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Executive Summary

This report presents the results and conclusions from the ambient air monitoring conducted
as part of the 2002 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 2002 UATMP included 56 monitoring stations that collected 24-hour air samples,
typically on a 6- or 12-day schedule. Thirty-four sites analyzed ambient air samples for
concentrations of 59 volatile organic compounds (VOC) and 16 carbonyl compounds. Thirteen
sites also analyzed for 80 speciated nonmethane organic compounds (SNMOC). Twelve sites
analyzed for 92 semivolatile compounds (SVOC). Six sites analyzed metal compounds, while
five sites analyzed hexavalent chromium. Overall, nearly 300,000 ambient air concentrations
were measured during the 2002 UATMP. 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 2002 UATMP serve awide range of
purposes. Not only do these data characterize the nature and extent of urban air pollution closeto
the 56 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 fina dataare 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 industrial, motor vehicle, 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 and local agenciesto
understand and appreciate the nature and extent of potentially toxic air pollution in urban
locations. To achieve thisgoal, 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 itsinception in 1987, many environmental and health
agencies have participated in the UATMP to assess the causes and effects of air pollution within
thelir jurisdictions. This report summarizes and interprets the 2002 UATMP monitoring effort,
which included 12 months of six- and twelve-day measurements of ambient air quality at
55 monitoring sitesin or near 32 urban locations. An additional site (PLOR) only measured
hexavalent chromium which isincluded in thisreport. Much of the analysis and data

interpretation in this report focuses on compound-specific data trends.

Note: In previous years, the UATMP sampling typically began in September and ended in
August of the following calendar year. However, for the 2001 “program year”, ERG
began sampling in January 2001 and ended all sampling at the end of December
2001. The 2002 “program year” follows the same convention as last year.

The contents of this report provide both a qualitative overview of air pollution at selected
urban locations and a quantitative analysis of the factors that appear to affect urban air quality
most significantly. Thisreport also focuses on data trends at each of the 56 different air
sampling locations (including PLOR), a site-specific approach that alows for much more
detailed analyses of the factors (e.g., motor vehicle emission sources, industrial sources, natural

sources) that affect air quality differently from one urban center to the next.
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Ultimately, the contents of this report should 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 strongly to air pollution, or to
forecast whether proposed pollution control initiatives might significantly improve air quality.
Recently, EPA has been actively participating in the National Air Toxics Assessment (NATA)
which uses air toxic emissions to model ambient monitoring concentrations across the nation.
UATMP monitoring data may be used to compare modeling results, similar to those of NATA.
Though they are extensive, the analysesin this report should not be viewed as a comprehensive
account of urban air pollution at every UATMP monitoring station. State and local
environmental agencies are encouraged to perform additional analyses of the monitoring data so

that the many factors that affect ambient air quality can be appreciated fully.

To facilitate examination of the 2002 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/airgairags/index.htm.

The remainder of this report is organized into twenty-three text sections and
14 appendices. Table 1-1 highlights the contents of each section. Aswith previous UATMP
annual reports, all figures and tables in this report appear at the end of their respective sections
(figuresfirst, followed by tables).


http://www.epa.gov/ttn/airs/airsaqs/index.htm
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Table1-1

Organization of the 2002 UATMP Report

Report

Section Section Title Overview of Contents
This section provides background information on the scope of the 2002 UATMP and
includes information about the:
* Monitoring locations
2 The 2002 UATMP e Compounds selected for monitoring
e Sampling and analytical methods
» Sampling schedules
* Completeness of the air monitoring program.
These sections, which present and discuss significant trends and relationships in the
3 Overview of Compounds UATMP data, characterize how ambient air concentrations varied with monitoring
P location and with time, then interpret the significance of the observed spatial and
temporal variations.
4 Monitoring results for Phoenix, AZ
(PSAZ, QVAZ, and SPAZ)
Monitoring results for Denver (DECO,
5 SWCO, and WECO) and Grand Junction,
CO (G2CO and GJCO)
Monitoring results for South Florida
6 (BGFL, DBFL, FLFL, and MDFL), St.
Petersburg (AZFL, CWFL, and DNFL)
and Tampa, FL (GAFL and LEFL) These sections summarize the 2002 UATMP monitoring data collected in the
Monitoring results for Cedar Rapids r&eéoectlve c;t;:; aniana%zs in detail ambient air concentrations of selected nitriles
7 (C2IA), Davenport (DAIA), and Des and oxygenaled compounds.
Moines (DMIA)
Monitoring results for Detroit, Ml
8 (APMI, DEMI, E7TMI, HOMI, LOMI,
RRMI, SWMI, and YFMI)
Monitoring results for St. Louis, MO
9 (BTMO, S2MO, S3MO, SAMO, and
SLMO)
Monitoring results for Gulfport (GPMYS),
10 Jackson (JAMS), Pascagoula (PGMS),

and Tupelo, MS (TUMYS)
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Table 1-1. (Continued)

Repprt Section Title Overview of Contents
Section
11 Monitoring results for Beulah, ND
(BUND)
12 Monitoring results for Lincoln, NE (LINE
and LONE)
Monitoring results for Camden (CANJ),
13 Chester (CHNJ), Elizabeth (ELNJ), and
New Brunswick, NJ (NBNJ)
14 Monitoring results for Portland, OR
(PLOR)
15 Monitoring results for Barceloneta
(BAPR) and San Juan, PR (SIPR)
16 Monitoring results for Custer (CUSD)
and Sioux Falls, SD (SFSD)
17 Monitoring results for Nashville, TN
(EATN and LOTN)
18 Monitoring results for Arlington, TX
(ANTX)
19 Monitoring results for Salt Lake City, UT
(SLCL)
Monitoring results for Brattleboro
20 (BRVT), Rutland (RUVT), and
Underhill, VT (UNVT)
This section defines and discusses the concepts of precision and accuracy. Based on
21 Data Quality quantitative and qualitative analyses, this section comments on the precision and
accuracy of the 2002 UATMP ambient air monitoring data.
This section summarizes the most significant findings of the report and makes several
22 Conclusions and Recommendations recommendations for future projects that will involve ambient air monitoring in urban
locations.
23 References This section lists the references cited throughout the report.




20 The2002 UATMP

The 2002 UATMP included 56 monitoring stations that collected 24-hour integrated
canister and cartridge samples of ambient air for up to 12 months at six and twelve day sampling
intervals. One site, DEMI, changed its sampling intervals from every day, three, six, and twelve
days, every quarter. All UATMP samples were analyzed in a central |aboratory for
concentrations of selected hydrocarbons, halogenated hydrocarbons, and polar compounds from
the canister samples, carbonyl compounds from the cartridge samples, semivolatiles from the
XAD-2® thimbles, hexavalent chromium from pre-treated filters, and metal compounds from
filters. The following discussion reviews the monitoring locations, the compounds selected for
monitoring, the sampling schedules, the completeness of the 2002 UATMP, and the sampling
and analytical methods.

21  Monitoring Locations

Although EPA sponsors the UATMP, EPA does not dictate where the UATMP
monitoring stations are located. Rather, representatives from the state and local agencies that
voluntarily participate in the program and contribute to the overall monitoring costs select the
monitoring locations. Some monitors were placed near the centers of heavily populated cities
(e.g., Denver, CO and Phoenix, AZ), while others were placed in moderately populated areas
(e.g., Beulah, ND and Des Moines, 1A). The monitoring stations participating in previous
UATMP programs are listed in Table 2-1.

Figure 2-1 shows the 37 cities participating in the 2002 program. The site descriptionsin
Table 2-2 and in Appendix A provide detailed information on the surroundings at the 2002
UATMP monitoring locations. Monitors that are designated as EPA National Air Toxic Trend
System (NATTS) sites are bolded in Table 2-2. Sections 4 through 20 contain topographic maps
for each of the sites, if available. Industrial facilities within 10 miles of the monitoring sites
were plotted in these sections, aswell. The locations and category descriptions of these
industrial emission sources were report in the 1999 National Emission Inventory (NEI) (EPA,
2002).
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AsFigure 2-1 shows, the 2002 UATMP monitoring sites were distributed across the
country. The monitoring data from these stations may indicate certain air quality trendsthat 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 urban environments.

Chemical concentrations measured during the 2002 UATMP varied significantly from
monitoring location to monitoring location. As discussed throughout this report, the proximity
of the monitoring locations to different emissions sources, especialy industrial facilities and
heavily traveled roadways, often explains the observed spatial variationsin ambient air quality.
To provide afirst approximation of the respective contributions of motor vehicle emissions and
industrial emissions on ambient air quality at each site, Table 2-3 lists the number of people
living within 10 miles of each monitoring location, as well as the stationary source emissionsin

the monitor’ s residing county, according to the 1999 NEI.

At every UATMP monitoring location, the air sampling equipment wasinstalled in a
small temperature-controlled enclosure (usually atrailer or a shed) with the sampling inlet probe
protruding through the roof. With this common setup, every UATMP monitor sampled ambient
air at heights approximately 5 to 20 feet above local ground level.

For record keeping and reporting purposes, each of these locations was assigned:

. A unique four-character UATMP site code — used to track samples from the monitoring
locations to the laboratory; and

. A unique nine-digit AQS site code — used to index monitoring resultsin the AQS

database.

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

2-2



2.2  Compounds Selected for Monitoring

Urban air pollution typically contains hundreds of components, including, but not limited
to, volatile organic compounds (VOC), metals, inorganic acids, and particul ate matter. Because
the sampling and analysis to monitor for every component of air pollution has been prohibitively
expensive, the UATMP instead focuses on measuring ambient levels of 59 VOCs
(13 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar compounds), 13 carbonyl
compounds, 80 Speciated Nonmethane Organic Compounds (SNMOC), 106 Semivolatile
Compounds (SVOC), 11 metals, and hexavalent chromium. Tables 2-4, 2-5, 2-6, 2-7aand b, and
2-8 identify the specific compounds of interest.

2.3  Sampling Schedules

Tables 2-9a and 2-9b present the dates on which sampling began and ended for each
monitoring location. With the following exceptions, the UATMP monitoring locations started
sampling in January 2002 and stopped sampling in December 2002. The following fifteen sites
did not start at the beginning of the sampling period:

. Arlington, Texas site started in June 2002;

. Denver, Colorado sites 2 and 3 (SWCO and WECO) started in July 2002 and May 2002,
respectively;

. St. Petersburg site in Clearwater started in July 2002;

. The South Florida sites (Homestead, Fort Lauderdale, Delray Beach, and Belle Glade)
started in November 2002;

. Houghton Lake site in Michigan started in August 2002;

. St. Louis, Missouri site 4 (S4MO) and Bonne Terre started in December 2002;
. Lincoln site 2 (LONE) started in October 2002;

. Custer, South Dakota site started in March 2002;

. Nashville, TN sites (EATN and LOTN) started in May and April 2002, respectively.



Ten sites ended sampling before December 2002: Grand Junction sites ended in April
2002; Dunedin-St. Petersburg site ended in July 2002; Des Moines, lowa finished in June 2002;
Lodge-Detroit site ended in May 2002; E7Mile-Detroit site ended in August 2002; Allen Park-
and Y ellow Freight-Detroit sites ended in September 2002; and St. Louis sites 2 and 3 ended in
May 2002. Onesite, Lincoln, NE site 1, began sampling in March and ended in September.

According to the UATMP schedule, 24-hour integrated samples were to be collected at
every monitoring location approximately once every 6 or 12 days and each sample collection
began and ended at midnight, local standard time. At each test site, VOC and carbonyl samples
were collected concurrently, except for: South Florida (Belle Glade, Delray Beach, Fort
Lauderdale, and Homestead)-carbonyl only; St. Petersburg, Florida (Azalea Park, Clearwater,
and Dunedin); Tampa, Florida (Gandy and Lewis)-carbonyl only; Detroit, Michigan (East 7 Mile
for SVOCs and Houghton Lake for VOC); St. Louis sites 2, 3, 4-VOC only, and Bonne Terre-
carbonyl only; the Phoenix sites (South Phoenix, Supersite, and Queen Valley)-VOC only; and
the Vermont sites (Brattleboro, Rutland, and Underhill)-VOC only. The following thirteen sites
also collected SNMOC samples:

Barceloneta, Puerto Rico;
. Beulah, North Dakota;
. Cedar Rapids, lowa;

. Custer, South Dakota;

. Davenport, lowa;
. Des Moines, lowa;
. Detroit (East 7 Mile only), Michigan;

. Salt Lake City, Utah;

. San Juan, Puerto Rico;



. Sioux Falls, South Dakota; and

. St. Louis (Bonne Terre, Site 1, and Site 4 only), Missouri.

Twelve sites collected SVOC samples:

. All seven Detroit, Michigan sites;
. All four New Jersey sites; and

. St. Louis (Site 1 only), Missouri.

Six sites collected Metals samples:
. All Colorado sites; and

. Detroit, Michigan (South West High School only)

Five sites collected Hexavalent Chromium samples:
. Detroit, Michigan (Allen Park, Dearborn, Lodge 696, and River Rouge); and

. Portland, Oregon.

As part of the sampling schedule, site operators were instructed to collect duplicate
samples on roughly 10 percent of the sampling days. Sampling calendars were distributed to
help site operators schedul e 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 the 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
characterization (annual -average concentrations) of toxic compounds in ambient air and ensures
that sampling days are evenly distributed among the 7 days of the week to alow comparison of
air quality on weekdaysto air quality on weekends.

24  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, is 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. Tables 2-9a and 2-9b summarize the completeness of the
monitoring data sets collected during the 2002 UATMP:

For VOC sampling, the completeness ranged from 69 to 100 percent, with an overall
completeness of 91 percent;

. For carbonyl sampling, the completeness ranged from 63 to 100 percent with an overall
completeness of 93 percent;

. For SNMOC sampling, the completeness ranged from 75 to 100 percent with an overall
completeness of 92 percent for all sites;

. For SVOC sampling, the completeness ranged from 60 to 100 percent with an overall
completeness of 92 percent;

. For Metals sampling, the completeness ranged from 97 to 100 percent with an overall
completeness of 99 percent; and

. For Hexavalent Chromium, the completeness ranged from 90 to 100 percent with an
overall completeness of 96 percent.



The UATMP data quality objectives are based on the 2002 Quality Assurance Plan,
85-100% completeness for a given monitoring station must be analyzed successfully to generate
asufficiently complete data set for estimating annual average air concentrations. The datain
Tables 2-9a and 2-9b show that 18 data sets (from atotal of 131 data sets) from the 2002
UATMP monitoring stations did not meet this data quality objective. Thirteen siteswhich
measured carbonyls (out of 46 sites), 4 VOC sites (out of 45), 3 SNMOC sites (out of 13), 2
SVOC sites (out of 12), 5 Metals sites (out of 6), and 4 Hexavalent Chromium sites (out of 5)

achieved 100% compl eteness.

25  Sampling and Analytical Methods
During the 2002 UATMP, five EPA-approved methods were used to characterize urban

air pollution:

. Compendium Method TO-15 was used to measure ambient air concentrations of 59 VOC
and 80 SNMOC;

. Compendium Method TO-11A was used to measure ambient air concentrations of

15 carbonyl compounds; and

. Compendium Method TO-13A was used to collect ambient air concentrations of 91
SVOC. Anaysiswas performed following SW-846 Method 8270 protocols.

