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Abstract

This report presents the results and conclusions from the ambient air monitoring conducted
as part of the 2013 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 2013 NMP includes data from
samples collected at 66 monitoring sites that collected 24-hour air samples, typically on a 1-in-6
or 1-in-12 day schedule. Thirty-four sites sampled for 59 volatile organic compounds (VOCs);

33 sites sampled for 15 carbonyl compounds; seven sites sampled for 80 speciated nonmethane
organic compounds (SNMOCs); 24 sites sampled for 22 polycyclic aromatic hydrocarbons
(PAHSs) and one additional site sampled for a subset of PAHs and four phenols; 20 sites sampled
for 11 metals; and 24 sites sampled for hexavalent chromium. Nearly 263,000 ambient air
concentrations were measured during the 2013 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 from city-to-city and from season-to-season.

The ambient air monitoring data collected during the 2013 NMP serve a wide range of
purposes. Not only do these data allow for the characterization of the nature and extent of air
pollution close to the 66 individual monitoring sites participating in these programs, but they also
exhibit trends and patterns that may be common to 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.

xlix



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 effects, 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 (NMOCSs). The UATMP, the
NATTS, and the CSATAM programs include longer-term monitoring efforts (durations of one
year or more) at specific locations. These programs have the following program-specific
objectives (EPA, 2009a):

e The primary objective of the UATMP is to characterize the composition and
magnitude of air toxics pollution through ambient air monitoring.
http://www.epa.gov/ttnamtil/uatm.html

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. http://www.epa.gov/tthamtil/natts.html

e The primary objective of the CSATAM Program is to conduct local-scale
investigative ambient air toxics monitoring projects.
http://www.epa.gov/ttnamtil/local.html

1.1  Background

The UATMP was initiated by EPA 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 from fixed sites that remain active
over an extended period of time such that concentration trends (i.e., any substantial increase or
decrease over a period of time) may 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, 2014a).
The initial site locations were based on existing infrastructure of monitoring site locations

(e.g., PM2s network) and results from preliminary air toxics programs such as the 1996 National-
Scale 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 and to assess impacts to non-urban areas
(EPA, 2009b). Currently, 27 NATTS sites are strategically placed across the country (EPA,
2014a).

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).

1.2  The Report

Many environmental and health agencies have participated in these programs to assess
the sources, effects, and changes in air pollution within their jurisdictions. This report
summarizes and interprets measurements collected at monitoring sites participating in the
UATMP, NATTS, and CSATAM programs in 2013. Included in this report are data from sites
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. In
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addition, a state, local, or tribal agency may opt to contract with ERG for a special air toxics
monitoring study in which their data are included in the report as well.

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 has been 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 one another.

Included in this report are data collected at 66 monitoring sites around the country. The
66 sites whose data are included in this report are located in or near 40 urban or rural locations in
25 states and the District of Columbia, including 38 metropolitan or micropolitan statistical areas
(collectively referred to as core-based statistical areas or CBSAS).

This report provides both a qualitative overview of air toxics pollution at participating
urban and rural locations and a quantitative data analysis of the factors that appear to most
significantly affect the behavior of air toxics in urban and rural areas. This report also focuses on
data characterizations for each of the 66 different air monitoring 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?
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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 2013 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, 2014b).

This report is organized into 33 sections and 18 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 NMP Data) and Sections 31 and 32 (Data
Quiality 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 2013 National Monitoring Programs Report

Report
Section Section Title Overview of Contents

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

This section provides information on the 2013 NMP
monitoring effort, including:
e Monitoring locations
Pollutants selected for monitoring
Sampling and analytical methods
Sampling schedules
Completeness of the air monitoring programs.

The 2013 National Monitoring
Programs Network




Table 1-1. Organization of the 2013 National Monitoring Programs Report (Continued)

Report
Section

Section Title

Overview of Contents

Summary of the 2013 National
Monitoring Programs Data
Treatments and Methods

This section presents and discusses the data treatments
applied to the 2013 NMP data to determine significant
trends and relationships in the data, characterize data
based on how ambient air concentrations varied with
monitoring location and with time, interpret the
significance of the observed spatial and temporal
variations, and evaluate human health risk.

