number of detects.




LeY

Table 4-4. Non-Chronic Risk Summary at the Alabama Monitoring Sites

ATSDR ATSDR
Daily Short-term | #of ATSDR | CAL EPA #of CAL Intermediate- | Winter Spring | Summer | Autumn
Average MRL MRL REL Acute | EPA REL term MRL Average | Average | Average | Average
Site | Method | Pollutant | (ug/m®) (ug/m® | Exceedances | (ug/m® | Exceedances (ng/md) (ng/m3) (mg/m® | (ug/m® | (ug/m)
1.47
ETAL | TO-15 Acrolein +0.51 0.11 7 0.19 7 0.09 NA NA NR NR
1.41
NBAL | TO-15 Acrolein +0.43 0.11 6 0.19 6 0.09 NA NA NR NR
1.41
PVAL | TO-15 Acrolein +1.09 0.11 3 0.19 3 0.09 NA NA NR NR
2.34
SIAL | TO-15 | Acrolein +0.92 0.11 5 0.19 5 0.09 NA NA NR NR

NA = Not Available due to short sampling duration.
NR = Not Reportable due to low number of detects.




8¢t

Table 4-5. Pollutants of Interest Concentration Correlationswith Selected M eteor ological Parameters at the Alabama
Monitoring Sites

# Maximum Average Dew Point Wet Bulb Relative | u-Component | v-Component Sea Level
Pollutant Detects | Temperature | Temperature | Temperature | Temperature | Humidity | of theWind of the Wind Pressure
East Thomasin Birmingham, Alabama — ETAL
1,3-Butadiene 16 0.07 -0.05 -0.08 -0.09 -0.08 0.41 -0.05 0.15
Acetaldehyde 16 0.27 0.11 0.00 0.03 -0.24 0.28 -0.21 0.18
Acrolein 7 0.16 0.14 0.14 0.14 0.13 0.39 -0.18 0.32
Arsenic (TSP) 16 0.30 0.18 0.20 0.17 0.18 0.11 -0.40 0.26
Benzene 16 0.08 -0.07 -0.12 -0.12 -0.14 0.16 -0.14 0.37
Cadmium (TSP) 16 0.18 0.04 0.06 0.04 0.10 0.10 -0.23 0.34
Carbon Tetrachloride 16 -0.19 -0.06 -0.03 -0.03 0.01 0.19 0.43 -0.06
Formaldehyde 16 0.68 0.58 0.47 0.51 0.03 0.24 -0.10 0.03
Hexachloro-1,3-butadiene 7 -0.71 -0.77 -0.95 -0.88 -0.70 -0.54 0.58 0.89
Manganese (TSP) 16 0.09 -0.03 0.03 -0.01 0.17 0.16 -0.27 0.22
Naphthalene 15 -0.04 -0.17 -0.26 -0.23 -0.31 0.00 0.10 0.53
Nickel (TSP) 16 0.03 0.03 0.15 0.09 0.42 0.09 -0.19 -0.30
p-Dichlorobenzene 15 0.56 0.42 0.31 0.34 -0.02 0.14 -0.02 -0.02
Tetrachloroethylene 14 0.35 0.21 0.15 0.16 -0.04 -0.04 0.01 0.17
Xylenes 16 0.18 0.03 0.00 -0.01 -0.05 0.23 -0.28 0.18
North Birmingham, Alabama—NBAL
1,3-Butadiene 11 0.22 0.10 0.14 0.11 0.24 -0.36 0.27 0.63
Acetaldehyde 14 0.55 0.44 0.33 0.37 -0.01 0.05 -0.22 0.00
Acrolein 6 0.30 0.23 0.01 0.16 -0.34 -0.23 0.10 0.63
Arsenic (PM;) 16 0.29 0.14 0.14 0.12 0.09 0.06 -0.16 0.22
Arsenic (TSP) 16 0.31 0.18 0.20 0.17 0.19 -0.07 -0.13 0.13
Benzene 14 0.11 -0.02 -0.06 -0.06 -0.09 -0.09 -0.01 0.40
Benzo (a) anthracene 16 0.09 0.00 -0.08 -0.06 -0.19 -0.03 -0.02 0.20
Benzo (a) pyrene 12 0.16 0.12 0.09 0.10 0.01 -0.12 0.04 0.06
Benzo (b) fluoranthene 13 0.08 0.01 -0.02 -0.02 -0.06 -0.18 -0.03 0.18
Benzo (k) fluoranthene 15 0.10 0.02 -0.04 -0.03 -0.13 -0.08 -0.06 0.23
Cadmium (PM,) 16 0.57 0.44 0.38 0.39 0.10 0.04 -0.14 -0.07
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Table 4-5. Pollutants of Interest Concentration Correlationswith Selected M eteorological Parameters at the Alabama
Monitoring Sites (Continued)