. Compendium Method 10-3.0 was used to collect ambient concentration of 11 metals.
Analysis was performed following Conpendium Method 10-3.5 protocols.

. Modified CARB Method 039 and ERGs revised method was used to collect ambient air
concentrations of hexavalent chromium.

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 (USEPA, 1999a).



25.1 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 (i.e., cleaned
and evacuated) canisters to the UATMP monitoring stations before each scheduled sampling
event, and site operators connected the canisters to air sampling equipment prior to each
sampling day. Beforetheir usein the field, the passivated canisters had internal sealevel
pressures much lower than atmospheric. Because of this sealevel 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/M S-FID), laboratory staff determined ambient air
concentrations of 59 VOC (13 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar
compounds) and 80 SNMOC within the sample. Because isobutene and 1-butene as well as m-
xylene and p-xylene 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.

Table 2-4 lists the method detection limits for the laboratory analysis of the VOC
samples and Table 2-5 lists the method detection limits for the SNMOC samples. Although the
sensitivity of the analytical method varies from compound to compound, the detection limit for
VOC reported for every compound is lower than 0.53 parts per billion by volume (ppbv); most
of the detection limits were below 0.20 ppbv. Speciated Nonmethane Organic Compound
(SNMOC) detection limits are expressed in parts per billion carbon (ppbC). Most detection
limits were less than 0.30 ppbC, while all were less than 0.77 ppbC.



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 dightly affect the magnitude of the calculated central tendency concentrations,
especially for compounds with alow prevalence. Following the approach used to process the
1995 - 2001 UATMP monitoring data, data analysts replaced all nondetect observations with
concentrations egqual to one-half of the compound’ s corresponding method detection limit. This
approach is recommended for risk assessments involving environmental monitoring data
(USEPA, 1988).

Similar to last year, the reportable SNMOC analysis option was combined with the
standard VOC sampling. These data are presented in Appendix D.

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 silicagel cartridges coated with
2,4-dinitrophenylhydrazine (DNPH), a compound known to react selectively and reversibly with
many aldehydes and ketones. Carbonyl compoundsin ambient air remain within the sampling
cartridge, while other compounds pass through the cartridge without reacting with the DNPH-
coated matrix. Aswith the VOC sampling, the central |aboratory distributed the silica gel
cartridges to the monitoring locations, 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 carbonylsin the sampled ambient air, |aboratory 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 and isobutyral dehyde elute from the HPL C column at the same time, the



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 tolualdehyde isomers, as opposed

to reporting separate concentrations for the three individual compounds.

Appreciating Detection Limits

The detection limit of an analytical method must be considered carefully when interpreting
the corresponding ambient air monitoring data. By definition, detection limits represent the
lowest concentrations at which laboratory equipment can reliably quantify concentrations of
selected compounds to a specific confidence level. If achemica concentration in ambient
air does not exceed the method sensitivity (as gauged by the detection limit), the analytical
method might not differentiate the compound from other compounds in the sample or from
the random “noise” 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 awide range of results, including highly variable concentrations or
“nondetect” observations. Because analytical methods do not quantify concentrations at
levels below the detection limits accurately or precisely, data analysts must exercise caution
when interpreting monitoring data with many reported concentrations at levels near or
below the corresponding detection limits.

Method detection limits are determined at the analytical laboratory by analyzing up to 9
replicate standards prepared on/in the appropriate sampling media (per analytical method).
Instrument detection limits are not determined (9 replicates of standards only) because sample
preparation procedures are not considered.

Table 2-6 lists the method detection limits reported by the analytical laboratory for
measuring concentrations of 13 carbonyl compounds. Although the sensitivity of the analytical
method varies from compound to compound and from site to site, the average detection limit

reported by the analytical laboratory for every compound is less than or equal to 0.16 ppbv.
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When reviewing these data, readers should keep in mind that data analysts replaced all
nondetect observations with concentrations equal to one-half of the compound’ s corresponding

detection limit.

2.5.3 Semivolatile and M etals Sampling and Analytical M ethod

Semivolatile sampling is performed completely by the sites in accordance with EPA
Compendium Method TO-13A for semivolatiles and Compendium Method 10-3.5 for inorganic
compounds (metals). Table 2-10 summarizes the HAP inorganics and semivolatiles sampled for
in 2002. ERG supplies prepared sampling media and receives the samples from the sites for
analysisonly. Sampling modules containing X AD-2® and petri dishes containing filters,
together with Chain of Custody forms and all associated documentation, are shipped to the ERG
laboratory from the field. Upon receipt at the laboratory, sample preparation and analysis
procedures are based on SW-846 Method 3542 and SW-846 Method 8270.

Table 2-7alists the method detection limits for the laboratory analysis of the SVOC
samples. The detection limits decreased after June 1, 2002 because of an analytical
improvements. However, only two sites, SLMO and YFMI, were affected. These new MDLs
aregiven in Table 2-7b. Method detection limits for semivolatile organic compounds ranged
from 0.02 to 0.25ug/m?, with most falling below 0.10 pg/m? in an average sample volume of 200

me.

254 Metalsand Hexavalent Chromium Sampling and Analytical Data

Sodium bicarbonate-impregnated filters were connected to the hexavalent chromium
sampler as shown in Figure 2-2. Ambient air was drawn through the filters through a glass
sampling probe using Teflon® sampling lines at a point as close to the ambient air monitoring
point as possible. A total of 30 samples for the 12-day sampling will be analyzed per site.
Additionally, duplicate samples and field blanks were collected and analyzed at arate of 10% of

the volume of samples.
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ERG shipped bicarbonate-impregnated sodium filtersto each sitein coolers. The
samples were collected for a 24-hour period. After sampling, the filters were removed from the
sampling apparatus, sealed, and returned to the ERG laboratory in the coolersin which they were
received. Disposable polyethylene gloves were used by the field operators when handling the
filters to reduce background contamination levels. Additional details of the hexavalent
chromium sampling and analysis procedures are presented in the California Air Resources Board
Method 039°? and in ERG’ s SOP (ERG-MOR-063).

Table 2-8 lists the method detection limits for the laboratory analysis of the metal and
hexavalent chromium samples. Method Detection limits for metals ranged from 0.5 ng/filter to
100 ng/filter, while the hexavalent chromium method detection limit was 0.013 ng/m® in an

average sample volume of 12 m2.
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Figure 2-1. Cities Participatingin the 2002 Program
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OUTSIDE

Figure 2-2. Hexavalent Chromium Sampling System
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Table2-1. Monitoring Stationswith Past Participation in the UATMP

Program Y ears During Which Station Past Participated

inthe UATMP
1999
Monitoring Station 1994 | 1995 | 1996 | 1997 | 1998 | 2000 | 2001
Allen Park, Detroit, MI (APMI) v
Azalea Park, St. Petersburg, FL (AZFL)
Barceloneta, Puerto Rico (BAPR)
Beulah, ND (BUND) v v
Camden, NJ (CANJ) v v 4 v 4 4
Cedar Rapids, I1A Site 2 (C2IA)
Chester, NJ (CHNJ)
Davenport, |A (DAIA) v
Dearborn, Detroit, M| (DEMI)
Denver, CO (DECO) v
DesMoines, |IA (DMIA) v
Dunedin, St. Petersburg, FL (DNFL)
E7 Mile, Detroit, M1 (E7MI)
Elizabeth, NJ (ELNJ) v

Grand Junction, CO Site 2 (G2CO)

Gandy, Tampa, FL (GAFL)

Grand Junction, CO Site 1 (GJCO)

Gulf Port, MS (GPMYS)

Jackson, MS (JAMYS)

Lewis, Tampa, FL (LEFL)

Lodge, Detroit, MI (LOMI)

New Brunswick, NJ (NBNJ)

Pascagoula, MS (PGMS)

NTISISNSISTINISNSINININSININSINSININSININSINS N IS NN IS
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Table2-1. (Continued)

Program Y ears During Which Station Past Participated
inthe UATMP

1999
Monitoring Station 1994 [ 1995 [ 1996 | 1997 | 1998 | 2000 | 2001

Portland, OR (PLOR) v

Queen Valley, Phoenix, AZ (QVAZ)

River Rouge, Detroit, Ml (RRMI)

Salt Lake City, UT (SLCU) v

San Juan, Puerto Rico (SJPR)

Sioux Falls, SD (SFSD) v

South Phoenix, AZ (SPAZ)

N ISTISISIN NS

Southwest High School, Detroit, Ml
(SWMI)

St. Louis, MO Site 1 (SLMO)

St. Louis, MO Site 2 (S2MO)

St. Louis, MO Site 3 (S3MO)

Supersite, Phoenix, AZ (PSAZ)

SIS SN ]s

Tupelo, MS (TUMYS)

Y ellow Freight, Detroit, M1 (YFMI) v

Note:  Some of the stations shown in the table participated in UATMP prior to the 1994 program. However, this
report considers only ambient air monitoring data collected during the current and previous EPA contracts
(i.e., UATMP program years 1994 through 2001).
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Table2-2. Text Descriptions of the 2002 UATMP Monitoring L ocations

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic

Traffic
Y ear

Description of the
Immediate Surroundings

ANTX

Arlington, TX

Commercial

Suburban

14,310

1999

Arlington, Texasislocated in Tarrant county, approximately
20 mileswest of Dallas. A roadway that averages more than
17,000 vehicles per day is 73 meters from the site. The
monitoring siteislocated in aresidential and light
commercial area of up to one and a half miles. The monitor
itself islocated in the TNRCC building with the probe
through the top of the roof, approximately 15 feet from the
ground.

APMI

Allen Park, Detroit,
MI

Commercial

Suburban

60,000

Unknown

The Allen Park siteis an intermediate site located in a
residential neighborhood 300 feet away from Interstate 75.
Historically, this site has been used to detect impacts from
mobile sources. There are no major industrial sources near
the site. Of all the population-oriented sites in the Detroit
MSA, Allen Park hasthe highest PM , levels. Therefore, it
has been selected as the PM,, ; 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,, SO,, and PM,,

AZFL

AzdeaPark, 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. Mgjor
point sources are located approximately 8 to 15 kilometers
from the monitoring site. In addition, thissiteisat least 150
meters from major roadways. However, given the proximity
of motor vehicle traffic it is expected that mobile sources will
contribute appreciably to the measured samples.

BAPR

Barceloneta, PR

Residential

Rurd

10

1994

The Barceloneta siteis aresidential 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.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic

Traffic
Y ear

Description of the
Immediate Surroundings

BGFL

Belle Glade, FL

Industrial

Rural

12,200

Unknown

Belle Glade isacity located in Broward County, FL. Thisis
arural location with possible pollution come from mobile and
hospital sources aswell as sugar cane burning areas (major
source). Broward and Miami-Dade Counties are ranked high
in the range of the air toxics monitoring criteria ranking
document draft. Itistheinterest of the Southeast Florida
Regional Air Toxics Program to conduct ambient carbonyl
sampling in the Southeast Florida area to assess the potential
health treat and cancer risk.

BRVT

Brattleboro, VT

Commercial

Suburban

16,578

1996

Brattleboro, asmall city in Vermont, is located north of the
town in avacant ot adjacent to afarm and garden center.

The monitoring station isin amoderately industrial area, not
immediately adjacent to heavily traveled roadways. Interstate
91 passes within one mile of the monitoring station.

BTMO

Bonne Terre, MO

Agricultura

Rurd

4,360

1995

The Bonne Terre siteis located on a farm approximately one
hundred miles due south of downtown St. Louis and is used
for our St. Louis area upwind site. It's purpose isto measure
transport of various pollutantsinto the St. Louis areg; it
houses ozone, PM 2.5 Speciation, and Air Toxics monitors.
There are no nearby sources, except VOCs/Formaldehyde
from nearby forests.
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Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic

Traffic
Y ear

Description of the
Immediate Surroundings

BUND

Beulah, ND

Agricultural

Rurd

1,350

1998

Beulah, North Dakota, located in Mercer County, isarural,
agricultural areawith primarily wheat, small grains, and
cattlefarms. There are six lignite coal-fired power plants
within thirty miles of Beulah, one to the east-southeast; one
to the northeast; two to the east; one to the northwest; and
one to the southwest. A petroleum refinery and alignite
coal -fired power plant are fifty miles southeast of Beulah.
Lignite coal mines are located north of the town, south-
southwest of town and southeast of town. The monitoring
station is located in the approximate area of two coal-fired
power plants and a coal gasification plant (the only
functioning coal gasification plant in the nation). A power
plant is located seven milesto the southwest of the
monitoring station; another is six miles to the northwest; and
the gasification plant is five miles to the northwest.

C2IA

Cedar Rapids, |IA
(Site #2)

Residential

Urban

1,500

1994

Thissiteis considered an EPA Urban Scale site with
residential population. Cedar Rapids is a community-wide
exposure area where spatial uniformity in comparison to the
CRIA siteisimportant. Thissiteislocated at the Army
Reserve Government building - on the roof with PM,, ¢
samplers, on the northeast quadrant of Cedar Rapids.

CANJ

Camden, NJ

Residential

Suburban

62,000

1986

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

CHNJ

Chester, NJ

Agricultural

Rurd

12,623

1995

The Chester, NJsiteislocated in arura-agricultural,
residential section and istopographicaly rolling. The datais
located near Lucent Laboratory Building #1. Thereis
potential population, ozone, NO,, and SO, exposure.
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CUSD

Custer, SD

Residential

Suburban

1,940

2002

The site islocated on the edge of an urban area, in a pasture
across the road from the last housing development 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. The siteislocated in the
center of the valley on the east side of the city. Mgjor
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 wild
land health fires (during the winter months). The main
industries in the area include tourism, logging, and mining of
feldspar/quartz.

CWFL

Clearwater, FL

Commercial

Suburban

1,000

Unknown

This was areplacement site for our Dunedin site, at St.
Petersburg, FL. In addition to carbonyls, we also monitor
VOCs, toxic metals, and ozone at the Clearwater site. Our
objective isto measure HAPs (and ozone) in an area of high
population density. Therefore we are monitoring population
exposure not any specific sources. Clearwater isa
"Neighborhood" spatial scale.

DAIA

Davenport, |A

Residential

Urban

1,000

Unknown

The Davenport, lowa site, located in Scott County, in a
metropolitan area approximately 650 yards from the
Mississippi valley, is considered a mgjor residential/general
commercia site. Davenport isacore site for PM,, ¢
monitoring. A meat processing plant, aswell asamilitary
manufacturing arsenal, is within five miles of the sampling
site. Anauminum roll processing plant is located within 10
miles of the site.
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DBFL

Delray Beach, FL

Commercial

Urban

201,032

1995

Delray Beach islocated in Broward County, FL. Thisisa
rural location with possible pollution coming from a major
highway (mobile) and hospital sources. Broward and Miami-
Dade Counties are ranked high in the range of the air toxics
monitoring criteria ranking document draft. 1t isthe interest
of the Southeast Florida Regional Air Toxics Program to
conduct ambient carbonyl sampling in the Southeast Florida
areato assess the potential health treat and cancer risk.