Summary of the 2013 National
Monitoring Programs Data

This section presents and discusses the results of the data
treatments from the 2013 NMP data.

Site in Alaska

Monitoring results for the site in the Anchorage, AK
CBSA (ANAK)

Sites in Arizona

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

Sites in California

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

Sites in Colorado

Monitoring results for the sites in the Grand Junction, CO
CBSA (GPCO) and the Glenwood Springs, CO CBSA
(BMCO, BRCO, PACO, RFCO, and RICO)

Site in the District of Columbia

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

10

Sites in Florida

Monitoring results for the sites in the Miami-Fort
Lauderdale-West Palm Beach, FL CBSA (WPFL), the
Orlando-Kissimmee-Sanford, FL CBSA (ORFL and
PAFL), and the Tampa-St. Petersburg-Clearwater, FL
CBSA (AZFL, SKFL, and SYFL)

11

Site in Georgia

Monitoring results for the site in the Atlanta-Sandy
Springs-Roswell, GA CBSA (SDGA)

12

Sites in Illinois

Monitoring results for the sites in the Chicago-Naperville-
Elgin, IL-IN-WI CBSA (NBIL and SPIL) and the St.
Louis, MO-IL CBSA (ROIL)

13

Sites in Indiana

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

14

Sites in Kentucky

Monitoring results for the sites in the Huntington-
Ashland, WV-KY-OH CBSA (ASKY and ASKY-M), the
Lexington-Fayette, KY CBSA (LEKY), the Evansville,
IN-KY CBSA (BAKY), the Paducah, KY-IL CBSA
(BLKY), and the sites in Marshall County (ATKY,
CCKY, LAKY, and TVKY) and Carter County (GLKY)

15

Site in Massachusetts

Monitoring results for the site in the Boston-Cambridge-
Newton, MA-NH CBSA (BOMA)

16

Site in Michigan

Monitoring results for the site in the Detroit-Warren-
Dearborn, MI CBSA (DEMI)
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Table 1-1. Organization of the 2013 National Monitoring Programs Report (Continued)

Report
Section

Section Title

Overview of Contents

17

Site in Minnesota

Monitoring results for the site in the St. Cloud, MN
CBSA (STMN)

18

Sites in Mississippi

Monitoring results for the sites in the Columbus, MS
CBSA (KMMS and SSMS)

19

Site in Missouri

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

20

Sites in New Jersey

Monitoring results for the sites in the New York-Newark-
Jersey City, NY-NJ-PA CBSA (CHNJ, ELNJ, and NBNJ)
and the Philadelphia-Camden-Wilmington, PA-NJ-DE-
MD CBSA (CSNJ)

21

Sites in New York

Monitoring results for the sites in the New York-Newark-
Jersey City, NY-NJ-PA CBSA (BXNY) and the
Rochester, NY CBSA (ROCH)

22

Sites in Oklahoma

Monitoring results for the sites in the Tulsa, OK CBSA
(TOOK, TMOK, and TROK), and the Oklahoma City,
OK CBSA (ADOK, OCOK, and YUOK)

23

Site in Rhode Island

Monitoring results for the site in the Providence-
Warwick, RI-MA CBSA (PRRI)

24

Site in South Carolina

Monitoring results for the site in Chesterfield County, SC
(CHSC)

25

Sites in Texas

Monitoring results for the sites in the Houston-The
Woodlands-Sugar Land, TX CBSA (CAMS 35) and the
Marshall, TX CBSA (CAMS 85)

26

Site in Utah

Monitoring results for the site in the Ogden-Clearfield,
UT CBSA (BTUT)

27

Sites in Vermont

Monitoring results for the sites in the Burlington-South
Burlington, VT CBSA (BURVT and UNVT) and the
Rutland, VT CBSA (RUVT)

28

Site in Virginia

Monitoring results for the site in the Richmond, VA
CBSA (RIVA)

29

Site in Washington

Monitoring results for the site in the Seattle-Tacoma-
Bellevue, WA CBSA (SEWA)

30

Sites in Wisconsin

Monitoring results for the sites in the Beaver Dam, WI
CBSA (HOWI) and the Milwaukee-Waukesha-West
Allis, WI CBSA (MIWI)

31

Data Quiality

This section defines and discusses the concepts of
precision and accuracy. Based on guantitative and
qualitative analyses, this section comments on the
precision and accuracy of the 2013 NMP ambient air
monitoring data.

