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Abstract

This report presents the results and conclusions from the ambient air monitoring conducted
as part of the 2011 National Monitoring Programs (NATTS, UATMP, and CSATAM) - three
individual programs with different goals, but together result in a better understanding and
appreciation of the nature and extent of toxic air pollution. The 2011 NMP includes data from
samples collected at 51 monitoring sites that collected 24-hour air samples, typically on a 1-in-6
or 1-in-12 day schedule. Twenty-four sites sampled for 61 volatile organic compounds (VOC); 31
sites sampled for 14 carbonyl compounds; eight sites sampled for 80 speciated nonmethane
organic compounds (SNMOC); 23 sites sampled for 22 polycyclic aromatic hydrocarbons (PAH);
15 sites sampled for 11 metals; and 22 sites sampled for hexavalent chromium. Over 218,900
ambient air concentrations were measured during the 2011 NMP. 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.

The ambient air monitoring data collected during the 2011 NMP serve a wide range of
purposes. Not only do these data characterize the nature and extent of air pollution close to the
51 individual monitoring sites participating in these programs, but they also identify trends and
patterns that may be common to both urban and rural environments, and across the country.
Therefore, this report presents results that are specific to particular monitoring locations and
presents other results that are common to all environments. The results presented provide
additional insight into the complex nature of air pollution. The raw data are included in the
appendices of this report.

xlv



1.0 Introduction

Air pollution contains many components that originate from a wide range of stationary,
mobile, and natural emissions sources. Because some of these components include air toxics that
are known or suspected to have the potential for negative human health impacts, the
U.S. Environmental Protection Agency (EPA) encourages state, local, and tribal agencies to
understand and appreciate the nature and extent of toxic air pollution in their respective
locations. To achieve this goal, EPA sponsors the National Monitoring Programs (NMP), which
include the Photochemical Assessment Monitoring Stations (PAMS) network, Urban Air Toxics
Monitoring Program (UATMP), National Air Toxics Trends Stations (NATTS) network,
Community-Scale Air Toxics Ambient Monitoring (CSATAM) Program, and monitoring for
other pollutants such as Non-Methane Organic Compounds (NMOCs). This report focuses on the
UATMP, NATTS, and CSATAM programs. These programs have the following program-
specific objectives:

e The primary objective of the UATMP is to characterize the composition and
magnitude of air toxics pollution through ambient air monitoring.

e The primary objective of the NATTS network is to obtain a statistically significant
quantity of high-quality representative air toxics measurements such that long-term
trends can be identified.

e The primary objective of the CSATAM Program is to conduct local-scale
investigative air toxics monitoring projects.

1.1  Background

EPA began the NMOC program in 1984. Monitoring for selected NMOCs was performed
during the morning hours of the summer ozone season. NMOC data were to be used to better
understand ozone formation and to develop ozone control strategies. The UATMP was initiated
by EPA in 1988 as an extension of the existing NMOC program to meet the increasing need for
information on air toxics. Over the years, the program has grown in both participation and
targeted pollutants (EPA, 2009a). The program has allowed for the identification of compounds
that are prevalent in ambient air and for participating agencies to screen air samples for

concentrations of air toxics that could potentially result in adverse human health effects.

The NATTS network was created to generate long-term ambient air toxics concentration
data at specific fixed sites across the country. The 10-City Pilot program (LADCO, 2003) was

developed and implemented during 2001 and 2002, leading to the development and initial
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implementation of the NATTS network during 2003 and 2004. The goal of the program is to
estimate the concentrations of air toxics on a national level at fixed sites that remain active over
an extended period of time (EPA, 2009a). The generation of large quantities of high-quality data
over an extended period may allow concentration trends (i.e., any substantial increase or
decrease over a period of time) to be identified. The data generated are also used for validating
modeling results and emissions inventories, assessing current regulatory benchmarks, and
assessing the potential for developing cancerous and noncancerous health effects (EPA, 2012a).
The initial site locations were based on results from preliminary air toxics pilot programs such as
the 1996 National Air Toxics Assessment (NATA), which used air toxics emissions data to
model ambient monitoring concentrations across the nation. Monitoring sites were placed in both
urban and rural locations. Urban areas were chosen to measure population exposure, while rural
areas were chosen to determine background levels of air pollution (EPA, 2009b). Currently, 27

NATTS sites are strategically placed across the country (EPA, 2012b).

The CSATAM Program was initiated in 2004 and is intended to support state, local, and
tribal agencies in conducting discreet, investigative projects of approximately 2-year durations
via periodic grant competitions (EPA, 2009a). The objectives of the CSATAM Program include
identifying and profiling air toxics sources; developing and assessing emerging measurement
methods; characterizing the degree and extent of local air toxics problems; and tracking progress

of air toxics reduction activities (EPA, 2009a).

Many environmental and health agencies have participated in these programs to assess
the sources, effects, and changes in air pollution within their jurisdictions. In past reports,
measurements from UATMP, NATTS, and CSATAM monitoring sites have been presented
together and referred to as “UATMP sites.” In more recent reports, a distinction is made among
the three programs due to the increasing number of sites covered under each program. Thus, it is
appropriate to describe each program; to distinguish among their purposes and scopes; and to

integrate the data, which allows each program’s objectives and goals to complement each other.

1.2 The Report
This report summarizes and interprets the 2011 UATMP, NATTS, and CSATAM

monitoring efforts of the NMP. Included in this report are data collected at the 51 monitoring
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sites around the country whose operating agencies have opted to have their samples analyzed by
EPA’s national contract laboratory, Eastern Research Group, Inc. (ERG). Agencies operating
sites under the NMP are not required to have their samples analyzed by ERG or may not have
samples for all methods analyzed by ERG, as they may have their own laboratories or use other
contract laboratories. In these cases, data are generated by sources other than ERG and are not
included in this report. The 51 sites included in this report are located in or near 33 urban or rural
locations in 23 states and the District of Columbia, including 29 metropolitan or micropolitan
statistical areas (MSAS).

This report provides both a qualitative overview of air toxics pollution at selected urban
and rural locations and a quantitative data analysis of the factors that appear to affect the
behavior of air toxics in urban and rural areas most significantly. This report also focuses on data
characterizations for each of the 51 different air sampling locations, a site-specific approach that
allows for a much more detailed evaluation of the factors (e.g., emissions sources, natural
sources, meteorological influences) that affect air quality differently from one location to the
next. Much of the data analysis and interpretation contained in this report focuses on pollutant-

specific risk potential.

This report offers participating agencies relevant information and insight into important
air quality issues. For example, participating agencies can use trends and patterns in the
monitoring data to determine whether levels of air pollution present public health concerns, to
identify which emissions sources contribute most to air pollution, or to forecast whether
proposed pollution control initiatives could significantly improve air quality. Monitoring data

may also be compared to modeling results, such as from EPA’s NATA.

Policy-relevant questions that the monitoring data may help answer include the
following:

e Which anthropogenic sources substantially affect air quality?

e Have pollutant concentrations decreased as a result of regulations (or increased
despite regulation)?

e Which pollutants contribute the greatest health risk on a short-term, intermediate-
term, and long-term basis?



The data analyses contained in this report are applied to each participating UATMP,
NATTS, or CSATAM monitoring site, depending upon pollutants sampled and duration of
sampling. Although many types of analyses are presented, state and local environmental
agencies are encouraged to perform additional evaluations of the monitoring data so that the

many factors that affect their specific ambient air quality can be understood fully.

To facilitate examination of the 2011 UATMP, NATTS, and CSATAM monitoring data,
henceforth referred to as NMP data, the complete set of measured concentrations is presented in
the appendices of this report. In addition, these data are publicly available in electronic format
from EPA’s Air Quality System (AQS) (EPA, 2012c).

This report is organized into 31 sections and 17 appendices. While each state section is
designed to be a stand-alone section to allow those interested in a particular site or state to
understand the associated data analyses without having to read the entire report, it is
recommended that Sections 1 through 4 (Introduction, Monitoring Programs Network Overview,
Data Treatments and Methods, and Summary of Results) and Sections 29 and 30 (Data Quality
and Results, Conclusions, and Recommendations) be read as complements to the individual state

sections. Table 1-1 highlights the contents of each section.