DECO

Denver, CO

Commercial

Urban

44,200

1995

The Denver site, designated as the Denver-CAMP site by the
State of Colorado, is on the northern edge of downtown
Denver on asmall triangle of land bounded by Broadway,
Champa St. and 21% St. The site was originally established in
1965 as a maximum concentration site for the Denver
downtown area. The site provides a measure of the air
pollution levels to which alarge working population is
exposed. Next to amajor road in the downtown Denver area,
the primary influences on the site are motor vehicles. Some
industrial facilities are located to the north of the site, but no
large facilities lie within a one or two mile radius. Residential
areas are located a quarter- to a half- mile to the northeast and
east.

DEMI

Dearborn in Detroit,
Ml

Industrial

Suburban

12,791

1990

Dearborn, M1, an addition to the State network, islocated in
aresidential neighborhood with industrial impacts. An auto
and steel manufacturing plant islocated in close proximity to
the monitoring station. Previous violations of the PM
standard have also occurred at this site. The site lies between
Interstate 75 and Interstate 94. This siteis 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.
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DMIA

DesMoines, 1A

Commercial

Urban

12,400

1996

The Des Moines site islocated in Polk County, lowa, central
to the downtown area and atop a one-story building. The
elevation is dightly higher than the surrounding terrain is
approximately a half mile from an Interstate highway. No
major manufacturers are located in the area, 2-3 miles away
from amajor facility.

DNFL

Dunedinin St.
Petersburg, FL

Residential

Suburban

16,281

1997

The neighborhood spatial scale of representativeness
characterizes this monitoring site for the Tampa Bay pilot
project. Thismonitor isin an area of high population density
with less commercial and industrial influences at the
neighborhood scale. Major point sources are |ocated
approximately 8 to 15 kilometers from the monitoring site
and at least 150 meters from major roadways. Given the
proximity of motor vehicletraffic it is expected that mobile
sources will contribute appreciably to the measured samples.

E7MI

E7 Milein Detroit,
Ml

Residential

Suburban

6,999

Unknown

The East 7 Mile site represents alocation downwind from the
Detroit urban center city areaand islocated in aresidential
neighborhood near Interstate 94. Criteria pollutants that
include NO,, O;, SO, PM,;, and PAMS are also measured at
East 7 Mile.

EATN

Nashville, TN
(Site #1)

Residential

Urban

38,450

1993

Thissiteislocated in Nashville, TN and is located on the roof
of East Health Center. The siteis north (predominately
downwind) of downtown Nashville and is a population
oriented site predominantly influenced by primarily
commercial and mobile sources.

ELNJ

Elizabeth, NJ

Industria

Suburban

170,000

Unknown

Elizabeth islocated in Union County, NJ, at an urban-
industrial site where the topography is relatively smooth. The
monitoring siteis located 75 yards away from the Toll Plaza
and about one mile from Bayway Refinery. The
neighborhood scale is at maximum concentration. The
location has a PM , filter analyzer for sulfates and nitrates as
well asthe UATMP site.




€e¢

Table2-2. (Continued)

UATMP
Code

Monitoring Location

Land Use

Location
Setting

Estimated
Traffic

Traffic
Y ear

Description of the
Immediate Surroundings

FLFL

Pompano Beach, FL

Commercial

Suburban

1,000

1989

The City of Pompano Beach is located in Broward County,
FL. Thisisaurban, residential location in a neighborhood
with pollution sources coming from a major traffic artery
(source) as well as other minor area sources. Broward and
Miami-Dade Counties are ranked high in the range of the air
toxics monitoring criteria ranking document draft. Itisthe
interest of the Southeast Florida Regional Air Toxics
Program to conduct ambient carbonyl sampling in the
Southeast Florida area to assess the potential health treat and
cancer risk.

G2CO

Grand Junction, CO
(Site #2)

Industrial

Urban

2,200

2001

The Grand Junction Site #2 is located at the Mesa County
Health Department north of the Grand Junction downtown
area, aresidential areathat is exposed to mgjor roadways. A
hospital is located next door to the site and is the only
significant point source in the surrounding area. The siteis
aso the primary neighborhood PM,, and PM,, . monitoring
site for Grand Junction.

GAFL

Gandy in Tampa, FL

Commercial

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 (TBRATYS)
pilot project. Thismonitor issited in an area of high
population density with uniform mixed land use, consisting
of residential, commercial, and industrial properties. Mgjor
point sources are located approximately 8 to 15 kilometers
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.
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GJCO

Grand Junction, CO
(Site #1)

Residential

Suburban

10,000

Unknown

Grand Junction Site #1 is southeast of the Grand Junction
downtown area at the Mesa County Traffic Services. GJCO
located in alight industrial areathat contains pockets of
residential areas. A variety of industries are located in the
area, including a cement plant, metal fabricators, plating
operations, alinen cleaner, a pump repair facility, and oil and
chemical distributors. This site represents a maximum
concentration neighborhood scale for Grand Junction.

GPMS

Gulf Port, MS

Commercial

Rural

17,000

1995

The Gulf Port site isin alight commercial and residential
area. Thissite 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.

HOMI

Houghton Lake, Ml

Forest/
Agricultural

Rurd

7,000

2002

The Houghton Lake station is located in Mississaukee
County in the north central portion of Michigan's lower
peninsula. Primary industries in the area include year-round
tourism (boating, fishing, hunting and snow mobileing) as
well as Christmas tree farming. The county is sparsely
populated, but attracts many tourists asit isaprime
recreational area containing many lakes, rivers and streams.
The station is located at a deer research facility just west of
US Route 27. Though not located close to the site, oil and
natural gas production occurs in counties to the south and
north, as Michigan is the nation's 4th largest oil and gas
producer.

JAMS

Jackson, MS

Commercial

Suburban

12,500

Unknown

The Jackson siteislocated in alight commercial and
residential area, 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.
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LEFL

Lewisin Tampa, FL

Residential

Urban

1,055

1999

This monitor is located in an area of moderate population
density with fewer commercial and industrial influences at
the neighborhood scale. Mgjor point sources are located
approximately 8 to 15 kilometers and at least 150 meters
from major roadways. Given the proximity of motor vehicle
traffic mobile sources are expected to contribute appreciably
to the measured samples.

LINE

Lincoln, NE (Site #1)

Residential

Suburban

6,100

2000

The monitoring network for Lancaster County focuses on a
large transportation corridor which includes the Lincoln
Municipal Airport, alarge railroad switching yard, various
high volume roadways. This site was set up at afire station
located within the target during the warmer months (April
though September), the monitor will be placed at a north
location (Fire Station 14) to sample for concentrations
affected by southerly wind flows.

LOMI

Lodge in Detroit, M|

Mobile

Urban

100,000

1990

LOMI isamobile source oriented site established in
Southfield, in the southeast portion of Oakland County. The
siteislocated at the nexus of 696, Telegraph Road, and the
Lodge Freeway.

LONE

Lincoln, NE
(Site#2)

Residential

Suburban

6,200

2000

The monitoring network for Lancaster County focuses on a
large transportation corridor which includes the Lincoln
Municipal Airport, alarge railroad switching yard, various
high volume roadways. This site was set up at adifferent fire
station (from LINE) from October through March. The
monitor was placed at a south location (Fire Station 13) in
order to sample the affects of notherly wind flows.

LOTN

Nashville, TN
(Site #2)

Industrial

Urban

3,000

Unknown

Thisisacoresiteislocated on the roof of Lockland School,
which islocated in the heart of downtown Nashville. Thisis
also a population oriented site influenced primarily by
commercial and mobile sources.
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MDFL

Miami, FL

Commercial

Urban

15,200

2002

Miami is acity located in Dade County, FL. The monitoring
station is located in a urban, commercial and residential
section of town. Pollution sources can come from mobile,
areaand hospital sources. Broward and Miami-Dade
Counties are ranked high in the range of the air toxics
monitoring criteria ranking document draft. It isthe interest
of the Southeast Florida Regional Air Toxics Program to
conduct ambient carbonyl sampling in the Southeast Florida
areato assess the potential health treat and cancer risk.

NBNJ

New Brunswick, NJ

Agricultural

Rurd

63,000

Unknown

The New Brunswick siteislocated in a suburban-agricultural,
residential area and is topographically smooth. The actual
site location isin Rutgers University’s Horticultural Farm.

PGMS

Pascagoula, MS

Commercial

Urban

8,600

2,000

The Pascagoula site is mostly in acommercial areain
proximity to perhapsthe largest industrial areain Mississippi.
The industries near the Pascagoula site include chemical
processes, petroleum refining, and ship building.

PLOR

Porltand, OR

Residential

Urban

1,000

1989

The Northeast Portland site is a neighborhood scale site
located in aprimarily residential area. Surrounding housing
ismostly single-family with some nearby apartment
buildings. Within amile of the site are three elementary
schools, a middle school, a high school, and a major hospital.
The site islocated between an arterial street couplet, and
within aquarter of amile of major arterials having significant
commercial activity, aswell as bus and truck traffic. No
major point sources are located in close proximity to the site,
athough it isaonly afew miles downwind (summertime) of
several TitleV sourcesin the North and Northwest parts of
Portland.
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PSAZ

Supersite in Phoenix,
AZ

Residential

Urban

250

1993

Maricopa County established the South Phoenix site at its
current location in 1999 and operates CO, O, and PM
monitors. The state of Arizona also operates PAMS and air
toxics monitors. The siteis at the edge of aresidentia area,
but also borders on a mixture of commercial properties (retail
stores, restaurants and offices). Industrial areas are located
approximately one mile north of the site.

QVAZ

Queen Vdley in
Phoenix, AZ

Desert

Rurd

200

2001

The state of Arizona established the Queen Valley Water
Tank sitein 2001, near the Superstition Wilderness Class |
area, asastate Class | visibility monitoring location and a
PAMS Type 3 monitoring location. The Queen Valley site
consists of an IMPROVE aerosol sampler, a nephelometer
and meteorological monitoring equipment. The state also
operates O,, trace level NO,,, PAMS and air toxics monitors.
The area surrounding the site is primarily undevel oped desert.
The town of Queen Valley islocated approximately 0.5 miles
north of the site.

RRMI

River Rougein
Detroit, Ml

Industrial

Suburban

500

Unknown

River Rouge, in Detroit, Ml, has been part of the state of
Michigan’s network since the end of 1993. RRMI islocated
in aresidential neighborhood that is also impacted by
industrial sources, near Interstate 75 and Southwest High
School. Emissions from a steel plant, which occupies afew
miles along the riverfront, impact the site. There are drywall
manufacturing companies, the waste water treatment plant, a
sewage incinerator, an asphalt plant, an oil refinery, coke
batteries, coke by-product production facilities, various types
of power generation plants, coal and oil fired combustion
sources, paint shops, and assembly plants. The SO, and PM
are also monitored at this location.

RUVT

Rutland, VT

Commercial

Urban

5,700

2001

Rutland is amoderately sized city in central Vermont. The
monitoring station is located in a parking lot in downtown
Rutland. A heavily traveled state highway and several busy
City streets run within one mile of the monitoring station.
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S2MO

St. Louis, MO
(Site #2)

Residential

Urban

1,000

1999

The St. Louis, Grant Street site has residential influencesto
the east and commercial influences to the north/northeast.
Wind speed, direction, temperature, relative humidity, solar
radiation, and barometric pressure are also measured at this
site.

S3MO

St. Louis, MO
(Site #3)

Residential

Urban

8,532

1998

The site S3MO at Keokuk Street in St. Louisis aresidential
site. Volatile organic compounds were monitored in 2001.

SAMO

St. Louis, MO
(Site #4)

Residential

Urban

22,840

1995

Blair has some industry around it and a fair amount of
industry to the east. It isalso only about 250 meters from 1-
70 (at its closest point).

SFSD

Sioux Falls, SD

Residential

Urban

4,320

1999

The SFSD monitoring siteis located 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 site is mostly residential with afew
retail businesses. The main industrial area of the city is about
3 miles northwest and 2 milesto 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.

SIPR

San Juan, PR

Commercial

Suburban

51,000

Unknown

The Site at the Bayamon Regional Jail, in San Juan, conducts
monitoring for VOC and carbonyls. The prevailing sources
within a3 mile radius of the site include the San Juan power
plant, highways with a nearby toll gate, an asphalt plant, a
sewage authority facility, and industry. Additionally, the San
Juan area has alarge number of automobiles.
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SLCU

Salt Lake City, UT

Residential

Suburban

20,485

1995

The West Valley site, where the UATMP sampler islocated,
isin the southeast corner of the staff parking lot behind
Hillsdale Elementary School. The sampler is north of the
school playground and west of alarge, open residential lot.
The siteis a neighborhood scale SLAMS site for PM, 5, CO,
and O, sampling, not near any point sources of air toxics, but
approximately 100 yards from the nearest street - 12,000 cars
per day on average. The siteis several city blocks away from
the nearest major street or freeway. A variety of light
industries and trucking companies are also located in the
area, but not within 2 or 3 blocks.

SLMO

St. Louis, MO
(Site #1)

Residential

Urban

15,016

2,000

The SLMO site at Grant School in St. Louisisaresidential
site. Commercial influences are approximately 200 yards
east. Volatile organic compounds, carbonyls, hydrocarbons,
meteorological parameters, metals, and PM, ¢ speciation were
conducted at this sitein 2001.

SPAZ

South Phoenix, AZ

Residential

Urban

50,000

1995

The Supersite is intended to represent the central core of the
Phoenix metropolitan areain a high emissions area, and isa
PAMS Type 2 site. The site houses avariety of air
monitoring equipment including criteria pollutant samplers
and analyzers, PAMS and air toxics, total NMHC,
meteorology, visibility/urban haze, and has been selected for
severa state and national air monitoring studies. The area
surrounding the siteis primarily residential neighborhoods.
Thereis an interstate highway approximately one mile west
of the site, as well as commercia and industrial areas within
five miles of the site.
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SWCO

Denver, CO (Site #3)

Residential

Urban

1,366

1993

Located 3 miles northeast of downtown Denver, Swansea
Elementary School islocated in an old residential
neighborhood. The site is one block north of 1-70, a major
interstate highway, and many old industrial sites are located
within afew blocks. These include metal fabrication
facilities, smelters and trucking firms. The siteis also within
the Vasquez Boulevard - 1-70 Superfund area. Thislocation
is midway between the DECO and WECO sampling
locations and provides a different and unique

mix of air toxics sources.

SWMI

South West High
School in Detroit, M|

Commercial

Urban

18,437

Unknown

Southwest High School has been part of the Michigan
network since 1990 and serves as the long term trend location
for the air toxics network. SWMI islocated in aresidential
neighborhood that isimpacted by industrial sources, near
Interstate 75. The major sources include two steel mills, a
used ail reclamation plant, and various manufacturing
companies. The recent empowerment zone status achieved
by the areawill bring in new industries and businesses. The
Detroit Waste Water Treatment plant is aso close.
Measurements for PM, 5, SO, and PM ,, are also collected at
the site.