32

Results, Conclusions, and
Recommendations

This section summarizes the most significant findings of
the report and makes several recommendations for future
projects that involve ambient air monitoring.

33

References

This section lists the references cited throughout the
report.
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2.0  The 2013 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, North Carolina. Data from
66 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 for Speciated Nonmethane Organic

Compounds (SNMOCs) and/or Volatile Organic

- - Agencies operating sites under the
Compounds (VOCs) using EPA Compendium Method NMPlare not required to have their

TO-15, carbonyl compounds from sorbent cartridge samples analyzed by ERG. They

. . ) may have samples for only select
samples using EPA Compendium Method TO-11A, methods analyzed by ERG, as they
polycyclic aromatic hydrocarbons (PAHS) from may have their own laboratory

capabilities for other methods. In
these cases, data are generated by
and/or phenols from XAD-2® resin samples using EPA sources other than ERG and are

therefore not included in this

report.
filters using EPA Compendium Method 10-3.5/Federal 7

Equivalency Methods (FEM) EQL-0512-201 and EQL-
0512-202, and hexavalent chromium from sodium bicarbonate-coated filters using ASTM

polyurethane foam (PUF) and XAD-2® resin samples

Compendium Method TO-13A, trace metals from

D7614. Section 2.2 provides additional information regarding each of 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
2013 NMP dataset.

2.1 Monitoring Locations

For the NATTS network, monitor siting is based on the need to assess population
exposure and/or 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, Illinois and Phoenix, Arizona), while others were placed in
moderately populated rural areas (e.g., Horicon, Wisconsin and Chesterfield, South Carolina).
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Figure 2-1 shows the locations of the 66 monitoring sites participating in the 2013
programs, which encompass 40 different urban and rural areas. Outlined in Figure 2-1 are the
associated CBSAs, as designated by the U.S. Census Bureau, where each site is located (Census
Bureau, 2013a). 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, 2013b).

Table 2-1 lists the respective monitoring program and the years of program participation
for the 66 monitoring sites. Sixty-one monitoring sites have been included in previous annual
reports, including two that are returning for the first time in five or more years; these two sites
are highlighted in purple in Table 2-1. Five monitoring sites are new to their respective programs

for 2013; these sites are highlighted in green in Table 2-1.

As Figure 2-1 and Table 2-1 show, the 2013 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 programs. Table 2-2 shows that the location of the monitoring sites
vary significantly. 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:

e A unique four, five, or six-letter site code used to track samples from the monitoring
site to the ERG laboratory.

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

This report cites the four, five, or six-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 2013 National Monitoring Programs Monitoring Sites
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Table 2-1. 2013 National Monitoring Programs Sites and Past Program Participation

Monitoring Location

and Site Program | 2003 and Earlier | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Anchorage, AK (ANAK) CSATAM v v
Ashland, KY (ASKY) UATMP v v
Ashland, KY (ASKY-M) UATMP v v
Baskett, KY (BAKY) UATMP v v
Battlement Mesa, CO (BMCO) UATMP v v v v
Belle Glade, FL (WPFL) UATMP 2002- 2003 v
Boston, MA (BOMA) NATTS 2003 v v v v v v v v v v
Bountiful, UT (BTUT) NATTS 2003 v v v v 4 4 v v v v
Burlington, VT (BURVT) UATMP v v v v v
Calvert City, KY (ATKY) UATMP v v
Calvert City, KY (CCKY) UATMP v v
Calvert City, KY (LAKY) UATMP v v
Calvert City, KY (TVKY) UATMP v v
Camden, NJ (CSNJ) UATMP v
Carbondale, CO (RFCO) UATMP v v
Chester, NJ (CHNJ) UATMP 2001- 2003 v v v v 4 4 v v v v
Chesterfield, SC (CHSC) NATTS v v v v v v v v v