Table 1-1. Organization of the 2011 National Monitoring Programs Report

Report
Section Section Title Overview of Contents

This section serves as an introduction to the
1 Introduction background and scope of the NMP (specifically, the
UATMP, NATTS, and CSATAM).

This section provides information on the 2011 NMP
and network:

e Monitoring locations

¢ Pollutants selected for monitoring

e Sampling and analytical methods

e Sampling schedules

o Completeness of the air monitoring programs.

The 2011 National Monitoring
Programs Network

This section presents and discusses the data treatments
used on the 2011 NMP data to determine significant
Summary of the 2011 National trends and relationships in the data, characterize data
3 Monitoring Programs Data based on how ambient air concentrations varied with
Treatments and Methods monitoring location and with time, interpret the
significance of the observed spatial and temporal
variations, and evaluate risk.
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Table 1-1. Organization of the 2011 National Monitoring Programs Report (Continued)

Report
Section

Section Title

Overview of Contents

4

Summary of the 2011 National
Monitoring Programs Data

This section presents and discusses the results of the
data treatments from the 2011 NMP data.

Sites in Arizona

Monitoring results for the sites in the Phoenix-Mesa-
Glendale, AZ MSA (PXSS and SPAZ)

Sites in California

Monitoring results for the sites in the Los Angeles-
Long Beach-Santa Ana, CA MSA (CELA), the
Riverside-San Bernardino-Ontario, CA MSA (RUCA),
and the San Jose-Sunnyvale-Santa Clara, CA MSA
(SJICA)

Sites in Colorado

Monitoring results for the sites in the Grand Junction,
CO MSA (GPCO) and Garfield County (BMCO,
BRCO, PACO, and RICO)

Site in the District of Columbia

Monitoring results for the site in the Washington-
Arlington-Alexandria, DC-VA-MD-WV MSA
(WADC)

Sites in Florida

Monitoring results for the sites in the Orlando-
Kissimmee-Sanford, FL MSA (ORFL and PAFL) and
the Tampa-St. Petersburg-Clearwater, FL MSA
(AZFL, SKFL, and SYFL)

10

Site in Georgia

Monitoring results for the site in the Atlanta-Sandy
Springs-Marietta, GA MSA (SDGA)

11

Sites in lllinois

Monitoring results for the sites in the Chicago-Joliet-
Naperville, IL-IN-WI MSA (NBIL and SPIL)

12

Sites in Indiana

Monitoring results for the sites in the Chicago-Joliet-
Naperville, IL-IN-WI MSA (INDEM) and the
Indianapolis-Carmel, IN MSA (WPIN)

13

Site in Kentucky

Monitoring results for the site in Grayson, KY
(GLKY)

14

Site in Massachusetts

Monitoring results for the site in the Boston-
Cambridge-Quincy, MA-NH MSA (BOMA)

15

Sites in Michigan

Monitoring results for the sites in the Detroit-Warren-
Livonia, MI MSA (DEMI, RRMI, and SWMI)

16

Site in Missouri

Monitoring results for the site in the St. Louis, MO-IL
MSA (S4MO)

17

Sites in New Jersey

Monitoring results for the sites in the New York-
Northern New Jersey-Long Island, NY-NJ-PA MSA
(CHNJ, ELNJ, NBNJ, and PANJ)

18

Sites in New York

Monitoring results for the site in the New York-
Northern New Jersey-Long Island, NY-NJ-PA MSA
(MONY) and the Rochester, NY MSA (ROCH)

19

Sites in Oklahoma

Monitoring results for the sites in the Tulsa, OK MSA
(TOOK and TMOK), the Oklahoma City, OK MSA
(MWOK and OCOK), and Pryor Creek, OK (PROK)
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Table 1-1. Organization of the 2011 National Monitoring Programs Report (Continued)

Report
Section Section Title Overview of Contents
. Monitoring results for the site in the Providence-New
20 Site in Rhode lsland Bedford-Fall River, RI-MA MSA (PRRI)
21 Site in South Carolina Monitoring results for the site in Chesterfield, SC
(CHSC)
Monitoring results for the sites in the Sioux City, IA-
22 Sites in South Dakota NE-SD MSA (UCSD) and the Sioux Falls, SD MSA
(SSSD)
Monitoring results for the sites in the Houston-Sugar
23 Sites in Texas Land-Baytown, TX MSA (CAMS 35) and the
Marshall, TX MSA (CAMS 85)
. Monitoring results for the site in the Ogden-Clearfield,
24 Site in Utah UT MSA (BTUT)
Monitoring results for the sites in the Burlington-South
25 Sites in Vermont Burlington, VT MSA (BURVT and UNVT) and the
Rutland, VT MSA (RUVT)
e Monitoring results for the site in the Richmond, VA
26 Site in Virginia MSA (RIVA)
I . Monitoring results for the site in the Seattle-Tacoma-
27 Site in Washington Bellevue, WA MSA (SEWA)
N . Monitoring results for the site in the Beaver Dam, WI
28 Site in Wisconsin MSA (HOWI)
This section defines and discusses the concepts of
precision and accuracy. Based on quantitative and
29 Data Quality qualitative analyses, this section comments on the
precision and accuracy of the 2011 NMP ambient air
monitoring data.
. This section summarizes the most significant findings
Results, Conclusions, and .
30 . of the report and makes several recommendations for
Recommendations X . . . .
future projects that involve ambient air monitoring.
This section lists the references cited throughout the
31 References

report.
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2.0  The 2011 National Monitoring Programs Network

Agencies operating UATMP, NATTS, or CSATAM sites may choose to have their
samples analyzed by EPA’s contract laboratory, ERG, in Morrisville, NC. Data from 51
monitoring sites that collected 24-hour integrated ambient air samples for up to 12 months, at
1-in-6 or 1-in-12 day sampling intervals, and sent them to ERG for analysis are included in this
report. Samples were analyzed for concentrations of selected hydrocarbons, halogenated
hydrocarbons, and polar compounds from canister samples (Speciated Nonmethane Organic

Compounds (SNMOCs) and/or Method TO-15),

carbonyl compounds from sorbent cartridge samples Agencies operating these sites are
not required to have their samples
analyzed by ERG. They may have
(PAHs) from polyurethane foam (PUF) and XAD-2" samples for only select methods
analyzed by ERG, as they may
have their own laboratories. In
filters (Method 10-3.5), and hexavalent chromium from | these cases, data are generated by
sources other than ERG and are
not included in this report.
method). Section 2.2 provides further details on each of 7

(Method TO-11A), polycyclic aromatic hydrocarbons

resin samples (Method TO-13A), trace metals from

sodium bicarbonate-coated filters (EPA-approved

the sampling methodologies used to collect and analyze

samples.

The following sections review the monitoring locations, pollutants selected for
monitoring, sampling and analytical methods, collection schedules, and completeness of the

2011 NMP dataset.

2.1 Monitoring Locations

For the NATTS network, monitor siting is based on the need to assess population
exposure and background-level concentrations. For the UATMP and CSATAM programs,
representatives from the state, local, and tribal agencies that voluntarily participate in the
programs select the monitoring locations based on specific siting criteria and study needs.
Among these programs, monitors were placed in urban areas near the centers of heavily
populated cities (e.g., Chicago, IL and Phoenix, AZ), while others were placed in moderately
populated rural areas (e.g., Horicon, WI and Chesterfield, SC). Figure 2-1 shows the locations of
the 51 monitoring sites participating in the 2011 programs, which encompass 33 different urban

and rural areas. Outlined in Figure 2-1 are the associated core-based statistical areas (CBSA), as
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designated by the U.S. Census Bureau, where each site is located (Census Bureau, 2010). A
CBSA refers to either a metropolitan (an urban area with 50,000 or more people) or micropolitan
(an urban area with at least 10,000 people but less than 50,000 people) statistical area (Census
Bureau, 2012a).

Table 2-1 lists the respective monitoring program and the years of program participation
for the 51 monitoring sites. All 51 monitoring sites have been included in previous annual
reports, although two sites began sampling again under the NMP in 2011 after nine years. These

two sites are highlighted in Table 2-1.