TUMS

Tupelo, MS

Commercial

Suburban

4,900

1997/1995

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.

UNVT

Underhill, VT

Forest

Rural

1,000

1999

The Underhill monitoring siteislocated in arural area, about
20 miles east of Burlington, VT. Thesiteis at the base of
Mount Mansfield, aremote field surrounded by forest.
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WECO

Denver, CO (Site #2)

Agricultural

Rural

1,500

Unknown

Located 7 miles north-northeast of downtown Denver on the
bank of the South Platte River, thissiteisidealy located to
measure nighttime drainage of the air mass from the Denver
metropolitan area and the thermally driven, daytime upvalley
flows. Thissiteislocated next to agricultural and open space
areas, with residential areas located within one mile. In
addition, major industrial sources are located about one mile
upvalley, including a power plant, sewage treatment plant
and refineries.

YFMI

Y ellow Freight, M1

Industrial

Urban

500

Unknown

The Yellow Freight site currently collects SO, measurements
and islocated in the center of ahighly industrialized area.
The primary influence is from anearby car battery plant. The
site is about 2.25 miles away from the Dearborn and 0.75
miles away from the Southwest High School sites. Its
inclusion in the study provides information about the degree
of heterogeneity of toxic air contaminants across a small
scale.

BOLD = EPA-designated National Air Toxics Trend System (NATTS) site.
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Table 2-3. Site Descriptionsfor the 2002 UATMP Monitoring Stations

Population
Residing Within
2002 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Weather
Code AQS Site Code Location Station 2 1999 NEI® (tpy) Service Station
ANTX 48-439-3011 Arlington, TX 614,071 5,996 Dallas Fort Worth
International Airport
APMI 26-163-0001 Allen Park in Detroit, 1,024,363 15,026 Detroit/Metropolitan
Ml Airport
AZFL 12-103-0018 AzaeaPark in St. 592,642 6,783 St. Petersburg/Whitted
Petersburg, FL Airport
BAPR 72-017-0003 Barceloneta, PR 4,253° 1,477 San Juan, PR
BGFL 12-099-0008 Belle Glade, FL 34,175 4,774 Hollywood Int’| Airport
BRVT 50-025-0004 Brattleboro, VT 27,420 441 Springfield, VT/Hartness
State Airport
BTMO 29-187-0005 Bonne Terre, MO 34,068 203 Cahokia/St. Louis, 1L
BUND 38-057-0004 Beulah, ND 7,415 3,258 Bismarck Municipal
Airport
C2IA 19-113-0037 Cedar Rapids, IA (Site 175,516 2,307
#2) Cedar Rapids Municipal
CANJ 34-007-0003 Camden, NJ 1,946,547 1,606 Philadelphia, PA
CHNJ 34-027-3001 Chester, NJ 237,587 1,724 Somerville, NJ
CUSD 46-033-0003 Custer, SD 4,214 383 Custer County Airport
CWFL 12-103-0004 Clearwater, FL 445,472 6,783 St. Petersburg/Clearwater
DAIA 19-163-0015 Davenport, |A 269,372 1,077 Davenport Nexrad
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Population
Residing Within
2002 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsin the | Closest National Weather
Code AQS Site Code Location Station 2 1999 NEI” (tpy) Service Station
DBFL 12-099-2005 Delray Beach, FL 479,805 4774 Palm Beach International
DECO 08-031-0002 Denver, CO 1,278,037 1,912 Denver/Centennial
Airport
DEMI 26-163-0033 Dearborn in Detroit, 1,225,014 15,026
MI Detroit City Airport
DMIA 19-153-0030 DesMoines, |1A 383,791 2,201 Des Moines International
Airport
DNFL 12-103-1008 Dunedinin St. 454,645 6,783
Petersburg, FL New Port Ritchie, FL
E7MI 26-163-0019 E7 Milein Detroit, Ml 1,167,765 15,026 Detroit City Airport
EATN 47-037-0011 Nashville, TN 518,357 5,483
(Site #2) Nashville/Metro Airport
ELNJ 34-039-0004 Elizabeth, NJ 2,189,897 2,778 Newark International
FLFL 12-011-2004 Pompano Beach, FL 987,475 4,601 Hollywood International
Airport
G2CO 08-077-0016 Grand Junction, CO 103,561 821
(Site #2) Grand Junction, CO
GAFL 12-057-1065 Gandy in Tampa, FL 458,652 14,368 Tampa, FL International
GJCO 08-077-0003 Grand Junction, CO 113,004 821
(Site #1) Grand Junction, CO
GPMS 28-047-0008 Gulf Port, MS 166,963 6,697 Gulf Port, MS
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Population
Residing Within
2002 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsin the | Closest National Weather

Code AQS Site Code Location Station 2 1999 NEI® (tpy) Service Station

HOMI 26-113-0001 Houghton Lake, M 10,391 82 Houghton
Lake/Roscommon
County Airport

JAMS 28-049-0010 Jackson, MS 262,477 1,643 Jackson/Allen C.
Thompson Field

LEFL 12-057-1075 Lewisin Tampa, FL 592,533 14,368 New Port Ritchie, FL

LINE 31-109-0023 Lincoln, NE (Site #1) 239,999 15,474 Lincoln Municipal
Airport

LOMI 26-125-0010 Lodge in Detroit, Ml 1,146,230 11,294 Pontiac, M1

LONE 31-109-0024 Lincoln, NE (Site #2) 240,340 15,474 Lincoln Municipa
Airport

LOTN 47-037-0023 Nashville, TN 552,749 5,483

(Site #2) Nashville Metro Airport

MDFL 12-086-4002 Miami, FL 1,152,632 1,727 Miami International
Airport

NBNJ 34-023-0006 New Brunswick, NJ 856,367 4,119 Somerville, NJ

PGMS 28-059-0006 Pascagoula, MS 58,345 4,564 Pascagoula, MS

PLOR 41-051-0246 Portland, OR 894,082 3,824 Portland International
Airport

PSAZ 04-013-9997 Supersite in Phoenix, 1,377,479 9,621 Phoenix/Deer Valley

AZ Municipal Airport
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Population
Residing Within
2002 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Wesather
Code AQS Site Code Location Station # 1999 NEI® (tpy) Service Station
QVAZ 04-021-8001 Queen Valley in 87,103 1,131 Phoenix/Sky Harbor
Phoenix, AZ Airport
RRMI 26-163-0005 River Rougein 893,937 15,026
Detroit, M Detroit City Airport
RUVT 50-021-0002 Rutland, VT 35,880 402 Burlington International
Airport
S2MO 29-510-0090 St. Louis, MO 796,761 4,348
(Site #2) Cahokia/St. Louis
S3MO 29-510-0091 St. Louis, MO 714,905 4,348
(Site #3) Cahokia/St. Louis
SAMO 29-510-0085 St. Louis, MO  (Site 838,460 4,348
#4) Cahokia/St. Louis
SFSD 46-099-0007 Sioux Falls, SD 148,522 705 Joe Foss Field Airport
SIPR 72-127-0006 San Juan, PR 421,958° 1,196 San Juan, PR
SLCU 49-035-3007 Sat Lake City, UT 827,442 3,955 Salt Lake City
International Airport
SLMO 29-510-0089 St. Louis, MO 714,905 4,348
(Site# 1) Cahokia/St Louis
SPAZ 04-013-4003 South Phoenix, AZ 847,178 9,621 Phoenix - Deer Valley
Municipal Airport
SWCO 08-031-0023 Denver, Co (Site #3) 1,275,463 1,912 Denver/Centennial

Airport
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Table 2-3. (Continued)

Detroit, Ml

Population
Residing Within
2002 10 Miles of the County-level Stationary
UATMP Monitoring Source HAP Emissionsinthe | Closest National Wesather
Code AQS Site Code Location Station # 1999 NEI® (tpy) Service Station
SWMI 26-163-0015 South West High 1,179,491 15,026
School in Detroit, Ml Detroit City Airport
TUMS 28-081-0005 Tupelo, MS 71,430 2,946 Tupelo, MS
UNVT 50-007-0007 Underhill, VT 48,938 798 Burlington International
Airport
WECO 08-031-3001 Denver, CO (Site #2) 852,751 1,995 Denver/Centennial
Airport
YFMI 26-163-0027 Yellow Freight in 1,196,371 15,026

Detroit City Airport

@ Reference: http://zipnet.htm
® Reference: NEI, 2002.
¢ For the two Puerto Rico sites, population data reflect county-level, or zona urbana, population from the 2002 Census.




Table2-4. VOC Method Detection Limits

Method Detection Limit

Compound (ppbv)

Hydrocarbons

Acetylene 0.06
Benzene 0.06
1,3-Butadiene 0.10
Ethylbenzene 0.11
n-Octane 0.10
Propylene 0.05
Styrene 0.12
Toluene 0.08
1,2,4-Trimethylbenzene 0.12
1,3,5-Trimethylbenzene 0.11
m-,p-Xylene 0.13
o-Xylene 0.14
Halogenated Hydrocarbons

Bromochloromethane 0.12
Bromodichloromethane 0.07
Bromoform 0.13
Bromomethane 0.11
Carbon Tetrachloride 0.06
Chlorobenzene 0.09
Chloroethane 0.13
Chloroform 0.06
Chloromethane 0.09
Chloromethylbenzene 0.14
Chloroprene 0.05
Dibromochloromethane 0.10
1,2-Dibromoethane 0.11
m-Dichlorobenzene 0.18
o-Dichlorobenzene 0.17
p-Dichlorobenzene 0.15
1,1-Dichloroethane 0.08
1,2-Dichloroethane 0.10
1,1-Dichloroethene 0.10
cis-1,2-Dichloroethylene 0.11
trans-1,2-Dichloroethylene 0.06
1,2-Dichloropropane 0.07
cis-1,3-Dichloropropene 0.11
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Table 2-4. (Continued)

Method Detection Limit
Compound

(ppbv)
Halogenated Hydrocar bons (Continued)
trans-1,3-Dichloropropene 0.11
Dichlorodifluoromethane 0.07
Dichlorotetrafluoroethane 0.06
Hexachloro-1,3-butadiene 0.15
Methylene Chloride 0.07
1,1,2,2-Tetrachloroethane 0.19
Tetrachloroethylene 0.06
1,2,4-Trichlorobenzene 0.11
1,1,1-Trichloroethane 0.05
1,1,2-Trichloroethane 0.19
Trichloroethylene 0.10
Trichlorofluoromethane 0.14
Trichlorotrifluoroethane 0.07
Vinyl Chloride 0.09
Polar Compounds
Acetonitrile 0.46
Acrylonitrile 0.52
Ethyl Acrylate 0.33
Ethyl tert-Butyl Ether 0.18
Methyl Ethyl Ketone (MEK) 0.34
Methyl Isobutyl Ketone 0.22
Methyl Methacrylate 0.36
Methyl tert-Butyl Ether (MTBE) 0.23
tert-Amyl Methyl Ether 0.18

Because m-xylene and p-xylene elute from the GC column at the same time, the VOC
analytical method can only report 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

Compound ppbC Compound ppbC
Acetylene 0.17 3-Methyl-1-butene 0.24
Benzene 011 Methylcyclohexane 0.16
1,3-Butadiene 0.26 Methylcyclopentane 0.14
n-Butane 0.26 2-Methylheptane 0.25
Cis-2-Butene 0.21 3-Methylheptane 0.17
trans-2-Butene 0.19 2-Methylhexane 0.19
Cyclohexane 0.15 3-Methylhexane 0.18
Cyclopentane 0.14 2-Methylpentane 0.13
Cyclopentene 0.24 3-Methylpentane 0.18
n-Decane 0.18 2-Methyl-1-pentene 0.26
1-Decene 0.30 4-Methyl-1-pentene 0.26
m-Diethylbenzene 0.30 n-Nonane 0.15
p-Diethylbenzene 0.14 1-Nonene 0.35
2,2-Dimethylbutane 011 n-Octane 0.16
2,3-Dimethylbutane 0.13 1-Octene 0.35
2,3-Dimethylpentane 0.30 n-Pentane 0.16
2,4-Dimethylpentane 021 1-Pentene 0.20
n-Dodecane 0.76 cis-2-Pentene 0.20
1-Dodecene 0.76 trans-2-Pentene 0.14
Ethane 0.16 a-Pinene 0.30
2-Ethyl-1-butene 0.26 3-Pinene 0.30
Ethylbenzene 0.16 Propane 0.16
Ethylene 0.17 n-Propylbenzene 0.29
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Table2-5. (Continued)

Method Detection Method Detection

Limit Limit

Compound ppbC Compound ppbC
m-Ethyltoluene 0.16 Propylene 0.17
o-Ethyltoluene 0.29 Propyne 0.17
p-Ethyltoluene 0.35 Styrene 0.05
n-Heptane 0.23 Toluene 0.25
1-Heptene 0.25 n-Tridecane 0.76
n-Hexane 0.14 1-Tridecene 0.76
1-Hexene 0.26 1,2,3-Trimethylbenzene 0.13
cis-2-Hexene 0.26 1,2,4-Trimethylbenzene 0.17
trans-2-Hexene 0.26 1,3,5-Trimethylbenzene 0.19
I sobutane 0.26 2,2,3-Trimethylpentane 0.23
| sobutene/1-Butene 0.24 2,2,4-Trimethylpentane 0.23
| sopentane 0.24 2,3,4-Trimethylpentane 0.20
I soprene 0.13 n-Undecane 0.33
| sopropylbenzene 0.30 1-Undecene 0.33
2-Methyl-1-Butene 0.24 m-,p-Xylene 0.14
2-Methyl-2-Butene 0.24 o-Xylene 0.15

Concentration in ppbC = concentration in ppbv x number of carbon atomsin compound.

Because Isobutene and 1-Butene elute from the GC column at the same time, the SNMOC analytical
method can only report 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
together as a sum.
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Table2-6. Carbonyl Method Detection Limits

Compound Method Detection Limit (ppbv)
Acetaldehyde 0.015
Acetone 0.010
Benzaldehyde 0.002
Butyr/Isobutyraldehyde 0.16
Crotonaldehyde 0.011
2,5-Dimethylbenzaldehyde 0.002
Formaldehyde 0.030
Hexaldehyde 0.005
Isovaeraldehyde 0.003
Propionaldehyde 0.012
Tolualdehydes 0.006
Vaeraddehyde 0.003

Notes. The carbonyl detection limits vary from site to site. Therefore, the above MDL s are averages.

Because butyraldehyde and isobutyraldehyde elute from the HPL C column at the same time, the
carbonyl analytical method can only report the sum of concentrations for these two compounds
and not concentrations of theindividual compounds. For the same reason, the analytical method
also reports only the sum of concentrations for the three tolualdehyde isomers, as opposed to
reporting separate concentrations for the three individual compounds.
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Table 2-7a. Semivolatile Organic Compound Method Detection Limits Prior to 6/1/02

Method Method
Detection Detection
Limit Limit
Compound Total pg/m? Compound Total pg/m?