Green shading indicates new site participating in the NMP.
Purple shading indicates returning site with past NMP participation.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-1. 2013 National Monitoring Programs Sites and Past Program Participation (Continued)

Monitoring Location
and Site Program | 2003 and Earlier | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Columbus, MS (KMMS) UATMP v
Columbus, MS (SMMS) UATMP v
Dearborn, Ml (DEMI) NATTS 2001- 2003 v v v v 4 4 v 4 v v
Decatur, GA (SDGA) NATTS v v v v v v v v v
Deer Park, TX (CAMS 35) NATTS v v v v v v v
East Highland Park, VA (RIVA) NATTS v v v v v v
Elizabeth, NJ (ELNJ) UATMP 1999-2003 v v v 4 4 4 v v 4 v
Gary, IN (INDEM) UATMP v v v v v v v v v v
Grand Junction, CO (GPCO) NATTS v v v v v v v v v v
Grayson, KY (GLKY) NATTS v v v v v v
Horicon, WI (HOWI) NATTS v v v v
Indianapolis, IN (WPIN) UATMP v v v v v v v v
Karnack, TX (CAMS 85) NATTS v v v v v
Lexington, KY (LEKY) UATMP v v
Long Beach, CA (LBHCA) CSATAM v v
Los Angeles, CA (CELA) NATTS v v v v v v v
Milwaukee, WI (MIWI) UATMP v v

Green shading indicates new site participating in the NMP.
Purple shading indicates returning site with past NMP participation.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-1. 2013 National Monitoring Programs Sites and Past Program Participation (Continued)

Monitoring Location
and Site Program | 2003 and Earlier | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
New York, NY (BXNY) NATTS v v v v v v v
North Brunswick, NJ (NBNJ) UATMP 2001- 2003 v v v v 4 4 v 4 v v
Northbrook, IL (NBIL) NATTS 2003 v v v v 4 4 v 4 v v
Oklahoma City, OK (ADOK) UATMP v v
Oklahoma City, OK (OCOK) UATMP v v v v v
Orlando, FL (PAFL) UATMP v v v v v v
Parachute, CO (PACO) UATMP v v v v v v
Phoenix, AZ (PXSS) NATTS 2001- 2003 v v v 4 4 v v v v
Phoenix, AZ (SPAZ) UATMP 2001 v 4 4 v v v v
Pinellas Park, FL (SKFL) NATTS v v v v v v v v v v
Providence, Rl (PRRI) NATTS v v v v v v v v v
Rifle, CO (RICO) UATMP v v v v v v
Rochester, NY (ROCH) NATTS v v v v v v v v
Special
Roxana, IL (ROIL) Study v v
Rubidoux, CA (RUCA) NATTS v v v v v v v
Rutland, VT (RUVT) UATMP | 1995-1999, 2002 v v v v v
San Jose, CA (SJICA) NATTS v v v v v v

Green shading indicates new site participating in the NMP.
Purple shading indicates returning site with past NMP participation.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-1. 2013 National Monitoring Programs Sites and Past Program Participation (Continued)

Monitoring Location
and Site Program | 2003 and Earlier | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Schiller Park, IL (SPIL) UATMP 2003 v 4 4 v v v v v v v
Seattle, WA (SEWA) NATTS v v v v v v v v v
Silt, CO (BRCO) UATMP v v v v v v
Smithland, KY (BLKY) UATMP v v
St. Cloud, MN (STMN) UATMP v v
St. Louis, MO (S4MOQO) NATTS 2002, 2003 v v v v v v v v v v
1991-1992, 2001-
St. Petershurg, FL (AZFL) UATMP 2003 v v v v v v v v v v
Tulsa, OK (TMOK) UATMP v v v v v
Tulsa, OK (TOOK) UATMP v v v v v v v v
Tulsa, OK (TROK) UATMP v
Underhill, VT (UNVT) NATTS 2002 v v v v v v v v v
Valrico, FL (SYFL) NATTS v v v v v v v v v v
Washington, D.C. (WADC) NATTS v v v v v v v v v
Winter Park, FL (ORFL) UATMP 1990-1991, 2003 v v 4 v v v v v v v
Yukon, OK (YUOK) UATMP v