# Maximum Average Dew Point Wet Bulb Relative | u-Component | v-Component Sea Level
Pollutant Detects | Temperature | Temperature | Temperature | Temperature | Humidity | of theWind of the Wind Pressure
Cadmium (TSP) 16 0.52 0.40 0.33 0.35 0.07 -0.06 -0.10 -0.07
Carbon Tetrachloride 14 -0.11 -0.10 -0.08 -0.09 -0.03 -0.48 0.46 0.16
Dibenz (a,h) anthracene 8 0.33 0.30 0.28 0.28 0.15 -0.40 0.12 0.13
Formaldehyde 14 0.84 0.79 0.74 0.76 0.37 -0.03 -0.07 -0.21
Hexachloro-1,3-butadiene 5 0.34 0.07 -0.26 -0.04 -0.42 -0.89 0.63 0.79
Manganese (PMy) 16 0.29 0.18 0.06 0.11 -0.23 -0.32 0.37 0.06
Manganese (TSP) 16 0.20 0.14 0.03 0.07 -0.23 -0.59 0.66 0.09
Naphthalene 16 0.08 -0.07 -0.10 -0.10 -0.11 0.11 -0.07 0.27
Nickel (PM,) 16 0.28 0.26 0.32 0.29 0.37 -0.05 -0.09 -0.42
Nickel (TSP) 16 0.04 0.05 0.14 0.10 0.33 -0.07 -0.17 -0.41
p-Dichlorobenzene 14 0.51 0.39 0.32 0.34 0.06 0.04 -0.25 0.10
Tetrachloroethylene 11 0.33 0.24 0.33 0.28 0.47 -0.46 0.35 0.10
Xylenes 14 0.22 0.11 0.15 0.12 0.24 -0.14 -0.25 0.32
Providence, Alabama - PVAL
Acetaldehyde 15 0.13 -0.10 -0.20 -0.17 -0.45 0.36 -0.19 0.15
Acrolein 3 0.25 0.04 0.03 0.03 0.21 -0.63 0.67 -0.59
Arsenic (TSP) 16 0.01 -0.01 -0.01 -0.01 -0.03 0.09 -0.26 0.39
Benzene 15 -0.56 -0.66 -0.64 -0.65 -0.42 0.24 -0.04 0.78
Carbon Tetrachloride 15 -0.37 -0.30 -0.28 -0.28 -0.17 -0.32 0.15 -0.11
Formaldehyde 15 0.78 0.64 0.55 0.59 0.15 0.13 0.04 -0.15
Manganese (TSP) 16 0.24 0.07 -0.02 0.00 -0.26 0.09 -0.20 0.00
Naphthalene 16 -0.27 -0.23 -0.19 -0.21 -0.05 -0.09 0.06 0.31
p-Dichlorobenzene 15 0.49 0.58 0.61 0.61 0.53 -0.01 0.28 -0.25
Sloss Industriesin Birmingham, Alabama —SIAL
1,3-Butadiene 12 0.01 -0.12 -0.12 -0.14 -0.04 0.48 -0.48 0.33
Acetaldehyde 15 0.28 0.15 0.02 0.06 -0.28 0.38 -0.52 -0.08
Acrolein 5 0.74 0.62 0.52 0.55 0.11 0.61 -0.57 0.60
Arsenic (TSP) 16 -0.20 -0.14 0.00 -0.06 0.37 0.02 -0.63 -0.24
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Table 4-5. Pollutants of Interest Concentration Correlationswith Selected M eteorological Parameters at the Alabama
Monitoring Sites (Continued)