As Figure 2-1 and Table 2-1 show, the 2011 NMP sites are widely distributed across the
country. Detailed information about the monitoring sites is provided in Table 2-2 and
Appendix A. Monitoring sites that are designated as part of the NATTS network are indicated by
bold italic type in Table 2-1 and subsequent tables throughout this report in order to distinguish
this program from the other two programs. Table 2-2 shows that the locations of the monitoring
sites vary significantly from site to site. These sites are located in areas of differing elevation,
population, land use, climatology, and topography. A more detailed look at each monitoring

site’s surroundings is provided in the individual state sections.

For record-keeping and reporting purposes, each site was assigned the following:
= A unique four- or five-letter site code used to track samples from the monitoring site
to the ERG laboratory.

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

This report cites the four- or five-letter site code when presenting selected monitoring

results. For reference, each site’s AQS site code is provided in Table 2-2.
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Figure 2-1. Locations of the 2011 National Monitoring Programs Monitoring Sites
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Table 2-1. 2011 National Monitoring Programs Sites and Past Program Participation

Monitoring Location

and Site Program | 2001 and Earlier | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Battlement Mesa, CO (BMCO) UATMP v v
Boston, MA (BOMA) NATTS v v v v v v v v v
Bountiful, UT (BTUT) NATTS v v v v v v v v v
Burlington, VT (BURVT) UATMP v v v
Chester, NJ (CHNJ) UATMP 2001 v v v v v v v v v v
Chesterfield, SC (CHSC) NATTS v v v v v v v
Dearborn, MI (DEMI) NATTS 2001 v v v v v v v v v v
Decatur, GA (SDGA) NATTS v v v v v v v
Deer Park, TX (CAMS 35) NATTS v v v v v
Detroit, MI (SWMI) UATMP 2001 v v
Elizabeth, NJ (ELNJ) UATMP 1999-2001 v v v v v v v v v v
Gary, IN (INDEM) UATMP v v v v v v v v
Grand Junction, CO (GPCO) NATTS v v v v v v v v
Grayson, KY (GLKY) NATTS v v v v
Horicon, WI (HOWI) NATTS v v
Indianapolis, IN (WPIN) UATMP v v v v v v
Karnack, TX (CAMS 85) NATTS v v v

Green shading indicates a returning site with past participation under the NMP.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-1. 2011 National Monitoring Programs Sites and Past Program Participation (Continued)

Monitoring Location

and Site Program | 2001 and Earlier | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Los Angeles, CA (CELA) NATTS v v v v v
Midwest City, OK (MWOK) UATMP v v v
New Brunswick, NJ (NBNJ) UATMP 2001 v v v v v v v v v v
New York, NY (MONY) NATTS v v
Northbrook, IL (NBIL) NATTS v v v v v v v v v
Oklahoma City, OK (OCOK) UATMP v v v
Orlando, FL (PAFL) UATMP v v v v
Parachute, CO (PACO) UATMP v v v v
Paterson, NJ (PANJ) CSATAM v v
Phoenix, AZ (PXSS) NATTS 2001 v 4 v v v v v v v
Phoenix, AZ (SPAZ) UATMP 2001 v v v v v
Pinellas Park, FL (SKFL) NATTS v v v v v v v v
Plant City, FL (SYFL) NATTS v v v v v v v v
Providence, RI (PRRI) NATTS v v v v v v v
Pryor Creek, OK (PROK) UATMP v v v v
Richmond, VA (RIVA) NATTS v v v v
Rifle, CO (RICO) UATMP v v v v

Green shading indicates a returning site with past participation under the NMP.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-1. 2011 National Monitoring Programs Sites and Past Program Participation (Continued)

Monitoring Location
and Site Program | 2001 and Earlier | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
River Rouge, MI (RRMI) UATMP 2001 v
Rochester, NY (ROCH) NATTS v v v v v v
Rubidoux, CA (RUCA) NATTS v v v v v
Rutland, VT (RUVT) UATMP 1995-1999 v v v 4
San Jose, CA (SJICA) NATTS v v v v
Schiller Park, IL (SPIL) UATMP v v v v v v v v v
Seattle, WA (SEWA) NATTS v v v v v v v
Silt, CO (BRCO) UATMP v v v v
Sioux Falls, SD (SSSD) UATMP v v v v
St. Louis, MO (S4MO) NATTS v v v v v v v v v v
St. Petersburg, FL (AZFL) UATMP 1991-1992, 2001 v v v v v v v v v v
Tulsa, OK (TMOK) UATMP v v v
Tulsa, OK (TOOK) UATMP v v v v v v
Underhill, VT (UNVT) NATTS v v v v v v v v
Union County, SD (UCSD) UATMP v v v
Washington, D.C. (WADC) NATTS v v v v v v v
Winter Park, FL (ORFL) UATMP 1990-1991 v v v v v v v v v

Green shading indicates a returning site with past participation under the NMP.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-2. Site Characterizing Information for the 2011 National Monitoring Programs Sites

County-level | County-level
Stationary Mobile Source
County-level Source HAP HAP
Vehicle Estimated Emissions Emissions
Registration, | Daily Traffic, | from the 2008 | from the 2008
Site AQS Location | County-level | # of Vehicles” AADT® NEI® NEI°
Code Code Location Land Use Setting Population® (Year) (Year) (tpy) (tpy)
877,075 40,500
AZFL 12-103-0018 St. Petersburg, FL Residential Suburban 917,398 (2011) (2011) 1,381.26 3,808.72
72,957 2,527
BMCO NA Battlement Mesa, CO | Residential Rural 56,270 (2010) (2002) 1,364.26 353.08
Urban/City 481,199 31,400
BOMA | 25-025-0042 Boston, MA Commercial Center 730,932 (2011) (2007) 572.38 1,156.01
72,957 150
BRCO 08-045-0009 Silt, CO Agricultural Rural 56,270 (2010) (2002) 1,364.26 353.08
239,582 113,955
BTUT 49-011-0004 Bountiful, UT Residential Suburban 311,811 (2011) (2010) 391.90 1,198.09
Urban/City 169,767 14,000
BURVT | 50-007-0014 Burlington, VT Commercial Center 157,491 (2012) (2007) 347.53 623.35
3,164,173 31,043
CAMS 35 | 48-201-1039 Deer Park, TX Residential Suburban 4,180,894 (2011) (2004) 9,322.29 11,313.66
70,858 1,250
CAMS 85 | 48-203-0002 Karnack TX Agricultural Rural 66,296 (2011) (2010) 593.11 413.72
Urban/City 7,360,573 230,000
CELA 06-037-1103 Los Angeles, CA Residential Center 9,889,056 (2011) (2011) 14,794.19 14,628.66
389,359 12,917
CHNJ | 34-027-3001 Chester. NI Agricultural Rural 494,976 (2010)° (2010) 198.46 1,907.47
40,492 550
CHSC | 45-025-0001 |  Chesterfield. SC Forest Rural 46,557 (2011) (2011) 97.19 209.23
1,334,752 92,300
DEMI 26-163-0033 Dearborn, MI Industrial Suburban 1,802,096 (2011) (2011) 7,384.27 7,014.06

BOLD ITALICS = EPA-designated NATTS site
*Reference: Census Bureau, 2012b

*Individual references provided in each state section.

“Reference: EPA, 2012d

“The proportion of county-level population to the state-level population was applied to state-level vehicle registration figure and used as a surrogate when county-
level vehicle registration counts were not available.

*GPCO’s hexavalent chromium monitor is at a separate, but adjacent, location; thus, this site has two AQS codes.