Green shading indicates new site participating in the NMP.
Purple shading indicates returning site with past NMP participation.
BOLD ITALICS = EPA-designated NATTS site
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Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites

County-level County-level | County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
Urban/City 835,642 34,700
ADOK | 40-109-0042 | Oklahoma City, OK | Commercial Center 755,245 (2013) (2012) 2,156.08 3,425.17
358,999 20,193
ANAK | 02-020-0018 Anchorage, AK Residential | Suburban 300,950 (2013) (2012) 684.58 2,749.31
39,196 7,230
ASKY | 21-019-0017 Ashland, KY Residential | Suburban 48,886 (2013) (2011) 262.71 172.53
Urban/City 39,196 12,842
ASKY-M [ 21-019-0002 Ashland, KY Industrial Center 48,886 (2013) (2012) 262.71 172.53
30,254 3,262
ATKY | 21-157-0016 Calvert City, KY Industrial Suburban 31,107 (2013) (2012) 1,119.74 476.37
879,683 42,500
AZFL | 12-103-0018 | St. Petersburg, FL Residential | Suburban 929,048 (2013) (2013) 2,132.17 3,217.48
38,811 922
BAKY | 21-101-0014 Baskett, KY Commercial Rural 46,347 (2013) (2012) 397.98 268.40
8,338 2,510
BLKY | 21-139-0004 Smithland, KY Agricultural Rural 9,359 (2013) (2013) 32.24 136.07
74,036 1,880
BMCO | 08-045-0019 | Battlement Mesa, CO | Commercial | Suburban 57,302 (2012) (2014) 3,787.70 327.61
Urban/City 410,436 27,654
BOMA | 25-025-0042 Boston, MA Commercial Center 755,503 (2014) (2010) 851.81 1,015.72
74,036 1,182
BRCO | 08-045-0009 Silt, CO Agricultural Rural 57,302 (2012) (2014) 3,787.70 327.61
274,716 130,950
BTUT [ 49-011-0004 Bountiful, UT Residential | Suburban 322,094 (2013) (2012) 1,163.85 930.74
Urban/City 172,203 14,200
BURVT [ 50-007-0014 Burlington, VT Commercial Center 159,515 (2013) (2009) 432.40 477.55

BOLD ITALICS = EPA-designated NATTS site
8Reference: Census Bureau, 2014

®Individual references provided in each state section.

°Reference: 2011 NEI version 2 (EPA, 2015a)
9The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.
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Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites (Continued)

County-level County-level | County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
Urban/City 254,752 98,899
BXNY | 36-005-0110 New York, NY Residential Center 1,418,733 (2013) (2012) 3,796.74 840.39
Urban/City 3,401,957 31,043
CAMS 35 | 48-201-1039 Deer Park, TX Residential Center 4,336,853 (2013) (2004) 13,524.71 8,643.58
72,689 1,250
CAMS 85 | 48-203-0002 Karnack, TX Agricultural Rural 66,886 (2013) (2012) 879.41 346.43
30,254 4,050
CCKY | 21-157-0018 Calvert City, KY Residential | Suburban 31,107 (2013) (2013) 1,119.74 476.37
Urban/City 7,609,517 231,000
CELA | 06-037-1103 Los Angeles, CA Residential Center 10,017,068 (2013) (2013) 21,804.55 14,773.30
443,969 11,215
CHNJ 34-027-3001 Chester, NJ Agricultural Rural 499,397 (Ratio)¢ (2012) 680.93 1,278.46
41,728 700
CHSC | 45-025-0001 Chesterfield, SC Forest Rural 46,197 (2013) (2013) 166.35 206.82
Urban/City 458,294 3,231
CSNJ 34-007-0002 Camden, NJ Industrial Center 512,854 (Ratio)¢ (2012) 577.27 953.66
1,335,516 94,600
DEMI | 26-163-0033 Dearborn, Mi Industrial Suburban 1,775,273 (2013) (2013) 7,118.74 4,563.35
485,427 250,000
ELNJ 34-039-0004 Elizabeth, NJ Industrial Suburban 548,256 (Ratio)® (2006) 814.19 1,017.46
25,487 303
GLKY | 21-043-0500 Grayson, KY Residential Rural 27,202 (2013) (2012) 75.96 145.24
08-077-0017 Urban/City 176,969 11,000
GPCOe | 08-077-0018 | Grand Junction, CO | Commercial Center 147,554 (2012) (2013) 659.65 664.73
99,078 5,100
HOWI | 55-027-0001 Horicon, WI Agricultural Rural 88,344 (2013) (2011) 429.32 458.47