Acenaphthene 0.03 2,4-Dinitrotoluene 0.05
Acenaphthylene 0.04 2,6-Dinitrotoluene 0.05
Acetophenone 0.07 Diphenylamine 0.13
2-Acetylaminofluorene 0.05 Ethyl methanesulfonate 0.15
4-Aminobiphenyl 0.05 Fluoranthene 0.07
Aniline 0.08 Fluorene 0.05
Anthracene 0.09 Hexachlorobenzene 0.07
Azobenzene 0.09 Hexachlorobutadiene 0.07
Benzidine 0.07 Hexachlorocyclopentadiene 0.11
Benzo(a)anthracene 0.04 Hexachloroethane 0.03
Benzo(a)pyrene 0.09 Hexachloropropene 0.08
Benzo(b)fluoranthene 0.09 Indeno(1,2,3-cd)pyrene 0.07
Benzo(g,h,i)perylene 0.08 Isodrin 0.07
Benzo(k)fluoranthene 0.12 I sophorone 0.11
Benzy! alcohol 0.04 |sosafrole 0.08
bis(2-Chloroethyl)ether 0.06 3-Methylcholanthrene 0.05
bi s(2-Chl oroethoxy)methane 0.07 Methyl methanesulfonate 0.08
bis(2-Chloroisopropyl)ether 0.06 2-Methylnaphthalene 0.06
bis(2-Ethylhexyl)phthalate 0.06 Naphthalene 0.08
4-Bromophenyl phenyl ether 0.06 1,4-Naphthoquinone 0.15
Butyl benzyl phthalate 0.06 1-Naphthylamine 0.03
Carbazole 0.06 2-Naphthylamine 0.05
4-Chloroaniline 0.08 2-Nitroaniline 0.06
Chlorobenzilate 0.06 3-Nitroaniline 0.04
4-Chloro-3-methylphenol 0.08 4-Nitroaniline 0.05
2-Chloronaphthalene 0.09 Nitrobenzene 0.12
2-Chlorophenol 0.05 2-Nitrophenol 0.05
4-Chlorophenylphenyl ether 0.03 4-Nitrophenol 0.04
Chrysene 0.05 N-Nitrosodibutylamine 0.11
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Table 2-7a. (Continued)

Method Method
Detection Detection
Limit Limit
Compound Total ug/m’® Compound Total ug/m’®

0-Cresol (2-Methylphenol) 0.05 N-Nitrosodiethylamine 0.10
o-Toludine 0.07 N-Nitrosomethylethylamine 0.07
m, p-Cresol (3,4-Methylphenal) 0.04 N-Nitrosodimethylamine 0.13
Didlate 0.07 N-Nitrosodipropylamine 0.07
Dibenz(a,h)anthracene 0.08 N-Nitrosopiperidine 0.09
Dibenzofuran 0.05 N-Nitrosopyrrolidine 0.11
Di-n-butyl phthalate 0.07 5-Nitro-o-toluidine 0.05
Di-n-octyl phthalate 0.07 Pentachlorobenzene 0.05
Dinoseb 0.07 Pentachloroethane 0.09
1,2-Dichlorobenzene 0.05 Pentachl oronitrobenzene 0.05
1,3-Dichlorobenzene 0.06 Pentachl orophenol 0.07
1,4-Dichlorobenzene 0.05 Phenacetin 0.08
3,3-Dichlorobenzidine 0.04 Phenanthrene 0.05
2,4-Dichlorophenol 0.07 Phenol 0.11
2,6-Dichlorophenal 0.09 2-Picoline 0.06
Diethyl phthalate 0.04 Pronamide 0.06
4-Dimethylaminoazobenzene 0.07 Pyrene 0.05
7,12-Dimethylbenz(a)anthracene 0.10 Pyridine 0.14
3,3-Dimethylbenzidine 0.06 Safrole 0.07
2,4-Dimethylphenol 0.09 1,2,4,5-Tetrachl orobenzene 0.05
Dimethyl phthalate 0.05 2,3,4,6-Tetrachlorophenol 0.05
1,3-Dintrobenzene 0.05 1,2,4-Trichlorobenzene 0.07
4,6-Dinitro-2-methyl phenol 0.06 2,4,5-Trichlorophenol 0.03
2,4-Dinitrophenol 0.05 2,4,6-Trichlorophenal 0.04
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Table 2-7b. Semivolatile Organic Compound Method Detection Limits After 6/1/02

Method Method
Detection Detection
Limit Limit
Compound Total pg/m? Compound Total pg/m?

Acenaphthene 0.023 2,4-Dinitrotoluene 0.033
Acenaphthylene 0.022 2,6-Dinitrotoluene 0.033
Acetophenone 0.034 Diphenylamine 0.132
2-Acetylaminofluorene 0.017 Ethyl methanesulfonate 0.035
4-Aminobiphenyl 0.132 Fluoranthene 0.019
Aniline 0.066 Fluorene 0.021
Anthracene 0.031 Hexachlorobenzene 0.023
Azobenzene 0.030 Hexachlorobutadiene 0.036
Benzidine 0.250 Hexachlorocyclopentadiene 0.051
Benzo(a)anthracene 0.019 Hexachloroethane 0.025
Benzo(a)pyrene 0.018 Hexachloropropene 0.032
Benzo(b)fluoranthene 0.035 Indeno(1,2,3-cd)pyrene 0.040
Benzo(g,h,i)perylene 0.028 Isodrin 0.023
Benzo(k)fluoranthene 0.028 I sophorone 0.028
Benzy! alcohol 0.042 |sosafrole 0.029
bis(2-Chloroethyl)ether 0.035 3-Methylcholanthrene 0.032
bi s(2-Chloroethoxy)methane 0.035 Methyl methanesulfonate 0.040
bis(2-Chloroisopropyl)ether 0.028 2-Methylnaphthalene 0.029
bis(2-Ethylhexyl)phthalate 0.024 Naphthalene 0.034
4-Bromophenyl phenyl ether 0.030 1,4-Naphthoquinone 0.029
Butyl benzyl phthalate 0.028 1-Naphthylamine 0.122
Carbazole 0.029 2-Naphthylamine 0.121
4-Chloroaniline 0.047 2-Nitroaniline 0.032
Chlorobenzilate 0.016 3-Nitroaniline 0.024
4-Chloro-3-methylphenol 0.034 4-Nitroaniline 0.030
2-Chloronaphthalene 0.020 Nitrobenzene 0.029
2-Chlorophenol 0.038 2-Nitrophenol 0.046
4-Chlorophenylpheny! ether 0.024 4-Nitrophenol 0.034
Chrysene 0.029 N-Nitrosodibutylamine 0.025
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Table 2-7b. (Continued)

Method Method
Detection Detection
Limit Limit
Compound Total pg/m? Compound Total pg/m?

0-Cresol (2-Methylphenol) 0.046 N-Nitrosodiethylamine 0.036
o-Toludine 0.038 N-Nitrosomethylethylamine 0.035
m, p-Cresol (3,4-Methylphenol) 0.042 N-Nitrosodimethylamine 0.033
Didlate 0.023 N-Nitrosodipropylamine 0.028
Dibenz(a,h)anthracene 0.026 N-Nitrosopiperidine 0.024
Dibenzofuran 0.016 N-Nitrosopyrrolidine 0.037
Di-n-butyl phthalate 0.024 5-Nitro-o-Toluidine 0.026
Di-n-octyl phthalate 0.022 Pentachlorobenzene 0.026
Dinoseb 0.031 Pentachloroethane 0.044
1,2-Dichlorobenzene 0.031 Pentachloronitrobenzene 0.036
1,3-Dichlorobenzene 0.025 Pentachl orophenol 0.038
1,4-Dichlorobenzene 0.029 Phenacetin 0.024
3,3-Dichlorobenzidine 0.036 Phenanthrene 0.028
2,4-Dichlorophenol 0.028 Phenol 0.040
2,6-Dichlorophenaol 0.028 2-Picoline 0.161
Diethyl phthalate 0.023 Pronamide 0.029
4-Dimethylaminoazobenzene 0.022 Pyrene 0.027
7,12-Dimethylbenz(a)anthracene 0.028 Pyridine 0.059
3,3-Dimethylbenzidine 0.250 Safrole 0.029
2,4-Dimethylphenol 0.164 1,2,4,5-Tetrachlorobenzene 0.030
Dimethyl phthalate 0.022 2,3,4,6-Tetrachlorophenol 0.035
1,3-Dintrobenzene 0.038 1,2,4-Trichlorobenzene 0.027
4,6-Dinitro-2-methylphenol 0.032 2,4,5-Trichlorophenol 0.033
2,4-Dinitrophenol 0.040 2,4.6-Trichlorophenol 0.024

* These MDLs reflect areduction in volume from5 mL to 1 mL.
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Table2-8. Metals and Hexavalent Chromium Method Detection Limits

Compound DL
Antimony 10 ngffilter
Arsenic 20 ng/filter
Beryllium 5 ngffilter
Cadmium 50 ngffilter
Cobalt 10 ngffilter
Chromium (total Chromium 100 ng/filter
Lead 100 ng/filter
Manganese 100 ng/filter
Mercury 0.5 ng/filter
Nickel 100 ng/filter
Selenium 25 ng/filter
Cr' 0.013 ng/m®
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Table 2-9a. Sampling Schedules and Completeness for Carbonyl Compounds, VOC, SNMOC, and SVOC

o Sampling Period Carbonyl Data VOC Data SNMOC SvVOoC
Site ML%r:;;;gzg Stating | Ending | B | c | A B |clalB | c]a B C
Date Date
ANTX Arlington, TX 6/13/02 | 12/22/02 22 23 96 22 23 96 - ---
APMI Allen Park in 1/02/02 9/23/02 10 10 100 67 80 84 - --- 36 36 100
Detroit, Ml
AZFL AzaleaPark in St. 1/2/02 12/28/02 59 61 97 --
Petersburg, FL
BAPR Barceloneta, PR 1/02/02 | 12/28/02 64 81 79 68 79 86 54 63 86
BGFL Belle Glade, FL 114/02 | 12/22/02 | 5 5 100 | -
BRVT Brattleboro, VT 1/8/02 12/22/02 --- --- 82 90 91 -- -
BTMO Bonne Terre, MD 12/10/02 | 12/28/02 3 4 75 - 3 4 75
BUND Beulah, ND 1/2/02 12/28/02 78 79 99 76 79 96 78 79 99
C2IA Cedar Rapids, 1A 1/2/02 12/28/02 79 79 100 74 77 96 78 79 99
(Site #2)
CANJ Camden, NJ 1/8/02 12/28/02 72 8l 89 74 80 93 - - 20 22 91
CHNJ Chester, NJ 1/2/02 12/28/02 69 76 91 69 75 92 - - 20 23 87
CUsb Custer Park, SD 3/21/02 | 12/28/02 59 59 100 60 60 100 60 60 100
CWFL Clearwater, FL 7/25/02 | 12/28/02 69 69 100 - - - -
DAIA Davenport, A 1/8/02 12/22/02 31 36 86 31 36 86 31 36 86
DBFL | Delray Beach, FL | 11/04/02 | 12/22/02 | 5 5 00 | ---
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Table 2-9a. (Continued)

Sampling Period Carbonyl Data VOC Data
Site Monitoring
Location Starting Ending
Date Date A B C A B C
DECO Denver, CO 1/2/02 12/28/02 48 51 94 50 51 98
DEMI Dearbornin 1/1/02 12/28/02 | 198 203 98 183 192 95
Detroit, Ml
DMIA Des Moines, |1A 1/2/02 6/13/02 19 20 95 14 18 78
DNFL Dunedinin St. 1/2/02 7/31/02 77 81 95
Petersburg, FL
E7MI E7 Milein 1/8/02 8/30/02 4 4 100
Detroit, Ml
EATN Nashville, TN 5/14/02 | 12/16/02 24 27 89 23 28 82
ELNJ Elizabeth, NJ 1/2/02 12/4/02 73 76 96 73 79 92
FLFL Ft. Lauderdale, FL 11/4/02 | 12/10/02 4 4 100
G2CO | Grand Junction, CO 1/2/02 4/26/02 53 53 100 46 49 94
(Site #2)
GAFL Gandy in Tampa, 1/2/02 12/28/02 69 77 90
FL
GJCO | Grand Junction, CO 1/2/02 4/26/02 24 25 96 24 26 92
(Site#1)
GPMS Gulf Port, MS 1/8/02 12/22/02 38 39 97 38 39 97
HOMI | Houghton Lake, MI | 8/12/02 | 12/22/02 11 15 73
JAMS Jackson, MS 1/8/02 12/22/02 39 39 100 35 39 Q0




Table 2-9a. (Continued)

Sampling Period Carbonyl Data VOC Data

Monitoring
Location Starting Ending

Date Date

Site
A B C A B

LEFL | Lewisin Tampa, FL 1/2/02 12/28/02 80 85 94 --- ---

6v-¢

LINE Lincoln, NE 3/21/02 9/29/02 41 43 95 37 40
Fire Station #13

LOMI Lodgein 1/2/02 5/22/02 10 10 100 18 20

Detroit, MI

LONE Lincoln, NE 10/05/02 | 12/28/02 20 21 95 21 21
Fire Station #14

LOTN Nashville, TN 4/20/02 | 12/16/02 21 26 81 18 26

MDFL Miami-Dade, FL 11/16/02 | 12/22/02 4 5 80

NBNJ | New Brunswick, NJ | 1/2/02 12/28/02 71 81 88 70 81

PGMS Pascagoula, MS 1/8/02 12/22/02 38 39 97 38 39

PSAZ Supersitein 1/2/02 12/22/02 52 58
Phoenix, AZ

QVAZ Queen Valley in 1/2/02 12/28/02 47 57
Phoenix, AZ

RRMI River Rougein 1/2/02 12/28/02 21 21 100 10 11
Detroit, MI

RUVT Rutland, VT 1/8/02 12/22/02 29 30

S2MO St. Louis, MO 1/14/02 5/14/02 30 32

(Site #2)
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Table 2-9a. (Continued)

Sampling Period Carbonyl Data VOC Data SNMOC SvVOoC
Site Monitoring
Location Starting Ending
Date Date A B C A B C B B
S3MO St. Louis, MO 1/02/02 5/14/02 31 32 97
(Site #3)
SAMO Denver, CO 12/4/02 | 12/22/02 5 5 100
Site #4
SFSD Sioux Falls, SD 1/2/02 12/28/02 33 52 63 64 77 83
SIPR San Juan, PR 1/2/02 12/28/02 71 80 89 72 79 91
SLCU Salt Lake City, UT 1/2/02 12/28/02 74 85 87 75 82 91
SLMO St. Louis, MO 1/2/02 12/28/02 57 67 85 63 67 94
(Site #1)
SPAZ South Phoenix, AZ 1/2/02 12/28/02 51 58 88
SWCO Denver, CO 7/1/02 12/28/02 35 36 97 36 38 95
Site #3
SWMI South West High 1/8/02 12/28/02 19 19 100 13 18 72
Schooal in
Detroit, Ml
TUMS Tupelo, MS 1/8/02 12/22/02 38 39 97 37 39 95
UNVT Underhill, VT 1/8/02 12/22/02 30 31 97
WECO Denver, CO 5/8/02 12/28/02 46 51 90 45 51 88
Site #2
YFMI Yellow Freight in 1/02/02 9/11/02 14 18 78 20 20 100
Detroit, Ml
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Table 2-9a. (Continued)

Sampling Period Carbonyl Data VOC Data SNMOC SvVOoC "
Site Monitoring
Location Starting Ending
Date Date A B C A B C A B C A B C
Overall — 1,989 | 2,146 | 93 I 2031 | 2,226 | 91 | 585 | 637 92 269 293 92

A = DaysWith Valid Samples
B = Days When Samples Were Collected
C = Completeness (%)

Note:

The completeness data only indicate the number of days when samples were collected.