# Maximum Average Dew Point Wet Bulb Relative | u-Component | v-Component Sea Level
Pollutant Detects | Temperature | Temperature | Temperature | Temperature | Humidity | of theWind of the Wind Pressure
Benzene 13 0.49 0.35 0.23 0.27 -0.10 0.30 -0.48 0.10
Benzo (a) pyrene 13 0.63 0.55 0.40 0.46 -0.09 0.30 -0.32 -0.24
Beryllium (TSP) 16 0.05 0.07 0.19 0.13 0.42 0.04 -0.66 -0.29
Carbon Tetrachloride 13 -0.17 -0.08 -0.07 -0.06 -0.04 -0.05 0.52 -0.47
Dibenz (a,h) anthracene 8 0.78 0.81 0.75 0.78 0.47 0.09 -0.62 -0.18
Formaldehyde 15 0.77 0.71 0.68 0.69 0.40 0.23 -0.26 -0.36
Hexachloro-1,3-butadiene 3 NA
Manganese (TSP) 16 -0.05 -0.01 0.13 0.07 0.46 0.08 -0.59 -0.30
Naphthalene 15 0.14 -0.04 -0.17 -0.13 -0.38 0.31 -0.17 0.33
Nickel (TSP) 16 -0.04 0.02 0.16 0.10 0.47 -0.01 -0.40 -0.32
p-Dichlorobenzene 13 0.27 0.12 0.06 0.07 -0.08 0.19 -0.28 0.17
Tetrachloroethylene 10 0.12 0.05 0.10 0.07 0.21 -0.43 0.17 0.32
Xylenes 13 0.34 0.19 0.12 0.13 -0.05 0.17 -0.34 0.17
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Table4-6. Motor VehicleInformation for the Alabama Monitoring Sites

2005 Estimated Number of Estimated 10
County Vehicles Vehicles per Person Population mile Vehicle Traffic Data
Site Population Registered (Registration: Population) | Within 10 Miles Owner ship (Daily Average)
ETAL 657,229 544,407 0.83 399,149 330,630 30,000
NBAL 657,229 544,407 0.83 394,649 326,902 2,000
PVAL 657,229 544,407 0.83 28,665 23,744 NA
SIAL 657,229 544,407 0.83 394,649 326,902 2,700

NA = Not available.




Table4-7. 1999 NATA Data Census Tract Summary for the Monitoring Sitesin

Alabama
2005

UATMP 1999 NATA

Annual Modeled 1999 NATA 1999 NATA

Average Concentration | Cancer Risk Noncancer Risk

Pollutant (ug/m®) (ug/m®) (in-a-million) (hazard quotient)
East Thomasin Birmingham, Alabama—ETAL, Census Tract 01073001200
1,3-Butadiene NA 0.16 4.81 0.08
Acetaldehyde NA 2.04 4.48 0.23
Acrolein NA 0.14 - 6.81
Acrylonitrile NA <0.01 0.13 <0.01
Arsenic (TSP) NA 0.03 0.14 <0.01
Benzene NA 2.06 16.03 0.07
Benzo (a) pyrene NA <0.01 0.07 --
Cadmium (TSP) NA 0.18 0.32 0.01
Carbon Tetrachloride NA 0.22 3.24 0.01
Formaldehyde NA 1.81 0.01 0.18
Hexachloro-1,3-butadiene NA <0.01 0.03 <0.01
M anganese (TSP) NA 5.94 - 0.12
Naphthalene NA 0.09 2.98 0.03
Nickel (TSP) NA 0.42 0.07 0.01
p-Dichlorobenzene NA 0.03 0.37 <0.01
Tetrachloroethylene NA 0.17 1.03 <0.01
Xylenes NA 3.32 - 0.03
North Birmingham, Alabama— NBAL, Census Tract 01073000800