BOLD ITALICS = EPA-designated NATTS site
8Reference: Census Bureau, 2014

®Individual references provided in each state section.

°Reference: 2011 NEI version 2 (EPA, 2015a)

9The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.
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Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites (Continued)

County-level County-level | County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
Urban/City 425,854 34,754
INDEM | 18-089-0022 Gary, IN Industrial Center 491,456 (2013) (2011) 1,603.10 1,607.33
Urban/City 54,826 9,900
KMMS | 28-087-0002 Columbus, MS Residential Center 59,922 (2013) (2013) 1,385.56 260.29
30,254 1,189
LAKY | 21-157-0019 Calvert City, KY Residential | Suburban 31,107 (2013) (2012) 1,119.74 476.37
7,609,517 285,000
LBHCA | 06-037-4002 Long Beach, CA Residential | Suburban 10,017,068 (2013) (2013) 21,804.55 14,773.30
208,983 10,083
LEKY [ 21-067-0012 Lexington, KY Residential | Suburban 308,428 (2013) (2012) 764.77 1,116.04
Urban/City 641,582 12,400
MIWI | 55-079-0026 Milwaukee, WI Commercial Center 956,023 (2013) (2013) 2,903.89 1,966.31
2,074,419 115,700
NBIL 17-031-4201 Northbrook, IL Residential | Suburban 5,240,700 (2014) (2013) 15,663.06 8,882.46
734,425 110,653
NBNJ | 34-023-0006 | North Brunswick, NJ | Agricultural Rural 828,919 (Ratio)¢ (2009) 1,038.26 1,577.17
835,642 41,500
OCOK | 40-109-1037 | Oklahoma City, OK | Residential | Suburban 755,245 (2013) (2012) 2,156.08 3,425.17
Urban/City 1,181,540 29,500
ORFL | 12-095-2002 Winter Park, FL Commercial Center 1,225,267 (2013) (2013) 2,774.25 4,121.46
Urban/City 74,036 15,000
PACO | 08-045-0005 Parachute, CO Residential Center 57,302 (2012) (2013) 3,787.70 327.61
1,181,540 49,000
PAFL | 12-095-1004 Orlando, FL Commercial | Suburban 1,225,267 (2013) (2013) 2,774.25 4,121.46
Urban/City 511,015 136,800
PRRI 44-007-0022 Providence, RI Residential Center 628,600 (Ratio)d (2009) 1,362.28 1,350.29

BOLD ITALICS = EPA-designated NATTS site
8Reference: Census Bureau, 2014

®Individual references provided in each state section.

°Reference: 2011 NEI version 2 (EPA, 2015a)

9The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.
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Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites (Continued)