NA = Data not loaded into AQS per agency request
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Table 2-2. Site Characterizing Information for the 2011 National Monitoring Programs Sites (Continued)

County-level | County-level
Stationary Mobile Source
County-level Source HAP HAP
Vehicle Estimated Emissions Emissions
Registration, | Daily Traffic, | from the 2008 | from the 2008
Site AQS Location | County-level | # of Vehicles” AADT® NEI® NEI°
Code Code Location Land Use Setting Population® (Year) (Year) (tpy) (tpy)
424,894 250,000
ELNJ 34-039-0004 Elizabeth, NJ Industrial Suburban 539,494 (20’1 O)d (2006) 360.61 1,342.05
32,398 428
GLKY 21-043-0500 Grayson, KY Residential Rural 27,586 (2011) (2009) 55.08 179.45
08-077-0017 Urban/City 178,425 11,000
GPCO°® | 08-077-0018 | Grand Junction, CO | Commercial Center 147,083 (2010) (2011) 532.80 573.11
100,176 5,000
HOWI 55-027-0001 Horicon, WI Agricultural Rural 88,661 (2011) (2008) 531.88 467.91
Urban/City 419,431 34,240
INDEM | 18-089-0022 Gary, IN Industrial Center 495,558 (2011) (2010) 1,486.55 1,857.03
Urban/City 246,748 91,465
MONY | 36-005-0080 New York, NY Residential Center 1,392,002 (2011) (2010) 2,171.17 1,217.06
Urban/City 832,160 40,900
MWOK | 40-109-0041 Midwest City, OK Commercial Center 732,371 (2011) (2011) 1,242.77 3,717.21
2,072,399 34,600
NBIL 17-031-4201 Northbrook, IL Residential Suburban 5,217,080 (2011) (2011) 15,376.26 11,796.13
640,893 114,322
NBNJ | 34-023-0006 | New Brunswick NI | Agricultural Rural 814,217 (2010)° (2010) 475.76 2,290.35
832,160 40,900
OCOK | 40-109-1037 | Oklahoma City, OK | Residential Suburban 732,371 (2011) (2011) 1,242.77 3,717.21
Urban/City 1,056,627 32,500
ORFL 12-095-2002 Winter Park, FL Commercial Center 1,169,107 (2011) (2011) 1,791.25 4,785.53
Urban/City 72,957 16,000
PACO 08-045-0005 Parachute, CO Residential Center 56,270 (2010) (2011) 1,364.26 353.08

BOLD ITALICS = EPA-designated NATTS site
*Reference: Census Bureau, 2012b

*Individual references provided in each state section.

“Reference: EPA, 2012d

“The proportion of county-level population to the state-level population was applied to state-level vehicle registration figure and used as a surrogate when county-
level vehicle registration counts were not available.

*GPCO’s hexavalent chromium monitor is at a separate, but adjacent, location; thus, this site has two AQS codes.

NA = Data not loaded into AQS per agency request
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Table 2-2. Site Characterizing Information for the 2011 National Monitoring Programs Sites (Continued)

County-level | County-level
Stationary Mobile Source
County-level Source HAP HAP
Vehicle Estimated Emissions Emissions
Registration, | Daily Traffic, | from the 2008 | from the 2008
Site AQS Location | County-level | # of Vehicles” AADT® NEI° NEI°
Code Code Location Land Use Setting Population® (Year) (Year) (tpy) (tpy)
1,056,627 46,000
PAFL 12-095-1004 Orlando, FL Commercial | Suburban 1,169,107 (2011) (2011) 1,791.25 4,785.53
Urban/City 396,602 22,272
PANIJ 34-031-0005 Paterson, NJ Commercial Center 502,007 (2010)d (2010) 162.17 1,064.24
39,968 15,100
PROK 40-097-0187 Pryor Creek, OK Industrial Suburban 41,389 (2011) (2011) 329.16 256.05
Urban/City 485,837 136,800
PRRI 44-007-0022 Providence, RI Residential Center 626,709 (2010)d (2009) 906.46 1,485.96
Urban/City 3,776,819 184,000
PXSS 04-013-9997 Phoenix, AZ Residential Center 3,880,244 (2011) (2010) 1,618.22 11,681.75
Urban/City 72,957 17,000
RICO 08-045-0007 Rifle, CO Commercial Center 56,270 (2010) (2011) 1,364.26 353.08
354,721 73,000
RIVA 51-087-0014 Richmond, VA Residential Suburban 310,445 (2011) (2011) 740.28 1,020.76
Urban/City 550,992 86,198
ROCH 36-055-1007 Rochester, NY Residential Center 745,625 (2011) (2010) 1,809.55 2,250.12
1,334,752 98,500
RRMI 26-163-0005 River Rouge, MI Industrial Suburban 1,802,096 (2011) (2011) 7,384.27 7,014.06
1,711,492 145,000
RUCA 06-065-8001 Rubidoux, CA Residential Suburban 2,239,620 (2011) (2011) 2,552.70 3,490.17
Urban/City 70,900 7,200
RUVT 50-021-0002 Rutland, VT Commercial Center 61,289 (2012) (2010) 135.82 308.74
Urban/City 1,114,812 79,558
S4MO 29-510-0085 St. Louis, MO Residential Center 1,316,761 (2011) (2011) 1,054.65 1,157.32

BOLD ITALICS = EPA-designated NATTS site

*Reference: Census Bureau, 2012b

*Individual references provided in each state section.

“Reference: EPA, 2012d

“The proportion of county-level population to the state-level population was applied to state-level vehicle registration figure and used as a surrogate when county-
level vehicle registration counts were not available.

*GPCO’s hexavalent chromium monitor is at a separate, but adjacent, location; thus, this site has two AQS codes.

NA = Data not loaded into AQS per agency request
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Table 2-2. Site Characterizing Information for the 2011 National Monitoring Programs Sites (Continued)

County-level | County-level
Stationary Mobile Source
County-level Source HAP HAP
Vehicle Estimated Emissions Emissions
Registration, | Daily Traffic, | from the 2008 | from the 2008
Site AQS Location | County-level | # of Vehicles” AADT® NEI® NEI°
Code Code Location Land Use Setting Population® (Year) (Year) (tpy) (tpy)
472,535 140,820
SDGA 13-089-0002 Decatur, GA Residential Suburban 699,893 (2011) (2011) 779.22 3,044.68
1,783,335 226,000
SEWA 53-033-0080 Seattle, WA Industrial Suburban 1,969,722 (2011) (2011) 3,191.49 9,694.40
Urban/City 1,517,190 104,000
SJIJCA | 06-085-0005 San Jose, CA Commercial Center 1,809,378 (2011) (2011) 3,325.51 2,772.68
877,075 47,000
SKFL 12-103-0026 Pinellas Park, FL Residential Suburban 917,398 (2011) (2011) 1,381.26 3,808.72
Urban/City 3,776,819 128,000
SPAZ 04-013-4003 Phoenix, AZ Residential Center 3,880,244 (2011) (2010) 1,618.22 11,681.75
2,072,399 190,000
SPIL 17-031-3103 Schiller Park, IL Mobile Suburban 5,217,080 (2011) (2010) 15,376.26 11,796.13
Urban/City 210,914 18,700
SSSD 46-099-0008 Sioux Falls, SD Commercial Center 171,752 (2011) (2011) 382.22 600.33
Urban/City 1,334,752 93,000
SWMI 26-163-0015 Detroit, MI Commercial Center 1,802,096 (2011) (2011) 7,384.27 7,014.06
1,135,945 10,600
SYFL 12-057-3002 Plant City, FL Residential Rural 1,267,775 (2011) (2011) 2,633.02 4,579.82
Urban/City 603,926 12,600
TMOK | 40-143-1127 Tulsa, OK Residential Center 610,599 (2011) (2011) 1,219.02 3,065.07
Urban/City 603,926 63,000
TOOK | 40-143-0235 Tulsa, OK Industrial Center 610,599 (2011) (2011) 1,219.02 3,065.07
25,419 156
UCSD | 46-127-0001 | {pion Countv. SD | Agricultural Rural 14,651 (2011) (2007) 62.28 122.79

BOLD ITALICS = EPA-designated NATTS site

*Reference: Census Bureau, 2012b

*Individual references provided in each state section.

“Reference: EPA, 2012d
“The proportion of county-level population to the state-level population was applied to state-level vehicle registration figure and used as a surrogate when county-

level vehicle registration counts were not available.
*GPCO’s hexavalent chromium monitor is at a separate, but adjacent, location; thus, this site has two AQS codes.
NA = Data not loaded into AQS per agency request
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Table 2-2. Site Characterizing Information for the 2011 National Monitoring Programs Sites (Continued)

County-level | County-level
Stationary Mobile Source
County-level Source HAP HAP
Vehicle Estimated Emissions Emissions
Registration, | Daily Traffic, | from the 2008 | from the 2008
Site AQS Location | County-level | # of Vehicles” AADT® NEI° NEI°
Code Code Location Land Use Setting Population® (Year) (Year) (tpy) (tpy)
169,767 1,100
UNVT 50-007-0007 Underhill, VT Forest Rural 157,491 (2012) (2011) 347.53 623.35
Urban/City 213,232 7,700
WADC 11-001-0043 Washington, D.C. Commercial Center 617,996 (2010) (2009) 632.23 1,257.69
820,767 143,970
WPIN 18-097-0078 Indianapolis, IN Residential Suburban 911,296 (2011) (2010) 2,965.43 3,380.45

BOLD ITALICS = EPA-designated NATTS site

*Reference: Census Bureau, 2012b

®Individual references provided in each state section.