1,2-Dichloroethane NA 0.03 0.83 <0.01
1,3-Butadiene NA 0.21 6.17 0.10
Acetaldehyde NA 222 4.89 0.25
Acrolein NA 0.15 - 7.71
Acrylonitrile NA <0.01 0.16 <0.01
Arsenic (TSP) NA 0.03 0.11 <0.01
Arsenic (PM ) NA 0.03 0.11 <0.01
Benzene NA 2.53 19.77 0.08
Benzo (a) anthracene NA <0.01 0.05 --
Benzo (a) pyrene NA <0.01 0.08 --
Benzo (b) fluoranthene NA <0.01 0.05 --
Benzo (k) fluoranthene NA <0.01 0.05 --
Cadmium (TSP) NA 0.90 1.61 0.04
Cadmium (PM 1) NA 0.90 1.61 0.04
Carbon Tetrachloride NA 0.21 3.19 <0.01
Dibenz (a,h) anthracene NA <0.01 0.08 -
Formaldehyde NA 1.95 0.01 0.20
Hexachloro-1,3-butadiene NA <0.01 0.03 <0.01
Indeno(1,2,3-cd)pyrene NA <0.01 0.05 --
Manganese (PM ) NA 10.74 -- 0.21
Manganese (T SP) NA 10.74 -- 0.21
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Table4-7. 1999 NATA Data Census Tract Summary for the Monitoring
Sitesin Alabama (Continued)

2005

UATMP 1999 NATA

Annual M odeled 1999 NATA 1999 NATA

Average Concentration | Cancer Risk Noncancer Risk

Pollutant (ug/m®) (ug/m®) (in-a-million) (hazard quotient)
Naphthalene NA 0.11 3.85 0.04
Nickel (PM 1) NA 0.75 0.12 0.01
Nickel (TSP) NA 0.75 0.12 0.01
p-Dichlorobenzene NA 0.03 0.38 <0.01
Tetrachloroethylene NA 0.18 1.04 <0.01
Trichloroethylene NA 0.12 0.25 <0.01
Xylenes NA 6.31 -- 0.06
Providence, Alabama —PVAL, Census Tract 01073014102
1,3-Butadiene NA 0.07 2.18 0.04
Acetaldehyde NA 1.27 2.79 0.14
Acrolein NA 0.07 -- 3.40
Arsenic (TSP) NA 0.04 0.18 <0.01
Benzene NA 0.96 7.47 0.03
Carbon Tetrachloride NA 0.21 3.17 0.01
Formaldehyde NA 1.31 0.01 0.13
Hexachloro-1,3-butadiene NA <0.01 0.03 <0.01
Manganese (T SP) NA 2.74 -- 0.05
Naphthalene NA 0.03 1.05 0.01
p-Dichlorobenzene NA 0.01 0.12 <0.01
Sloss Industriesin Birmingham, Alabama — SIAL, Census Tract 1073005500

1,3-Butadiene NA 0.17 5.01 0.08
Acetaldehyde NA 2.05 4.52 0.23
Acrolein NA 0.14 - 6.90
Arsenic (TSP) NA 0.03 0.13 <0.01
Benzene NA 2.49 19.41 0.08
Benzo (a) pyrene NA <0.01 0.08 --
Beryllium (TSP) NA 0.01 0.01 <0.01
Cadmium (TSP) NA 0.42 0.75 0.02
Carbon Tetrachloride NA 0.21 3.15 0.01
Chloromethylbenzene NA <0.01 <0.01 --
Dibenz (a,h) anthracene NA <0.01 0.08 --
Formaldehyde NA 1.84 0.01 0.19
Hexachloro-1,3-butadiene NA <0.01 0.03 <0.01
Manganese (TSP) NA 10.65 -- 0.21
Naphthalene NA 0.09 3.12 0.03
Nickel (TSP) NA 0.74 0.12 0.01
p-Dichlorobenzene NA 0.03 0.31 <0.01
Tetrachloroethylene NA 0.17 1.00 <0.01
Xylenes NA 5.80 -- 0.06

NA = Not available due to short sampling duration.

BOLD = pollutant of interest.
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50 Sitein Colorado

This section presents meteorological, concentration, and spatia trends for the UATMP
sitein Colorado (GPCO), located in Grand Junction. Figure 5-1 is atopographical map showing
the monitoring site in its urban location. Figure 5-2 identifies point source emission locations
within 10 miles of this site as reported in the 2002 NEI for point sources. The Grand Junction
site is surrounded by numerous sources, mostly located to the north and east of the site. A large

number of sources near GPCO fall into the liquids distribution source category.