Table2-9b. Sampling Schedules and Completenessfor Metals and Hexavalent Chromium

Sampling Period Metals Hexavaent Chromium
Code Monitoring
Location Starting Ending
Date Date A B C A B C
APMI Allen Park in 1/02/02 | 9/23/02 10 10 100
Detroit, Ml
DECO Denver, CO 1/2/02 12/28/02 24 24 100
DEMI Dearbornin 1/1/02 12/28/02 10 10 100
Detroit, M1

G2CO | Grand Junction, CO | w2/02 | 4/26/02 | 31 | 31 | 100 | -
(Site #2)

GJCO | Grand dunction,CO | 1/2/02 | 4/26/02 | 25 | 25 | 100 | -
(Site #1)

LOMI Lodgein 1/2/02 5/22/02 10 10 100
Detroit, M|

PLOR Portland, OR 9/5/02 12/28/02 --- 20 20 100

RRMI River Rougein 1/2/02 12/28/02 36 40 90
Detroit, M1

SWCO Denver, CO 7/1/02 12/28/02 18 18 100
Site #3

SWMI South West High 1/8/02 12/28/02 26 26 100
School in
Detroit, M1

WECO Denver, CO 5/8/02 12/28/02 36 37 97
Site#2

Overall — 160 | 161 | 99 86 90 96

A = DaysWith Valid Samples

B = Days When Samples Were Collected

C = Completeness (%)

Note:  The completeness data only indicate the number of days when samples were collected.
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Table 2-10. Semi-volatile and Inorganics (Metals) Which Are HAPs

Analytical
HAP Analytical Method HAP Method

Category IV Category V
Acenaphthene TO-13A Antimony & Compounds 10-3.5%)
Acenaphthylene TO-13A Arsenic & Compounds 10-3.5®
Anthracene TO-13A Beryllium & Compounds 10-3.5®
Benzo(ghi)perylene TO-13A Cadmium & Compounds 10-3.5®
Fluoranthene TO-13A Chromium & Compounds* 10-3.5®
Fluorene TO-13A Lead & Compounds 10-3.5®
Naphthalene TO-13A Manganese & Compounds 10-3.5®
Phenanthrene TO-13A Mercury & Compounds 10-3.5®
Pyrene TO-13A Nickel & Compounds 10-3.5®
Benz(a)anthracene TO-13A Antimony & Compounds 10-3.5®
Benzo(a)pyrene TO-13A Selenium & Compounds 10-3.5®
Benzo(b)fluoranthene TO-13A Cobalt & Compounds 10-3.5®
Benzo(k)fluoranthene TO-13A Hexavalent Chromium CARB 039
Chrysene TO-13A
Dibenz(a,h)anthracene TO-13A
Indeno(1,2,3-cd)pyrene TO-13A
Phenal TO-13A
p-Cresol TO-13A
0-Cresol TO-13A
Quinaline TO-13A
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3.0 Summary of the2002 UATMP Data

This section summarizes the data gathered during the 2002 UATMP reporting year. A
total of 72 VOC and carbonyl compounds were sampled during this program reporting year.
(Unlike previous years, acrolein was not analyzed.) Within the VOCs, three distinct groups of
compounds were identified: 1) hydrocarbons; 2) halogenated hydrocarbons; and 3) polar
compounds. All four of the these compound groups (including carbonyls) are discussed in
greater detail in Sections 3.2 through 3.5.

A complete presentation of the datais found in Appendices C through N. Specifically:

. Appendix C: 2002 Summary Tables for VOC Monitoring;

. Appendix D: 2002 Summary Tables for SNMOC Monitoring;
. Appendix E: 2002 Summary Tables for Carbonyl Monitoring;
. Appendix F: 2002 Summary Tables for SVOC Monitoring;

. Appendix G: 2002 Summary Tables for Metals Monitoring;

. Appendix H: 2002 Summary Tables for Hexavalent Chromium Monitoring;
. Appendix |: 2002 VOC Raw Monitoring Data;

. Appendix J 2002 SNMOC Raw Monitoring Data;

. Appendix K: 2002 Carbonyl Raw Monitoring Data;

. Appendix L: 2002 SVOC Raw Monitoring Data;

. Appendix M: 2002 Metal Raw Monitoring Data; and

. Appendix N: 2002 Hexavalent Chromium Raw Monitoring Data.
Nearly 141,700 urban air toxics VOC and carbony! data concentrations (including duplicate and

replicate samples) were collected at the fifty-five sites for the 2002 UATMP reporting year.

Additionally, thirteen sites chose to sample for speciated nonmethane organic compounds
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(SNMOC) accounting for another 45,630 data concentrations. Semivolatile data were collected
at twelve sites totaling nearly 28,500 data concentrations (data listed in Appendix F). Metals
data were collected at six sites totaling nearly 1760 data concentrations (listed in Appendix F).
Finally, Hexavalent Chromium data were collected at five sites totaling over 86 data
concentrations (listed in Appendix H). These datawill be analyzed on a site-specific basisin
sections four through twenty of this document. Although there are fifty-six stationslisted in
Section 2 of this document, the Portland, OR site (PLOR) did not sample for either VOCs or
carbonyls, however, an Oregon state section is included to summarize the data gathered at this

site.

3.1 DataSummary Parameters

The summary tablesin Appendices C through H were uploaded into a database for air
quality analysis. This section will examine five different data summary parameters. 1) number
of sampling detects; 2) concentration range; 3) geometric means, 4) prevalence; and 5)
correlation. The following paragraphs review the basic findings indicated by the summary
tables.

3.1.1 Number of Sampling Detects

Tables 3-1 and 3-2 are sampling detect summaries of the seventy-two VOC and carbonyl
concentrations. Less than 37% of the pollutants sampled were found to be above the method
detection limit (MDL). Of those that were detected:

33.2% were hydrocarbons;

24.6% were halogenated hydrocarbons,

4.5% were polar compounds; and

37.7% were carbonyl compounds.

These numbers resemble those from the 2001 report. Benzene and dichlorodifluoromethane had
the greatest number of detectable values reported in samples (2,029 and 2030, respectively),

while eleven compounds had zero detects (see Tables 3-1 and 3-2).
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3.1.2 Concentration Range

Nearly 83% of the detects had concentration values less than 1 ppbv, consistent with the
values from the 2001 report. Less than 2% had concentrations greater than 5 ppbv. Polar
compounds were observed in the highest number of samples with concentrations greater than
5 ppbv (423); halogenated hydrocarbons had the lowest (107). There was at |east one
compound sampled at a concentration greater than 5 ppbv on 148 of 310 total sampling days.
An interesting note is that 34 of the seventy compounds never exceeded 1 ppbv.

The range of detectable values for each siteislisted in Table 3-3. The APMI, BAPR,
CHNJ, DEMI, GPMS, LOMI, PGMS, SFSD, SIPR,SLCU, SPAZ, SWCO, TUMS, and WECO
sites had maximum concentration values of over 100 ppbv, unusually high when compared to the
other sites. DEMI, which sampled nearly every day for the first quarter of 2002, had the greatest
number of detects (4,381), and also had the greatest number of samples with concentrations
greater than 5 ppbv (96).

3.1.3 Geometric Means

The geometric mean is the central tendency of lognormally distributed data, and can be
calculated by taking the “n™ root of the product of the “n” concentrations. The geometric mean
isauseful parameter for calculating a central tendency of a concentration data set, whose
arithmetic mean may be skewed by an usually high concentration value. Geometric means for
each site of the four different pollutant groups are presented in Table 3-4 and shown graphically
in Figure 3-1. The SWCO site had the highest geometric mean for total polar compounds
(114.80 pphv); the G2CO had the highest geometric mean for total hydrocarbons (17.11 ppbv).
The highest total halogenated hydrocarbon geometric mean was at APMI (17.59 ppbv). The
SLMO site has the highest total carbonyl geometric mean (23.61 ppbv).

3.14 Prevalence

In the context of the UATMP, prevalence refers to the frequency with which an air
pollutant is found at levels detectable by the corresponding sampling and analytical method. By
indicating the frequency of detection, prevalence can help participating agencies identify
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compounds of concern in urban air pollution, as well asinvestigate sources of these compounds.
Because part of this report is organized to evaluate trends in ambient air quality primarily on the
basis of compound groups, the prevalent compounds are identified on a program-wide, not site-
specific, basis. More importantly, the number of nondetects for a given compound (indicated by
low prevalence) must be considered when interpreting air monitoring results. Specifically,
annual average concentrations cannot be accurately estimated for compounds that are not

detected in amajority of samples.

When reviewing the data summary tables, readers should note that a prevalence of zero
does not necessarily indicate that a compound is not present in ambient air. Rather, compounds
with a prevalence of zero may be present in the air, but at levels consistently below method

detection limits.

For the purposes of this report, a group of program-wide prevalent compounds was
identified for each of the VOC and carbonyl compound groups listed in Section 3.0. These
groups of program-wide prevalent compounds are discussed in detail in Sections 3.2 through 3.5,
and throughout the remaining chapters of this report on a site-specific basis. Because the
UATMP does not characterize every component of air pollution, many compounds known to be
prevalent in urban air (e.g., 0zone and nitrous oxides) are not considered in this report. Readers
should be careful not to confuse the most prevalent compounds program-wide identified by the

2002 UATMP with the most prevalent compounds in urban air pollution.

In previous UATMP reports, program-wide prevalent compounds were identified using
two statistical parameters: the count of the number of nondetects (ND); and the percent
contribution of their mass concentrations. If acompound was detected in at least 75 percent of
all the samples, and if the compound contributed to at |east 90 percent of the mass concentration
within a compound group, then that compound was considered “ program-wide prevalent”. Due
to the significant increase in the number of participating sites during the 2001 program year
(from 15 to 41), thisidentification scheme was re-evaluated to ensure an acceptable number of

VOC prevalent compounds are identified. Thus the criteriawere revised for 2001: 1) to be
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considered prevalent, the compound must be identified and quantified in at least 60% of samples
collected by a site; 2) the compounds must satisfy the first criterion in 34 of the 45 sites sampling
for carbonyls and 33 of 44 sites sampling for VOCs (or 75% for each of the respective sites);

3) the compounds satisfying the first and second criteria must contribute to at least 90% of their
compound group's mass concentration; and 4) the third criterion must satisfy the same 75%
criteria as stated above. The 2002 program year followed this same schema. Twelve
compounds met both of these criteria (3 halogenated hydrocarbons, 8 hydrocarbons, and

1 carbonyl compound).

For the 2002 UATMP, the program-wide prevalent compounds are:

J HYDROCARBONS

1,2,4-Trimethylbenzene
Acetylene

Benzene

Ethylbenzene
m,p-xylene

o-Xylene

Propylene

Toluene

DL ULmOmLmmumwwm

o HALOGENATED HYDROCARBONS
S Chloromethane
S Dichlorodifluoromethane
S Trichlorofluoromethane

. POLAR COMPOUNDS

S No polar compounds were considered prevalent. This mirrors the low number of
sampling detectsin Section 3.1.1.

. CARBONYL COMPOUNDS

S Formaldehyde

Because these compounds were consistently present at detectable levels, the UATMP

monitoring data characterize ambient levels for these compounds much more accurately than
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they characterize ambient levels for the VOCs and carbonyls with lower prevalence. Further, the
high prevalence allows for ameaningful statistical analysis of data correlations and a thorough

review of spatial variations and temporal variations in ambient air quality.

Readers interested in closer examination of datatrends for the less program-wide
prevalent compounds should refer to the summary tablesin Appendices F through I, and the raw
monitoring datain Appendices Jthrough M. However, the reader should note the limitations

posed by data sets with many nondetect observations.

Figures 3-2 through 3-13 illustrate how geometric mean concentrations for the program-

wide prevalent VOCs and carbonyls varied from one monitoring location to the next.

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

+1. Three qualification statements may be made:

. A correlation coefficient of -1 indicates a perfectly “negative” 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 “positive” relationship, indicating
that the magnitudes of two variables both increase and both decrease proportionately.

. Data that are completely uncorrelated have Pearson correlation coefficients of zero.

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 wesk.
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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:

. The statistical significance of the Pearson correlation coefficients was evaluated using a
standard t-test—a test commonly used for this purpose (Harnett, 1982). In this report,
Pearson correlation coefficients were tested for statistical significance using the 5 percent
level of significance. Whenever possible, a 95 percent confidence interval was calculated
around the estimated correlation coefficient. If zero did not fall within the interval, the
coefficient was considered statistically significantly different from zero.

. Data correlations were cal culated only for the most program-wide prevalent compounds
listed in thisreport. Because the UATMP monitoring data are least precise for
compounds having many nondetect observations (see Section 21), eliminating the less
program-wide prevalent compounds improves the correlation analysis.

. Correlations were calculated from the processed UATMP monitoring database in which
each compound has just one numerical concentration for each successful sampling date.
Nondetect observations, duplicate sampling events, and replicate laboratory analyses
were all replaced with appropriate surrogate values. With these data quality measures,
data analysts ensured that the calculated correlations characterize actual trends in the
UATMP air monitoring data.

3.2 UATMP Compound Groups

The seventy-two UATMP compounds listed in section 2 are grouped into four compound
groups. hydrocarbons; halogenated hydrocarbons; polar compounds; and carbonyls. Each
member of the compound groups shares similar chemical makeup, as well as exhibits similar

tendencies.

3.2.1 Hydrocarbons

Hydrocarbons are organic compounds that contain only carbon and hydrogen.
Hydrocarbons are derived mostly from crude petroleum sources and are classified according to
the arrangement of the atoms, as alicyclic, aliphatic, and aromatic. Hydrocarbons are of prime
economic importance because they encompass the constituents of the major fossil fuels,
petroleum and natural gas, as well as plastics, waxes, and oils. In urban air pollution, these
components--along with oxides of nitrogen (NO,) and sunlight--contribute to the formation of

tropospheric ozone.
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As stated above, hydrocarbons in the atmosphere originate from natural sources and from
various anthropogenic sources, such as combustion of fuel and biomass, petroleum refining,
petrochemical manufacturing, solvent use, and gas and oil production and use. Studies have
shown that emissions from different anthropogenic sources vary significantly from location to
location. For example, on anationwide basis, EPA estimates that 50 percent of anthropogenic
nonmethane volatile organic compound releases in 1996 came from industrial processes,

42 percent from transportation, 6 percent from fuel combustion, and the rest from other sources
(USEPA, 1997). In urban areas, however, the estimated contributions of different source
categories differ from these national averages. For instance, a 1987 study in the Los Angeles
area estimated that 49 percent of nonmethane hydrocarbon emissions come from vehicle exhaust,
11 percent from liquid gasoline, 10 percent from gasoline vapor, and 30 percent from sources
other than motor vehicles (Fujitaet a., 1994). These figures suggest that motor vehicles may

play agreater role in hydrocarbon emissions in urban areas than national statistics indicate.