“Reference: EPA, 2012d
“The proportion of county-level population to the state-level population was applied to state-level vehicle registration figure and used as a surrogate when county-

level vehicle registration counts were not available.
°GPCO’s hexavalent chromium monitor is at a separate, but adjacent, location; thus, this site has two AQS codes.
NA = Data not loaded into AQS per agency request




The proximity of the monitoring sites to different emissions sources, especially industrial

facilities and heavily traveled roadways, often explains the observed spatial variations in ambient

air quality. To provide a first approximation of the potential contributions of stationary and

mobile source emissions on ambient air quality at each site, Table 2-2 also lists the following:

The number of people living within each monitoring site’s respective county.

The county-level number of motor vehicles registered in each site’s respective
county, based on total vehicle registrations.

The number of vehicles passing the nearest available roadway to the monitoring site,
generally expressed as average annual daily traffic (AADT).

Stationary and mobile source HAP emissions for the monitoring site’s residing
county, according to the 2008 National Emissions Inventory (NEI).

This information is discussed in further detail in the individual state sections.

2.2 Analytical Methods and Pollutants Targeted for Monitoring

Air pollution typically contains hundreds of components, including, but not limited to,

volatile organic compounds (VOCs), metals, and particulate matter (PM). Because the sampling

and analysis required to monitor for every component of air pollution has been prohibitively

expensive, the NMP focuses on specific pollutants that are analyzed using specific methods, as

listed below. The target pollutants varied significantly from monitoring site to monitoring site.

Compendium Method TO-15 was used to measure ambient air concentrations of
61 VOCs.

EPA-approved SNMOC Method was used to measure 80 ozone precursors. This
method was often performed concurrently with Method TO-15.

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

Compendium Method TO-13A was used to measure ambient air concentrations of
22 PAHs.

Compendium Method 10-3.5 was used to measure ambient air concentrations of
11 metals.

EPA-approved hexavalent chromium method was used to measure ambient air
concentrations of hexavalent chromium.
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At each monitoring site, the sample collection equipment was installed either as a stand[|
alone sampler or in a temperature-controlled enclosure (usually a trailer or a shed) with the
sampling probe inlet exposed to the ambient air. With these common setups, most monitoring

sites sampled ambient air at heights approximately 5 to 20 feet above local ground level.

The detection limits of the analytical methods must be considered carefully when
interpreting the corresponding ambient air monitoring data. By definition, method detection
limits (MDLs) represent the lowest concentrations at which laboratory equipment have been
experimentally determined to reliably quantify concentrations of selected pollutants to a specific
confidence level. If a pollutant’s concentration in ambient air is below the method sensitivity (as
gauged by the MDL), the analytical method might not differentiate the pollutant from other
pollutants in the sample or from the random “noise” inherent in the analyses. While
quantification below the MDL is possible, the measurement reliability is lower. Therefore, when
pollutants are present at concentrations below their respective detection limits, multiple analyses
of the same sample may lead to a wide range of measurement results, including highly variable
concentrations or “non-detect” observations (i.e., the pollutant was not detected by the
instrument). Data analysts should exercise caution when interpreting monitoring data with a high

percentage of reported concentrations at levels near or below the corresponding detection limits.

MDLs are determined annually at the ERG laboratory using 40 CFR, Part 136
Appendix B procedures (EPA, 2012¢e) in accordance with the specifications presented in the
NATTS Technical Assistance Document (TAD) (EPA, 2009b). This procedure involves
analyzing at least seven replicate standards prepared on/in the appropriate sampling media (per
analytical method). Instrument-specific detection limits (replicate analysis of standards only) are
not determined because sample contamination and preparation variability would not be

considered.

For the metals, however, the MDL procedure described by "Appendix D: DQ FAC
Single Laboratory Procedure v2.4" (FAC, 2007) was used to determine MDLs for chromium for
both quartz and Teflon® filter types, as well as manganese, cobalt, nickel, cadmium, and lead for

quartz filters. The method involves analyzing at least seven replicate samples extracted from
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blank sampling and calculating the MDLs from the results. For all other metals analytes, the

MDL procedure described in 40 CFR was used.

Tables 2-3 through 2-8 identify the specific target pollutants for each analytical method
and their corresponding MDLs. For the VOC and SNMOC analyses, the experimentally-
determined MDLs do not change within a given year unless the sample was diluted. The 2011
VOC and SNMOC MDLs are presented in Tables 2-3 and 2-4, respectively. For the rest of the
analyses, the MDLs vary due to the actual volume pulled through the sample or if the sample
was diluted. For these analyses, the range and average MDL is presented for each pollutant in
Tables 2-5 through 2-8, based on valid samples. ERG’s published pollutant-specific MDLs are
also presented in Appendix B.

The following discussion presents an overview of the sampling and analytical methods.
For detailed descriptions of the methods, refer to EPA’s original documentation of the
Compendium Methods (EPA, 1998; EPA, 1999a; EPA, 1999b; EPA, 1999c; EPA, 1999d; EPA,
20006).

2.2.1 VOC and SNMOC Concurrent Sampling and Analytical Methods

VOC and SNMOC sampling and analysis can be performed concurrently in accordance
with a combination of EPA Compendium Method TO-15 (EPA, 1999a) and the procedure
presented in EPA’s “Technical Assistance Document for Sampling and Analysis of Ozone
Precursors” (EPA, 1998). When referring to SNMOC, this report may refer to this method as the
“concurrent SNMOC method” or “concurrent SNMOC analysis” because both methods were
often employed at the same time to analyze the same sample. Ambient air samples for VOC
and/or SNMOC analysis were collected in passivated stainless steel canisters. The ERG
laboratory distributed the prepared canisters (i.e., cleaned and evacuated) to the monitoring sites
before each scheduled sample collection event, and site operators connected the canisters to air
sampling equipment prior to each sample day. Prior to field sampling, the passivated canisters
had internal pressures much lower than atmospheric pressure. Using this pressure differential,
ambient air flowed into the canisters automatically once an associated system solenoid valve was
opened. A mass flow controller on the sampling device inlet ensured that ambient air entered the

canister at an integrated constant rate across the collection period. At the end of the 24-hour
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sampling period, the solenoid valve automatically closed and stopped ambient air from flowing
into the canister. Site operators recovered and returned the canisters, along with the Chain of

Custody forms and all associated documentation, to the ERG laboratory for analysis.

By analyzing each sample with gas chromatography incorporating mass spectrometry
(operating in the Selected Ion Monitoring (SIM) mode) and flame ionization detection
(GC/MS-FID), laboratory staff determined ambient air concentrations of 61 VOCs and/or 80
SNMOC:s, and calculated the total nonmethane organic compounds (TNMOC) concentration.
TNMOC is the sum of all hydrocarbon concentrations within the sample. Because isobutene and
I-butene elute from the GC column at the same time, the SNMOC analytical method reports
only the sum concentration for these two compounds, and not the separate concentration for each
compound. The same approach applies to m-xylene and p-xylene for both the VOC and
concurrent SNMOC methods. Raw data for both methods are presented in Appendices C and D.