Hourly meteorological dataat aweather station near this site were retrieved for all of
2005. These data are used to determine how meteorological conditions on sample days vary
from normal conditions throughout the year. They are also used to calculate correlations of
meteorological datawith ambient air concentration measurements. The weather station closest
to the GPCO monitoring siteis Walker Field Airport (WBAN 23066).

Grand Junction is located in a mountain valley on the west side of the Rockies. This
location can help protect the area from dramatic weather changes. The area tends to be rather
dry and winds tend to flow out of the east-southeast on average, due to the valley breeze effect.
Valley breezes occur as the sun heats up the side of amountain. The warm air rises, creating a
current that will move up the valley walls (Ruffner and Bair, 1987). Table 5-1 presents average
meteorological conditions of temperature (average maximum and average), moisture (average
dew point temperature, average wet-bulb temperature, and average relative humidity), pressure
(average sealevel pressure), and wind information (average u- and v- components of the wind)
for the entire year and on days samples were taken. Asshown in Table 5-1, average
meteorological conditions on sample days are fairly representative of average weather conditions

throughout the year.

51  Pollutantsof Interest at the Colorado Monitoring Site

As described in Section 3.1.4, the new methodology for evaluating pollutants of interest
isamodification of guidance developed by EPA Region 4 (EPA, 2006b). Each measured
pollutant concentration was compared against alist of risk screening values. If the daily

concentration value was greater than the risk screening value, then the measured concentration
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“failed the screen.” A total of 81 HAPs are listed in the guidance document as having risk
screening values. Table 5-2 presents the fourteen pollutants that failed at |east one screen at
GPCO; atotal of 366 measured concentrations failed screens. The pollutants of interest at
GPCO wereidentified as the pollutants that contributed to the top 95% of the total failed screens,
resulting in nine pollutants. acetaldehyde (62 failed screens), formaldehyde (61), benzene (59),
carbon tetrachloride (54), 1,3-butadiene (41), tetrachloroethylene (29), xylenes (23), acrolein
(15), and hexachloro-1,3-butadiene (10). It’simportant to note that the GPCO site sampled for
carbonyls and VOCs only, and that thisis reflected in the site’' s pollutants of interest.

Also listed in Table 5-2 are the total number of detects and the percent detects failing the
screen. Of the nine pollutants of interest, acetaldehyde, benzene, carbon tetrachloride, acrolein,
and hexachloro-1,3-butadiene had 100% of their detects fail the screening values.

5.2  Concentration Averages at the Colorado Monitoring Site

Three types of concentration averages were calculated for the nine pollutants of interest:
daily, seasonal, and annual. The daily average of a particular pollutant is simply the average
concentration of all detects. If there are at |east seven detects within each season, then a
seasonal average can be calculated. The seasona average includes 1/2 MDLs substituted for all
non-detects. A seasonal average will not be calculated for pollutants with less than seven detects
in arespective season. Finally, the annual average is the average concentration of all detects and
1/2 MDLs substituted for non-detects. The resulting daily averages may therefore be inherently
higher than the annual averages where 1/2 MDL s replacing non-detects are incorporated into the
average. Annua averages will only be calculated for monitoring sites where sampling began no
later than February and ended no earlier than November. Daily and seasonal averages are
presented in Table 5-3. Annual averages will be presented and discussed in further detail in later

sections.

Among the daily averages at GPCO, total xylenes measured the highest concentration by
mass (11.09 + 2.14 pg/m?), followed by formaldehyde (3.16 + 0.44 ug/m°®) and acetaldehyde
(3.02 + 0.51 ug/m°). Total xylene concentrations also measured the highest anong each season,
ranging from 8.72 + 0.96 pg/m® in winter to 13.43 + 3.31 ug/m® in autumn. Acetaldehyde,
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benzene, formaldehyde, and total xylenes were detected in every sample taken at GPCO, while

acrolein and hexachloro-1,3-butadiene were detected in less than