3.2.2 Halogenated Hydrocarbons

Hal ogenated hydrocarbons are organic compounds that contain carbon, hydrogen, and
halogens - the chemical group that includes chlorine, bromine, and fluorine. Most hal ogenated
hydrocarbons are used for industrial purposes and as solvents, though some are produced
naturally (Godish, 1997). Once emitted to the air, many volatile halogenated hydrocarbons resist
photochemical breakdown and therefore persist in the atmosphere for relatively long periods of
time (Godish, 1997; Ramamoorthy and Ramamoorthy, 1997). These compounds can cause
chronic health effects as well as contribute to the formation of tropospheric ozone. Similar to
hydrocarbons, only the hal ogenated hydrocarbons with lower molecular weights are volatile, and
the sampling and analytical methods used in the 2002 UATMP measure a subset of 37 of these

volatile compounds.

3.2.3 Polar Compounds
Polar compounds (i.e., oxygenated compounds such as methyl tert-butyl ether, methyl
ethyl ketone, etc.) were added to the UATMP analyte list that already included the volatile

hal ogenated hydrocarbons and selected hydrocarbons because of the nation-wide use of these
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types of compounds as gasoline additives and their toxicity. Because of the prevalence of
compounds characteristic of motor vehicle emissions, any compounds used as gasoline additives
would be expected to be correspondingly prevalent. Other polar compounds such as acetonitrile
were added to the analyte list because the compounds were observed at high concentrations at

one or more monitoring sites.

3.24 Carbonyl Compounds

Carbonyl compounds are organic compounds characterized by their composition of
carbon, hydrogen, and oxygen, and by the presence of at |east one carbon-oxygen double bond.
Several different factors are known to affect ambient air concentrations of carbonyl compounds,

most notably:

. Combustion sources, motor vehicles, and various industrial processes that emit carbonyl
compounds directly to the atmosphere;

. Photochemical reactions that form carbonyl compounds in the air, typically from airborne
hydrocarbons; and

. Photochemical reactions that consume carbonyl compounds from the air, generally by
photolysis or by reaction with hydroxyl radicals (Seinfeld, 1986).

3.3 Correlationswith Selected Meteorological Parameters

Ambient air concentration tendencies often correlate favorably with ambient
meteorol ogical observations. The following three sections summarize how each of the prevalent
compound 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. Additionally, for the monitors identified asa NATTS site (Table 1-4), back
trajectory analysis were performed to identify where air flow originated 24 and 48 hours prior to

being sampled.

3-9



3.3.1 Maximum and Average Temperature

Temperature is often a component of high ambient air concentrations for some
compounds, such as ozone. The temperature will help speed up the kinetics as compounds react
with each other. According to Table 3-5, the program-wide prevalent compounds had mostly
weak correlations with maximum temperature and average temperature. Formaldehyde had the
strongest correlation with maximum temperature (0.39), as well as the strongest correlation with

average temperature (0.37).

The poor correlation across the majority of the sitesis not surprising due to the complex
and diverse local meteorology associated within the monitoring locations. In the previous
UATMP report, 43 sites are spread across eleven states and one U.S. territory. For this report,
56 sites are spread across sixteen states and one U.S. territory. Asdiscussed in Sections 4

through 20, the temperature parameters correlate much better at certain individual sites.

3.3.2 Moisture Parameters

Three moisture parameters were used in this study for correlation with the prevalent
compounds. The dew point temperature is the temperature to which moist air must be cooled for
it 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
isreached. Therelative humidity isthe ratio of the mixing ratio to its saturation value at the
same temperature and pressure (Rogers and Yau, 1989). All three of these parameters provide

an indication of how much moistureis presently in the air.

As can be seen in Table 3-5, the three moisture parameters had mostly weak correlations
with the prevalent compounds. Only dew point and wet bulb temperatures had correlations
greater than 0.25 or less than -0.25 (with acetylene, chloromethane, and formaldehyde). The
sites used for sampling in this program year were located in different climatic zones ranging
from a desert climate (Arizona) to avery moist climate (Puerto Rico). Chloromethane

concentrations had the strongest correlation with dew point and wet bulb temperatures (0.31 with
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dew point temperature and 0.33 with wet-bulb temperature). As discussed in Sections 4 through

20, the moisture parameters correlate much better at certain individual sites.

3.3.3 Wind 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. Wind direction describes where the wind is coming from, and is measured in degrees
where 0° isfrom the north, 90° is from the east, 180° is from the south, and 270° isfrom the
west. Together, the wind speed and wind direction are described as a vector, and the hourly

values can now be averaged.

The u-component of the wind speed is the vector value traveling toward 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 speed is the vector value traveling toward 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 speed allows averaging and correlation analyses

with the measured concentrations.

Asshown in Table 3-5, the u- and v- components of the wind speed have very weak
correlations with the prevalent compounds across all sites, which is consistent with the
temperature and moisture parameter observations. Geographical features such as mountains or
valleysinfluence wind speed and wind direction. The sites used for sampling in the 2002
program year were located in different geographic zones ranging from a mountainous region

(Colorado) to aplains region (lowa). Additionally, sites|ocated downwind may correlate better
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with the measured concentrations than sites upwind. Formaldehyde concentrations had the
strongest correlation with the u-component of the wind speed (-0.14), while chloromethane had
the strongest correlation with the v-component of the wind speed (0.09). Asdiscussed in

Sections 4 through 20, the u- and v- components correl ate much better at certain individua sites.

Wind is created through changesin 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 topographical areas comparable.

Overall, sealevel pressure correlated weakly with ambient concentration. The strongest
positive correlation occurred with acetylene (0.15), while the strongest negative correlation
occurred with chloromethane and formaldehyde (-0.10).

34  Thelmpact of Motor Vehicle Emissionson Spatial Variations

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 three parameters to evaluate the impact of motor vehicle emissions on

ambient air quality:

Estimated motor vehicle ownership data;
. Motor vehicle emissions profiles; and

. Estimated daily traffic estimates.
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3.4.1 Motor Vehicle Ownership Data

As an indicator of motor vehicle emissions near the UATMP monitoring locations,
Table 3-6 presents estimates of the number of cars owned by residents within 10 miles of each
monitoring location. The total number of motor vehicles owned within a 10-mile radius was
estimated based on aratio of 0.74 cars per person (U.S. population estimate of 288,368,968 and
total number of motor vehiclesin U.S. of 213,393,036).

For purposes of comparison, both motor vehicle ownership data and the geometric mean
of total program-wide prevalent hydrocarbons are presented in Table 3-6. The datain the table
indicate a positive linear correlation between motor vehicle ownership and ambient air
concentrations of hydrocarbons. 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 within a 10-mile radius do not necessarily imply
increased motor vehicle use in the immediate vicinity of a monitoring location.
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.

3.4.2 Motor VehiclesEmissions 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 design (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 spatial 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“BTEX”

compounds) both in motor vehicle exhaust and in ambient air near roadways.
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To examine the impact of motor vehicle emissions on air quality at the 2002 UATMP
monitoring sites, Figure 3-14 compares concentration ratios for the BTEX compounds measured
during the 2002 UATMP to the ratios reported in aroadside study (Conner et al., 1995). This
comparison provides a qualitative depiction of how greatly motor vehicle emissions affect air
quality at the UATMP monitoring locations. the more similar the concentration ratios at a
particular monitoring location are to those of the roadside study, the more likely that motor

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

As Figure 3-14 shows, the concentration ratios for BTEX compounds measured at nearly
every UATMP monitoring station bear some resemblance to the ratios reported in the roadside
study. The BTEX ratios at the CHNJ monitoring site appear to be the most similar to the
roadside study profile. For all monitoring locations the toluene:ethylbenzene ratio is clearly the
largest value of the four ratios, with the exceptions of QVAZ and Y FMI; the
o-xylene:ethylbenzenerratio is clearly the smallest value of the ratios, with the exceptions of
BAPR, LINE, NBNJ, PGMS, QVAZ, and UNVT. These observations suggest, though certainly
do not prove, that emissions from motor vehicles significantly affect levels of hydrocarbonsin

urban ambient air.

3.4.3 Estimated Traffic Data

When a site is being characterized, a parameter often recorded is the number of vehicles
which daily pass the monitor. For 47 of the fifty-six UATMP monitors, traffic data were
available; for the unknown traffic data count, local agencies were contacted to provide an
estimation. Table 3-6 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 occurs at the DBFL site, with over 200,000 vehicles passing
by this monitor. However, hydrocarbons were not measured at this site. For the sites that
measured hydrocarbons, both ELNJ and LOMI experienced the highest amounts of traffic, yet
their hydrocarbon geometric means rank 13" and 32" across the sites, respectively. The highest
geometric means were at G2CO, E7MI, and SPQZ, yet the traffic count is ranked 3157, 24", and
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7™, respectively. Specific characterizations for these sites appear in the separate state sections.
Estimated on-road county emissions were highest in Wayne County, MI, which is the location of
six UATMP sites: APMI, DEMI, E7TMI, RRMI, SWMI, and YFMI. Although hydrocarbon
geometric means in Wayne County varied from 4.51 ppbv (RRMI) to 16.44 ppbv (E7MI), the
highest exposure to traffic occurred at the APMI site. Estimated non-road county emissions
were highest in Maricopa County, AZ, which isthe location of two UATMP sites: PSAZ and
SPAZ. Non-road emission sources include, but are not limited to, activities from airplanes,
construction vehicles, and lawn and garden equipment. There does not appear to be any direct

correlation between traffic counts and geometric hydrocarbon concentrations.

3.5 Variability Analysis

Two types of variability were analyzed for thisreport. The first type examines the
coefficient of variation analysis for each of the prevalent compounds across the UATMP sites.
Figures 3-15 to 3-26 are graphical displays of site standard deviation versus average
concentration. Most of the prevalent compounds are either in a cluster (such as benzene), exhibit
apositive linear correlation (such as propylene), or are spread randomly (such astoluene). The
coefficient of variation provides a relative measure of variability by expressing variationsto the
magnitude of the arithmetic mean. Thisanalysisis better suited for comparing variability across

data distributions for different sites and compounds.

Seasonal variability was the second type of variability analyzed in thisreport. The
UATMP concentration data were divided into the four seasons: spring (March, April, May);
summer (June, July, August); fall (September, October, November); and winter (December,
January, and February). Figures 3-27 to 3-38 provide a graphical display of the average

concentrations by season for the prevalent compounds.

Higher concentration of the prevalent compounds were sampled in winter, athough
summer and fall were close. Spring is the season where the lowest concentrations were
measured. Some compound-specific trends were also noted, such as high concentration of:

1) acetylene and benzene were sampled in winter; 2) chloromethane and formaldehydein
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summer; and 3) dichlorodifluoromethane and trichlorofluoromethane in autumn. However, a
quick review of the profiles reveals most compounds experienced noticeable “ spikes’ across all
sites, while few exhibited arelatively uniform profile (chloromethane, for example). This

observation validates the variabilities for each of the sites.

3.6 UATMP NATTS Sites

Additional analyses were provided on the EPA-designated pilot sites. These siteswill be
used by EPA as participants in the National Air Toxics Trends System (NATTS), which will bea
national monitoring network of air toxic monitors. The monitorswill be used to evaluate air
quality, similar to the National Ambient Air Quality Standard (NAAQS) monitors that measure
criteriapollutants. The two additional analyses are: 1) back trgjectory analysis; and 2) federal
regulation analysis (NATTS sites are designated in bold in Table 2-2).

3.6.1 Back Trajectory Analysis

A back trajectory analysis traces the origin of an air parcel in relation to the location
whereit is currently being examined. 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
referredto asa“time step.” Typical back traectories go 24- to 48- hours prior using surface and
upper air meteorological observations, which iswhat was used for thisreport. Back trajectory
calculations are also governed by other meteorological parameters, such as pressure and

temperature.

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

The meteorological data represented the 2002 sampling year. Back trajectories were constructed

3-16


http://www.arl.noaa.gov/ready/hysplit4.html

24- and 48-hours prior to the sampling day, and a wind regime designation was assigned to
characterize the general location for the origin of the sampled air parcel. The eight wind regimes
are similar to the classifications of a standard eight-point compass (north, northeast, east, etc.).

The individual state section discusses these resultsin full detail.

3.6.2 Federal Regulation Analysis

As stated earlier, urban air toxics are emitted from a variety of stationary industrial and
commercia processes and mobile sources. Many of these emission sources in the areas
surrounding the monitoring stations are already subject to emission limitations. Consequently,
the ambient concentrations of UATMP compounds recorded at the monitoring stations reflect, to
some degree, the emission limitations achieved by facilities and mobile sources in response to
existing air regulations. As additional regulations are implemented, the concentrations of urban
air toxic compounds in the ambient air surrounding the monitoring stations should decrease as

facilities and mobile sources achieve compliance with the new regulations.

3.6.2.1 Regulationsfor Stationary Sources

The national regulations that have the potential to reduce emissions of UATMP
pollutants from stationary sources are grouped into two categories. standards for VOC
developed under section 183(e) of the Clean Air Act (CAA) (Federal Ozone Measures, Control
of Emissions From Certain Sources), and standards for air toxics developed under section 112(d)
of the CAA (Hazardous Air Pollutants, Emission Standards).

Asrequired by section 183 of the CAA, EPA conducted a study of VOC emissions from
consumer and commercial products and devel oped categories of products that account for at least
80 percent of the total VOC emissions (on a reactivity-adjusted basis) in areas that violate the
national ambient air quality standards (NAAQS) for ground-level ozone. The EPA divided the
list into four groups for developing regulations based on the best available controls (as defined
by the CAA). In March 1995, EPA included architectural coatings, automobile refinishing,

consumer products, and commercial products among the highest priority consumer and
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commercial product categories listed for regulation. Table 3-7 provides a brief summary of the
national VOC regulations.

Asrequired by section 112 of the CAA, EPA published alist of industrial source
categories that emit one or more of the 188 air toxics (listed in the section 112(b) of the CAA).
(Theinitial list was published on July 16, 1992 and has undergone several revisions since that
date.). The EPA has developed (or isin the process of developing) standards for all major
sources (those that emit 10 tons/year or more of alisted pollutant or 25 tons/year or more of a
combination of listed pollutants) of air toxics and some area sources that are of particular
concern. Currently, the EPA has promulgated 56 national emission standards for hazardous air
pollutants (NESHAP) and proposed 31 NESHAP to regulate air toxic emissions from the listed
source categories. Table 3-8 provides an overview of the NESHAP that were identified during

thisanaysis.

3.6.2.2 Mobile Sour ces

For mobile sources, there are two applicable programs that have the potential to reduce
ambient concentrations of UATMP pollutants. National Low Emissions Vehicles (NLEV)and
Phasell Reformulated Gasoline (RFG).