Table 2-3 presents the MDLs for the laboratory analysis of VOC samples with Method
TO-15 and Table 2-4 presents the MDLs for the analysis of SNMOC samples. The MDL for
every VOC is lower than 0.16 parts per billion by volume (ppbv). SNMOC detection limits are
expressed in parts per billion Carbon (ppbC). All of the SNMOC MDLs are less than 0.45 ppbC.
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Table 2-3. 2011 VOC Method Detection Limits

2011 2011 2011

MDL MDL MDL

Pollutant (ppbv) Pollutant (ppbv) Pollutant (ppbv)
Acetonitrile 0.0235 | 1,2-Dibromoethane 0.0183 | Methyl Isobutyl Ketone 0.0223
Acetylene 0.0163 | m-Dichlorobenzene 0.0342 | Methyl Methacrylate 0.0223
Acrolein 0.0501 | o-Dichlorobenzene 0.0368 | Methyl tert-Butyl Ether 0.0083
Acrylonitrile 0.0116 | p-Dichlorobenzene 0.0348 | n-Octane 0.0149
tert-Amyl Methyl Ether 0.0165 | Dichlorodifluoromethane 0.0114 | Propylene 0.0393
Benzene 0.0288 | 1,1-Dichloroethane 0.0084 | Styrene 0.0223
Bromochloromethane 0.0083 | 1,2-Dichloroethane 0.0086 | 1,1,2,2-Tetrachloroethane | 0.0244
Bromodichloromethane 0.0247 | 1,1-Dichloroethene 0.0088 | Tetrachloroethylene 0.0178
Bromoform 0.0250 | cis-1,2-Dichloroethylene 0.0089 | Toluene 0.0162
Bromomethane 0.0091 | trans-1,2-Dichloroethylene | 0.0081 | 1,2.4-Trichlorobenzene 0.0365
1,3-Butadiene 0.0072 | Dichloromethane 0.0100 | 1,1,1-Trichloroethane 0.0222
Carbon Disulfide 0.0331 | 1,2-Dichloropropane 0.0227 | 1,1,2-Trichloroethane 0.0254
Carbon Tetrachloride 0.0237 | cis-1,3-Dichloropropene 0.0222 | Trichloroethylene 0.0254
Chlorobenzene 0.0212 | trans-1,3-Dichloropropene | 0.0246 | Trichlorofluoromethane 0.0096
Chloroethane 0.0087 | Dichlorotetrafluoroethane 0.0088 | Trichlorotrifluoroethane 0.0109
Chloroform 0.0088 | Ethyl Acrylate 0.0200 | 1,2,4-Trimethylbenzene 0.0285
Chloromethane 0.0119 | Ethyl tert-Butyl Ether 0.0076 | 1,3,5-Trimethylbenzene 0.0262
Chloromethylbenzene 0.0389 | Ethylbenzene 0.0169 | Vinyl Chloride 0.0079
Chloroprene 0.0076 | Hexachloro-1,3-Butadiene | 0.0369 | m,p-Xylene' 0.0336
Dibromochloromethane 0.0207 | Methyl Ethyl Ketone 0.1570 | 0-Xylene 0.0180

Because m-xylene and p-xylene elute from the GC column at the same time, the VOC analytical method reports the
sum of m-xylene and p-xylene concentrations and not concentrations of the individual isomers.
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Table 2-4. 2011 SNMOC Method Detection Limits?

2011 2011 2011
MDL MDL MDL
Pollutant (ppbC)* Pollutant (ppbC)* Pollutant (ppbC)*

Acetylene 0.080 1-Heptene 0.440 n-Pentane 0.110
Benzene 0.220 n-Hexane 0.180 1-Pentene 0.130
1,3-Butadiene 0.190 1-Hexene 0.330 cis-2-Pentene 0.180
n-Butane 0.190 cis-2-Hexene 0.330 trans-2-Pentene 0.140
cis-2-Butene 0.170 trans-2-Hexene 0.330 a-Pinene 0.200
trans-2-Butene 0.141 Isobutane 0.160 b-Pinene 0.200
Cyclohexane 0.189 Isobutene/1-Butene® 0.130 Propane 0.100
Cyclopentane 0.124 Isopentane 0.180 n-Propylbenzene 0.190
Cyclopentene 0.190 Isoprene 0.190 Propylene 0.090
n-Decane 0.200 Isopropylbenzene 0.200 | Propyne 0.100
1-Decene 0.200 2-Methyl-1-Butene 0.190 Styrene 0.260
m-Diethylbenzene 0.200 3-Methyl-1-Butene 0.190 Toluene 0.280
p-Diethylbenzene 0.120 2-Methyl-1-Pentene 0.330 n-Tridecane 0.430
2,2-Dimethylbutane 0.140 4-Methyl-1-Pentene 0.330 1-Tridecene 0.430
2,3-Dimethylbutane 0.210 2-Methyl-2-Butene 0.190 1,2,3-Trimethylbenzene 0.150
2,3-Dimethylpentane 0.440 Methylcyclohexane 0.180 1,2,4-Trimethylbenzene 0.180
2,4-Dimethylpentane 0.230 Methylcyclopentane 0.160 1,3,5-Trimethylbenzene 0.190
n-Dodecane 0.430 2-Methylheptane 0.130 2,2,3-Trimethylpentane 0.260
1-Dodecene 0.430 3-Methylheptane 0.160 2,2, 4-Trimethylpentane 0.160
Ethane 0.090 2-Methylhexane 0.220 2,3,4-Trimethylpentane 0.150
2-Ethyl-1-butene 0.330 3-Methylhexane 0.140 n-Undecane 0.200
Ethylbenzene 0.180 2-Methylpentane 0.150 1-Undecene 0.200
Ethylene 0.290 3-Methylpentane 0.170 m-Xylene/p-Xylene’ 0.240
m-Ethyltoluene 0.170 n-Nonane 0.210 0-Xylene 0.170
0-Ethyltoluene 0.190 1-Nonene 0.250 Sum of Knowns NA
p-Ethyltoluene 0.250 n-Octane 0.230 Sum of Unknowns NA
n-Heptane 0.190 1-Octene 0.260 TNMOC NA

" Concentration in ppbC = concentration in ppbv * number of carbon atoms in the compound.
2 Because isobutene and 1-butene elute from the GC column at the same time, the SNMOC analytical method reports
the sum concentration for these two compounds and not concentrations of the individual compounds. For the same
reason, the m-xylene and p-xylene concentrations are reported as a sum concentration.

NA = Not applicable
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2.2.2 Carbonyl Compound Sampling and Analytical Method

Following the specifications of EPA Compendium Method TO-11A (EPA, 1999b),
ambient air samples for carbonyl compound analysis were collected by passing ambient air
through an ozone scrubber and then through cartridges containing silica gel coated with
2,4-dinitrophenylhydrazine (DNPH), a compound known to react selectively and reversibly with
many aldehydes and ketones. Carbonyl compounds in ambient air are retained in the sampling
cartridge, while other compounds pass through the cartridge without reacting with the DNPH-
coated matrix. The ERG laboratory distributed the DNPH cartridges to the monitoring sites prior
to each scheduled sample collection event and site operators connected the cartridges to the air
sampling equipment. After each 24-hour sampling period, site operators recovered and returned
the cartridges, along with the Chain of Custody forms and all associated documentation, to the

ERG laboratory for analysis.

To quantify concentrations of carbonyl compounds in the sampled ambient air, laboratory
analysts extracted the exposed DNPH cartridges with acetonitrile. High-performance liquid
chromatography (HPLC) analysis and ultraviolet detection of these solutions determined the
relative amounts of individual carbonyl compounds present in the original air sample. Because
the three tolualdehyde isomers elute from the HPLC column at the same time, the carbonyl
compound analytical method reports only the sum concentration for these isomers, and not the
separate concentrations for each isomer. Raw data for Method TO-11A are presented in

Appendix E.

Table 2-5 lists the MDLs reported by the ERG laboratory for measuring concentrations
of 14 carbonyl compounds. Although the sensitivity varies from pollutant-to-pollutant and from
site-to-site due to the different volumes pulled through the samples, the average detection limit

for valid samples reported by the ERG laboratory for every pollutant is less than 0.01 ppbv.
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Table 2-5. 2011 Carbonyl Compound Method Detection Limits

Minimum Maximum Average

MDL MDL MDL

Pollutant (ppbv) (ppbv) (ppbv)
Acetaldehyde 0.0040 0.0300 0.0068
Acetone 0.0040 0.0300 0.0068
Benzaldehyde 0.0010 0.0100 0.0024
Butyraldehyde 0.0020 0.0140 0.0032
Crotonaldehyde 0.0020 0.0140 0.0032
2,5-Dimethylbenzaldehyde 0.0010 0.0100 0.0024
Formaldehyde 0.0060 0.0840 0.0099
Hexaldehyde 0.0010 0.0090 0.0020
Isovaleraldehyde 0.0009 0.0070 0.0014
Propionaldehyde 0.0020 0.0110 0.0026
Tolualdehydes' 0.0020 0.0140 0.0033
Valeraldehyde 0.0010 0.0110 0.0025

" The three tolualdehyde isomers elute from the HPLC column at the same time; thus,
the analytical method reports only the sum concentration for these three isomers and
not the individual concentrations.