The NLEV program is avoluntary nationwide program designed to reduce non-methane
organic compound (NMOC) emissions and NO, emissions from new cars. The NLEV program
is also expected to reduce emissions of air toxics such as benzene, formaldehyde, acetaldehyde,
and 1,3-butadiene. The program started in the northeastern states that are part of the Ozone
Transport Commission (OTC) in model year 1999 and nationally in 2001. The standards are
enforceable in the same manner that other federal motor vehicle emissions control requirements

are enforceable.

Under the NLEV program, car manufacturers voluntarily agreed to meet tailpipe
standards for cars and light-duty trucks that are more stringent than EPA can mandate prior to
model year 2004. The EPA projects that vehicles produced under the NLEV program will be
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approximately 70 percent cleaner than 1998 model year cars. These cleaner vehicles will
achieved reductions of approximately 311 tons of VOC per day in 2007 (based on a program
start date of model year 1999 in the Northeast and model year 2001 nationwide).

For some areas of the country that exceed the national air quality standard for ozone, the
Clean Air Act (CAA) requires that gasoline that had been “reformulated” to achieve reductions
in ozone-forming compounds and toxic air pollutants be made commercialy available. For
gasoline to be considered reformulated, it must have an oxygen content of at least 2.0 percent by
weight, a benzene content no greater than 1.0 percent by volume, and no heavy metals. The use
of RFG has been implemented in two phases. Phase | began in January 1, 1995 and Phase |1
began in 2000. Emissions of VOC and air toxics from vehicles using Phase | RFG are projected
to be 15 percent |less than those that would occur from the use of conventional gasoline. For
vehicles using Phase |1 RFG, VOC and air toxics are reduced by an additional 20 to 25 percent.

3.6.2.3 Regulation Analysis

To assess the potential reduction in ambient concentrations of UATMP compounds
attributable to future regulations, an analysis of the facilities, emissions, and potentially
applicable regulations was conducted for the areas surrounding each of the pilot monitoring
stations. For thisanalysis, alist of stationary facilities that emit UATMP compounds within a
10-mileradius of each monitoring station was obtained from the National Emissions Inventory
for HAPs database. Thelist of facilities from the NEI database was restricted to those facilities
that account for approximately the top 90 percent of the UATMP pollutant emissions in the 10-

mile areas.

For these facilities, the various air regulations were reviewed to determine if they could
potentially be applicable. The regulations reviewed were limited to those with compliance dates
that occur after 1999. This date was selected to coincide with the year of the emissions datain
the NTI database. Regulations with earlier compliance dates would already be in place and no
future emission reduction would be achieved. For thisanalysis, Standards of Performance for

New Sources (NSPS) were not included since projections of new source construction are not
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available for the target areas. Additionally, since data on traffic patterns around the monitoring
stations are not available, projections of the emission trends associated with the mobile source

regulations were also not included in this analysis.

To determine the applicability of the various regulations to the facilities in the 10-mile
areas, the type of process or operation in use at each facility was obtained from the standard
industrial classification (SIC) codesin the NEI database. Additionally, searches of facility
names were conducted on the World Wide Web to obtain additional information regarding a
facility's activities. For the NESHAP, the preambles that accompany the promulgated
regulations typically identify the SIC codes for the industrial categories and entities that are
potentially subject to the NESHAP. Consequently, the SIC codes were used directly to assign
NESHAP to specific facilities. Unlike the NESHAP, the preambles to the national VOC
regulations do not explicitly identify the SIC codes to which the rules apply. Rather, the general
types of manufacturers or products that the rules are expected to cover are identified in the
preambles. Consequently, the VOC regulations were assigned using facility names,

supplemented by descriptive information obtained from web searches of the facility names.

To determine the potential emission reductions attributable to the regulations, the average
emission reductions that are expected to be achieved by the regulations were obtained from the
rule preambles. These average emission reductions were applied to the urban air toxic
compounds covered by the particular regulation. For example, if aregulation covered emissions
of toluene and xylene and the rule was projected to achieve an average emission reduction of 60
percent, then the toluene and xylene emissions from facilities potentially subject to that rule were
reduced by 60 percent.

For each of the individual monitoring stations, the major contributors to emissions of
UATMP HAP pollutants and the expected trend in emissions are discussed fully in the individual
state sections. Table 3-9 provides a summary of the pollutants and sources regulated for the
NATTS sites.
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3.7 MetalsAnalysis

Figure 3-39 isa profile of the average metals concentrations that were sampled during the
2002 UATMP. Six sites opted to sample for metal compounds, of which five are located in
Colorado (DECO, SWCO, WECO, GJCO, and G2CO). Thesixthislocated in Detroit, Michigan
(SWMI). (Only GJCO and G2CO sampled for metals during the 2001 program year). WECO
and SWCO (216,331 and 172,142 ngffilter, respectively) had the highest metal concentrations of
al six sites. These Denver sites are located relatively close to each other, although in separate
counties. GJCO had a considerably lower average concentration when compared to the other
sites (56,464 ngffilter). G2CO had a significantly higher average metal concentration than
GJCO, nearly three times as much. Interestingly, GJCO is located to the north of G2CO, in a
less urban area, whereas G2CO islocated near amaor highway and in amore industrial part of

town.

3.8 TrendsAnalysis

Table 2-1 represents past UATMP participation for sites also participating in thisyear’s
program. For sitesthat participated prior to 2001 and are still participants through the 2002
program year, atrends analysis was conducted. Sitesincluded in the analysis are: BUND (1999-
2003); CANJ (1994-2003); DAIA (2000-2003); DECO (2000-2003); DMIA (2000-2003); ELNJ
(2000-2003); SFSD (2000-2003); and SLCU (1999-2003). The trends analyzed are annual
averages and seasonal averages at each site for three compounds, 1,3-butadiene, benzene, and
formaldehyde.

3.8.1 Trendsin Annual Averages

Figures 3-40a thru 3-40h show a comparison of the yearly average concentrations of 1,3-
butadiene, benzene, and formaldehyde for each of the eight sites. At each site analyzed,
formaldehyde consistently had the highest average annual concentrations while 1,3-butadiene
consistently had the lowest.

Of the eight sites, DMIA measured the highest average annual formaldehyde
concentrations, with 2001 having the highest average concentration. Formaldehyde

concentrations were highest in 2001 for three of the seven sites (SFSD did not sample for
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carbonyls until 2002). For CANJ, the site with the most years of participation, the highest

average annual formaldehyde concentration was sampled in 1997.

Average annual concentrations of 1,3-butadiene were highest at SLCU. It isimportant to
note that samples of this compound were consistently below the method detection limit (MDL),
resulting in low average concentrations for this compound. The highest average 1,3-butadiene
concentrations were generally after 1999. CANJ sampled its highest average 1,3-butadiene

concentration in 1998.

Average annual concentrations of benzene were highest at DECO and SLCU. Average
benzene concentrations were greater than 1.00 ppbv during 2000 at DECO and both 1999 and
2000 for SLCU. Thedistribution of the highest average benzene concentrations for the sites was
spread fairly evenly across the years. CANJ sampled its highest average benzene concentration
in 1998.

3.8.2 Trendsin Seasonal Averages

Figures 3-41athru 3-41h show a comparison of the seasonal average concentrations for
each year of participation for each of the eight sites. Again, average formaldehyde
concentrations were the highest of the three compounds for each site, year, and season, while
1,3-butadiene had the lowest. For 1,3-butadiene and benzene, the seasons with the highest
average concentrations tended to be autumn and winter. For formaldehyde, the seasons with the

highest average concentrations tended to be summer and autumn.

3-22



Figure 3-1a. Comparison of the Geometric Means of the Compound Groups (ANTX-HOMI)
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Figure 3-1b. Comparison of the Geometric Means of the Compound Groups (JAMS-YFMI)
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Figure 3-2. Geometric Mean of 1,2,4-Trimethylbenzene by Monitoring Location
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Figure 3-3. Geometric Mean of Acetylene by Monitoring Location

MDL 0.06 ppbv

™ N
(ngqdd) uesy o1118WO08D

3-26

0,

INDA
023M
L1ANN
SWNL
INMS
OOMS
ZvdS
OW1S
no1s
ddrs
as4s
OWES
Onzs
1ANY
INYS
ZVAO
ZvSsd
SW9d
CNEN
NL1O1
3INOT
INO
aNn
SAVC
INOH
SINdD
0or9
0079
CNT3
NINE]
INZ3
VING
INEle]
003a
viva
asno
CNHO
CNYD
\4e)
aNng
LAdg
ddvd
INDY
XLNVY

Monitoring Location



Figure 3-4. Geometric Mean of Benzene by Monitoring Location

MDL 0.06 ppbv

2.5

0 -
—i
(nqdd) uesy o1118WO08D

3-27

0,

INA
OoaM
1ANN
SWNL
INMS
OOMS
Zvds
OIS
noi1s
ddrs
asds
ONES
OWNeZs
1ANY
INTS
ZVAD
ZV'Sd
SNOd
CNAN
NL1O1
aNOT
INOT
aNIT
SVCT
INOH
SNdO
0oro
02¢9
N3
N1v3
IN23
VING
IN3a
023a
viva
asno
CNHO
CNVD
A0
anNng
1NAdd
ddvd
INdV
XINV

Monitoring Location



Figure 3-5. Geometric Mean of Chloromethane by Monitoring Location

MDL 0.09 ppbv

1.25

! !
T T

i Lo Lo

~ :

o
o

(Aqdd) uesy o1118WO0B8D

3-28

0.25 +
0 m

INdA
023aMm
1ANN
SWNL
INMS
ODMS
ZvdS
ONTS
nois
ddrs
asds
ONES
OWNes
1ANY
INYS
ZYNO
ZvSsd
SWOd
CNGN
NL1O1
aNOT
INOT
3aNIT
SVCT
INOH
SIWdO
0oro
0229
CNT13
NL1Vv3
IN23
VING
IN3d
0o3d
viva
asno
CNHO
CNVO
V2o
aNngd
1Nd9
ddvd
INdV
X1INV

Monitoring Location



Figure 3-6. Geometric Mean of Dichlorodifluoromethane by Monitoring Location

MDL 0.07 ppbv
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Figure 3-7. Geometric Mean of Ethylbenzene by Monitoring Location

MDL 0.11 ppbv
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Figure 3-8. Geometric Mean of Formaldehyde by Monitoring Location

MDL 0.02 ppbv
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Figure 3-9. Geometric Mean of m,p- Xylene by Monitoring Location

MDL 0.13 ppbv
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Figure 3-10. Geometric Mean of o- Xylene by Monitoring Location

MDL 0.14 ppbv
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Figure 3-11. Geometric Mean of Propylene by Monitoring Location

MDL 0.05 ppbv
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Figure 3-12. Geometric Mean of Toluene by Monitoring Location

MDL 0.08 ppbv
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Figure 3-13. Geometric Mean of Trichlorofluoromethane by Monitoring Location

MDL 0.14 ppbv
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Figure 3-14. Comparison of Concentration Ratios for BTEX Compounds vs. Roadside Study
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Figure 3-14 (Continued)
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Figure 3-14 (Continued)
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Figure 3-14 (Continued)
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Figure 3-14 (Continued)
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Figure 3-14 (Continued)
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Figure 3-15. Coefficient of Variation Analysis of 1,2,4-Trimethylbenzene Across 44 Sites
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Figure 3-16. Coefficient of Variation Analysis of Acetylene Across 44 Sites
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Figure 3-17. Coefficient of Variation Analysis of Benzene Across 44 Sites
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Figure 3-18. Coefficient of Variation Analysis of Chloromethane Across 44 Sites
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Figure 3-19. Coefficient of Variation Analysis of Dichlorodifluoromethane Across 44 Sites
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Figure 3-20. Coefficient of Variation Analysis of Ethylbenzene Across 44 Sites
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Figure 3-21. Coefficient of Variation Analysis of Formaldehyde Across 45 Sites
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Figure 3-22. Coefficient of Variation Analysis of m,p-Xylene Across 44 Sites
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Figure 3-23. Coefficient of Variation Analysis of o0-Xylene Across 44 Sites
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Figure 3-24. Coefficient of Variation Analysis of Propylene Across 44 Sites
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Figure 3-25. Coefficient of Variation Analysis of Toluene Across 44 Sites
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Figure 3-26. Coefficient of Variation Analysis of Trichlorofluoromethane Across 44 Sites
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Figure 3-27a. Average 1,2,4-Trimethylbenzene Concentration by Season (ANTX-LINE)
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Figure 3-27b. Average 1,2,4-Trimethylbenzene Concentration by Season (LOMI-YFMI)
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Figure 3-28a. Average Acetylene Concentration by Season (ANTX-LINE)
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Figure 3-28b. Average Acetylene Concentration by Season (LOMI-YFMI)

ANy

222222277

V2222222222222 77777

V

N

Ty

D

2222222222222

V.

Zzzzizizzzgq;;z;;z;z% /7% 2777700 7]

777ZZZZZZ4

AN

A

ANMMMMMIMDMIMIDIDIDIN2]I2]082]1IW

2222222222222 2}

YV ZZ4
AN aaas:

/2222222222222 27777

V2277
NN\

V7

V72

10

(ngdd) uoneuaiuasuo) abelany

3-58

Monitoring Location

O Autumn

1 Spring W Summer

OWinter




Figure 3-29a. Average Benzene Concentration by Season (ANTX-LINE)
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Figure 3-29b. Average Benzene Concentration by Season (LOMI-YFMI)

YFMI Winter AVG Conc
8.08, Spring 5.879 ppbv
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Figure 3-30a. Average Chloromethane Concentration by Season (ANTX-LINE)
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Figure 3-30b. Average Chloromethane Concentration by Season (LOMI-YFMI)
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Figure 3-31a. Average Dichlorodifluoromethane Concentration by Season (ANTX-LINE)
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Figure 3-31b. Average Dichlorodifluoromethane Concentration by Season (LOMI-YFMI)
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Figure 3-32a. Average Ethylbenzene Concentration by Season (ANTX-LINE)
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Figure 3-32b. Average Ethylbenzene Concentration by Season (LOMI-YFMI)
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Figure 3-33a. Average Formaldehyde Concentration by Season (ANTX-FLFL)
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Figure 3-33b. Average Formaldehyde Concentration by Season (G2CO-YFMI)
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Figure 3-34a. Average m,p -Xylene Concentration by Season (ANTX-LINE)
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Figure 3-34b. Average m,p- Xylene Concentration by Season (LOMI-YFMI)
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Figure 3-35a. Average o -Xylene Concentration by Season (ANTX-LINE)
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Figure 3-35b. Average o -Xylene Concentration by Season (LOMI-YFMI)

QVAZ Spring AVG
Conc 2.12 ppbv
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Figure 3-36a. Average Propylene Concentration by Season (ANTX-LINE)
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Figure 3-36b. Average Propylene Concentration by Season (LOMI-YFMI)
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Figure 3-37a. Average Toluene Concentration by Season (ANTX-LINE)
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Figure 3-37b. Average Toluene Concentration by Season (LOMI-YFMI)
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Figure 3-38a. Average Trichlorofluoromethane Concentration by Season (ANTX-LINE)
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