2.2.3 PAH Sampling and Analytical Method

PAH sampling and analysis was performed in accordance with EPA Compendium
Method TO-13A (EPA, 1999c) and ASTM D6209 (ASTM, 2013). The ERG laboratory prepared
sampling media and supplied them to the sites before each scheduled sample collection event.
The clean sampling PUF/XAD-2" cartridge and glass fiber filter are installed in a high volume
sampler by the site operators and allowed to sample for 24 hours. Sample collection modules and
Chain of Custody forms and all associated documentation were returned to the ERG laboratory
after sample collection. Within 14 days of sampling, the filter and cartridge are extracted
together using a toluene in hexane solution using the Dionex Accelerated Solvent Extractor
(ASE) 350 or ASE 300. The sample extract is concentrated to a final volume of 1.0 milliliter
(mL). A volume of 1 microliter (uL) is injected into the GC/MS operating in the SIM mode to
analyze 22 PAHs. Raw data for Method TO-13A are presented in Appendix F.

Table 2-6 lists the MDLs for the 22 PAH target pollutants. PAH detection limits are
expressed in nanograms per cubic meter (ng/m’). Although the sensitivity varies from pollutant
to-pollutant and from site-to-site due to the different volumes pulled through the samples, the
average detection limit for valid samples reported by the ERG laboratory ranged from

0.032 ng/m’ (pyrene) to 0.145 ng/m’ (naphthalene).
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Table 2-6. 2011 PAH Method Detection Limits

Minimum Maximum Average
MDL MDL MDL
Pollutant (ng/m®) (ng/m®) (ng/m®)

Acenaphthene 0.029 0.545 0.051
Acenaphthylene 0.025 0.483 0.045
Anthracene 0.023 0.625 0.057
Benzo(a)anthracene 0.027 0.904 0.083
Benzo(a)pyrene 0.023 0.887 0.081
Benzo(b)fluoranthene 0.025 0.465 0.043
Benzo(e)pyrene 0.024 0.451 0.042
Benzo(g,h,i)perylene 0.016 0.780 0.071
Benzo(k)fluoranthene 0.025 0.640 0.059
Chrysene 0.021 0.416 0.038
Coronene 0.013 0.863 0.079
Cyclopenta[cd]pyrene 0.033 0.718 0.066
Dibenz(a,h)anthracene 0.018 0.800 0.073
Fluoranthene 0.022 0.406 0.038
Fluorene 0.030 0.561 0.052
9-Fluorenone 0.026 0.484 0.045
Indeno(1,2,3-cd)pyrene 0.018 0.754 0.069
Naphthalene 0.067 1.570 0.145
Perylene 0.021 0.865 0.079
Phenanthrene 0.022 0.409 0.038
Pyrene 0.019 0.349 0.032
Retene 0.026 0.481 0.048

2.2.4 Metals Sampling and Analytical Method

Sampling for the determination of metals in or on particulate matter was performed by
the sites in accordance with EPA Compendium Method 10-3.5 (EPA, 1999d). Ambient air
samples for metals analysis were collected by passing ambient air through either 47mm Teflon®
filters or 8" x 10" quartz filters, depending on the separate and distinct sampling apparatus used
to collect the sample; the 47mm Teflon® filter is used for low-volume samplers, whereas the
8" x 10" quartz filter is used for high-volume samplers. EPA provides the filters to the
monitoring sites. Sites sampled for either particulate matter less than 10 microns (PM) or total
suspended particulate (TSP). Particulates in ambient air were collected on the filters and, after a
24-hour sampling period, site operators recovered and returned the filters, along with the Chain

of Custody forms and all associated documentation, to the ERG laboratory for analysis.

Upon receipt at the laboratory, the whole filters (47mm Teflon®) or filter strips

(8" x 10" quartz) were digested using a dilute nitric acid, hydrochloric acid, and/or hydrofluoric
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acid (Teflon®™ only) solution. The digestate was then quantified using inductively coupled plasma
mass spectrometry (ICP-MS) to determine the concentration of individual metals present in the

original air sample. Raw data for speciated metals are presented in Appendix G.

Table 2-7 lists the MDLs for the analysis of the metals samples. Due to the difference in
sample volume/filter collection media, there are two sets of MDLs listed in Table 2-7. Although
the sensitivity varies from pollutant-to-pollutant and from site-to-site due to the different
volumes pulled through the samples, the average MDL for valid samples ranged from
0.007 ng/m’ (mercury) to 2.07 ng/m’ (chromium) for the quartz filters and from 0.010 ng/m’

(cadmium) to 8.14 ng/m’ (chromium) for the Teflon® filters.

Table 2-7. 2011 Metals Method Detection Limits

Minimum [ Maximum Average Minimum | Maximum Average
MDL MDL MDL MDL MDL MDL

Pollutant (ng/m®) (ng/m®) (ng/m?) Pollutant (ng/m®) (ng/m®) (ng/m?)

8 X 10" Quartz Filters 47mm Teflon® Filters

Antimony 0.007 0.055 0.013 Antimony 0.020 0.060 0.023
Arsenic 0.033 0.389 0.049 Arsenic 0.100 0.220 0.160
Beryllium 0.001 0.059 0.008 Beryllium 0.010 0.020 0.011
Cadmium 0.004 0.079 0.010 Cadmium 0.010 0.020 0.010
Chromium 1.430 3.530 2.072 Chromium 6.080 10.800 8.138
Cobalt 0.015 0.067 0.025 Cobalt 0.020 0.030 0.021
Lead 0.060 19.400 0.132 Lead 0.020 0.080 0.024
Manganese 0.074 23.000 0.163 Manganese 0.200 0.270 0.204
Mercury 0.005 0.565 0.007 Mercury 0.020 0.030 0.022
Nickel 0.230 3.940 0.361 Nickel 0.290 1.500 1.096
Selenium 0.009 0.513 0.021 Selenium 0.060 0.180 0.069

2.2.5 Hexavalent Chromium Sampling and Analytical Method

Hexavalent chromium was measured using an EPA-approved approach. For a detailed

description of the method, refer to the “Standard Operating Procedure for the Determination of
Hexavalent Chromium in Ambient Air Analyzed by Ion Chromatography (IC)” (EPA, 2006).
Ambient air samples for hexavalent chromium analysis were collected by passing ambient air
through sodium bicarbonate impregnated acid-washed cellulose filters. ERG prepared and
distributed filters secured in Teflon® cartridges to the monitoring sites prior to each scheduled
sample collection event and site operators connected the cartridges to the air sampling

equipment. After a 24-hour sampling period, site operators recovered the cartridges and Chain of
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Custody forms and returned them to the ERG laboratory for analysis. Upon receipt at the
laboratory, the filters were extracted using a sodium bicarbonate solution. Ion chromatography
(IC) analysis and ultraviolet-visible detection of these extracts determined the amount of

hexavalent chromium present in each sample.

Although the sensitivity varies from site-to-site due to the different volumes pulled
through the samples, the average detection limit for valid samples reported by the ERG
laboratory across the program, which is presented in Table 2-8, is 0.0040 ng/m’. Raw data for

the hexavalent chromium method are presented in Appendix H.

Table 2-8. 2011 Hexavalent Chromium Method Detection Limits

Minimum Maximum Average
MDL MDL MDL

Pollutant (ng/m®) (ng/m?) (ng/m®)
Hexavalent Chromium 0.0024 0.0081 0.0040

2.3  Sample Collection Schedules

Table 2-9 presents the first and last date on which sample collection occurred for each
monitoring site sampling under the NMP in 2011. The first sample date for each site is generally
at the beginning of January 2011 and sampling continued through the end of December 2011,
although there were a few exceptions:

e The San Jose, CA site (SJJCA) samples PM;y metals under the NMP. However, in
December 2010, this site changed samplers. This site began sampling PM;y metals
using a low-volume sampler with Teflon® filters on December 16, 2010 (rather than
the previous high-volume sampler with quartz filters). As a result, data from the three
December 2010 samples collected with the low-volume sampler have been included
with the 2011 data for this site.

= The River Rouge and Detroit, MI sites (RRMI and SWMI) began sampling carbonyl
compounds under the NMP at the end of January.

* In May, the Grayson, KY site (GLKY) began sampling PM,, metals under the NMP,
in addition to VOCs, hexavalent chromium, and PAHs. This site also began sampling
carbonyl compounds under the NMP in August.

* The Silt, CO site (BRCO) experienced carbonyl compound sampler problems,
delaying sampling until September 2011.

e The Paterson, NJ site (PANJ) stopped sampling under the NMP in May.
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The Midwest City, OK site (MWOK) stopped sampling in November 2011 and the
instrumentation was moved to a different location in Oklahoma City. Because less
than one month of data was available for 2011 for this new site, data from the new
location are not included in the 2011 NMP annual report and will be included in the
2012 NMP report.

According to the NMP schedule, 24-hour integrated samples were to be collected at each

monitoring site every 1-in-6 days (or 1-in-12 days, dependent upon location and monitoring

objectives) and each sample collection began and ended at midnight, local standard time.

However, there were some exceptions:

The Garfield County, CO sites (BMCO, BRCO, PACO, RICO) collected samples by
initiating the samplers manually. For these sites, samples were generally collected
from mid-morning of one day to mid-morning of the next. In addition, SNMOC
samples were collected on a 1-in-6 day schedule while carbonyl compounds were
collected on a 1-in-12 day schedule.

The South Phoenix, AZ site (SPAZ) collected VOC samples on a 1-in-12 day
schedule.

The Paterson, NJ site (PANJ) collected VOC samples on a 1-in-12 day schedule.
The Orlando, FL site (PAFL) collected metals samples on a 1-in-12 day schedule.

The Burlington, VT and Rutland, VT sites (BURVT and RUVT) collected VOC
samples on a 1-in-12 day schedule.
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Table 2-9. 2011 Sampling Schedules and Completeness Rates

Carbonyl Hexavalent
Monitoring Period* Compounds VOC Chromium Metals SNMOC PAH
First Last

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

AZFL 1/3/11 12/31/11 62 61 | >100 -- - -- - -- -- - - - - - - -- - -

BMCO 1/3/11 12/29/11 20 30 | 67 - - - - - - - - - 51 61 84 - - -
BOMA 1/3/11 12/29/11 -- -- -- -- -- -- 61 61 100 60 61 98 -- -- -- 61 61 100

BRCO 1/3/11 12/29/11 6 9 67 -- -- -- -- -- -- -- -- -- 54 61 89 -- -- --
BTUT 1/3/11 12/29/11 60 61 98 60 61 98 61 61 100 60 61 98 60 61 98 62 61 | >100

BURVT? 1/9/11 12/23/11 -- -- -- 30 30 100 -- -- -- -- -- -- -- -- -- -- -- --

CAMS 35 1/3/11 12/29/11 -- -- -- -- -- -- 60 61 98 -- -- -- -- -- -- 58 61 95

CAMS 85 | 1/3/11 12/29/11 | -- - - - - - 61 61 | 100 | -- - - - - - - - -

CELA 1/3/11 12/29/11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 59 61 97

CHNJ 1/3/11 12/29/11 61 61 100 61 61 100 -- -- -- -- -- -- -- -- -- -- -- --

CHSC 1/3/11 12/29/11 -- -- -- -- -- -- 60 61 98 -- -- -- -- -- -- 60 61 98

DEMI 1/3/11 12/29/11 62 61 | >100| 61 61 100 61 61 100 -- -- -- -- -- -- 60 61 98

ELNJ 1/3/11 12/29/11 61 61 100 61 61 100 -- -- -- -- -- -- -- -- -- -- -- --
GLKY 1/3/11 12/29/11 26 26 100 61 61 100 61 61 100 41 41 100 -- -- -- 61 61 100

A = Number of valid samples collected.

B = Number of valid samples that should be collected in 2011 based on sample schedule and start/end date of sampling.

C = Completeness (%).

! Begins with 1 sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.
% Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.

3 Includes three samples from December 2010.
BOLD ITALICS = EPA-designated NATTS site.
Shading indicates that completeness is below the MQO of 85%.
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Table 2-9. 2011 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOC Chromium Metals SNMOC PAH
First Last

Site Sample Sample A B C A B C A B C A B C A B C A B C
GPCO 1/3/11 12/29/11 60 61 98 60 61 98 59 61 97 -- -- -- -- -- -- 61 61 100
HOWI 1/3/11 12/29/11 | -- - - - - - 61 61 | 100 | -- - - - - - - - -
INDEM 1/3/11 12/29/11 57 61 93 - -- -- -- -- -- - - -- -- -- - -- - -
MONY 1/3/11 12/29/11 -- -- -- -- -- -- 61 61 100 -- -- -- -- -- -- 60 61 98
MWOK 1/3/11 11/29/11 56 56 100 56 56 100 -- -- -- 56 56 100 -- -- -- -- -- --
NBIL 1/3/11 12/29/11 62 61 | >100 | 55 61 90 61 61 100 53 61 87 54 61 89 61 61 100
NBNJ 1/3/11 12/29/11 62 61 | >100) 58 61 95 -- -- -- -- -- -- -- -- -- -- -- --
OCOK 1/3/11 12/29/11 60 61 98 61 61 100 -- -- -- 61 61 100 -- -- -- -- -- --
ORFL 1/3/11 12/29/11 60 61 98 -- - -- - -- -- - -- - - - -- -- - -
PACO 1/3/11 12/29/11 21 30 70° -- -- -- -- -- -- -- -- -- 53 61 87 -- -- --
PAFL? 1/3/11 12/29/11 - - - - - - - - - 31 31 | 100 - - - - - -
PANJ? 1/3/11 5/15/11 -- -- -- 12 12 100 -- -- -- -- -- -- -- -- -- -- -- --
PROK 1/3/11 12/29/11 58 61 95 56 61 92 -- -- -- 56 61 92 -- -- -- -- -- --
PRRI 1/3/11 12/29/11 -- -- -- -- -- -- 57 61 93 -- -- -- -- -- -- 57 60 95
PXSS 1/3/11 12/29/11 48 61 79 61 61 100 62 61 | >100 | 61 61 100 -- -- -- 57 61 93

A = Number of valid samples collected.
B = Number of valid samples that should be collected based on sample schedule and start/end date of sampling.
C = Completeness (%).

! Begins with 1 sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.
% Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.

3 Includes three samples from December 2010.
BOLD ITALICS = EPA-designated NATTS site.
Shading indicates that completeness is below the MQO of 85%.
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Table 2-9. 2011 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOC Chromium Metals SNMOC PAH
First Last

Site Sample Sample A B C A B C A B C A B C A B C A B C
RICO 1/3/11 12/29/11 17 30 57 -- -- -- -- -- -- -- -- -- 53 61 87 -- -- --
RIVA 1/3/11 12/29/11 -- -- -- -- -- -- 61 61 100 -- -- -- -- -- -- 61 61 100
ROCH 1/3/11 12/29/11 - - -- -- - - 56 61 92 -- -- -- -- -- -- 58 61 95
RRMI 1/21/11 12/29/11 57 58 98 -- -- - - - - -- - - - - -- -- - -
RUCA 1/3/11 12/29/11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 61 61 100
RUVT? 1/9/11 12/23/11 -- -- -- 30 30 100 -- -- -- -- -- -- -- -- -- -- -- --
S4MO 1/3/11 12/29/11 59 61 97 57 61 93 61 61 100 59 61 97 -- -- -- 61 61 100
SDGA 1/3/11 12/31/11 -- -- -- -- -- -- 61 61 100 -- -- -- -- -- -- 61 61 100
SEWA 1/3/11 12/29/11 60 61 98 61 61 100 61 61 100 61 61 100 -- -- -- 60 61 98
SJJCA® 12/16/10 12/29/11 -- -- -- -- -- -- -- -- -- 64 64 100 -- -- -- 61 61 100
SKFL 1/3/11 12/29/11 61 61 100 -