County-level County-level County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
Urban/City 3,761,859 29,515
PXSS | 04-013-9997 Phoenix, AZ Residential Center 4,009,412 (2012) (2010) 7,792.15 9,915.84
74,036 16,000
RFCO | 08-045-0018 Carbondale, CO Residential Rural 57,302 (2012) (2013) 3,787.70 327.61
Urban/City 74,036 15,000
RICO [ 08-045-0007 Rifle, CO Commercial Center 57,302 (2012) (2013) 3,787.70 327.61
East Highland Park, 350,000 72,000
RIVA | 51-087-0014 VA Residential | Suburban 318,611 (2013) (2012) 888.54 746.37
Urban/City 558,063 85,162
ROCH | 36-055-1007 Rochester, NY Residential Center 749,606 (2013) (2012) 2,959.44 1,742.27
267,302 7,750
ROIL 17-119-9010 Roxana, 1L Industrial Suburban 267,225 (2014) (2013) 1,359.86 815.08
1,788,322 150,000
RUCA | 06-065-8001 Rubidoux, CA Residential | Suburban 2,292,507 (2013) (2013) 3,826.19 3,244.32
Urban/City 79,795 10,400
RUVT | 50-021-0002 Rutland, VT Commercial Center 60,622 (2013) (2013) 173.22 245.32
Urban/City 1,117,375 100,179
S4MO | 29-510-0085 St. Louis, MO Residential Center 1,319,860 (2013)f (2013) 939.84 611.09
479,533 138,470
SDGA | 13-089-0002 Decatur, GA Residential | Suburban 713,340 (2013) (2012) 1,358.69 1,814.77
Urban/City 1,791,383 176,000
SEWA | 53-033-0080 Seattle, WA Residential Center 2,044,449 (2013) (2013) 7,310.24 6,890.17
Urban/City 1,575,973 115,000
SJJCA | 06-085-0005 San Jose, CA Commercial Center 1,862,041 (2013) (2012) 4,177.14 3,634.86
879,683 47,500
SKFL | 12-103-0026 Pinellas Park, FL Residential | Suburban 929,048 (2013) (2013) 2,132.17 3,217.48

BOLD ITALICS = EPA-designated NATTS site
8Reference: Census Bureau, 2014

®Individual references provided in each state section.

°Reference: 2011 NEI version 2 (EPA, 2015a)

9The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.



Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites (Continued)
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County-level County-level | County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
Urban/City 3,761,859 25,952
SPAZ 04-013-4003 Phoenix, AZ Residential Center 4,009,412 (2012) (2011) 7,792.15 9,915.84
2,074,419 186,100
SPIL 17-031-3103 Schiller Park, IL Mobile Suburban 5,240,700 (2014) (2012) 15,663.06 8,882.46
Urban/City 54,826 19,000
SSMS | 27-087-0003 Columbus, MS Residential Center 59,922 (2013) (2013) 1,385.56 260.29
221,636 24,100
STMN | 27-145-3053 St. Cloud, MN Industrial Suburban 152,092 (2013) (2009) 1,217.04 1,275.96
1,157,057 10,000
SYFL 12-057-3002 Valrico, FL Residential Rural 1,291,578 (2013) (2013) 3,155.70 4,260.15
Urban/City 614,543 12,500
TMOK | 40-143-1127 Tulsa, OK Residential Center 622,409 (2013) (2012) 1,902.81 4,149.89
Urban/City 614,543 64,424
TOOK | 40-143-0235 Tulsa, OK Industrial Center 622,409 (2013) (2012) 1,902.81 4,149.89
Urban/City 614,543 56,200
TROK | 40-143-0179 Tulsa, OK Industrial Center 622,409 (2013) (2012) 1,902.81 4,149.89
30,254 2,230
TVKY | 21-157-0014 Calvert City, KY Industrial Suburban 31,107 (2013) (2011) 1,119.74 476.37
172,203 1,100
UNVT | 50-007-0007 Underhill, VT Forest Rural 159,515 (2013) (2011) 432.40 477.55
Urban/City 322,350 8,700
WADC | 11-001-0043 Washington, D.C. Commercial Center 646,449 (2012) (2011) 933.45 829.76
1,159,114 6,600
WPFL | 12-099-0008 Belle Glade, FL Industrial Rural 1,372,171 (2013) (2013) 4,368.66 5,197.67

BOLD ITALICS = EPA-designated NATTS site

aReference: Census Bureau, 2014

®Individual references provided in each state section.

°Reference: 2011 NEI version 2 (EPA, 2015a)

9The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.
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Table 2-2. Site Characterizing Information for the 2013 National Monitoring Programs Sites (Continued)

County-level County-level | County-level
Vehicle Estimated Stationary Mobile Source
Registration, | Daily Traffic, | Source HAP HAP
Site AQS Location | County-level | # of Vehicles® AADTP Emissions® Emissions®
Code Code Location Land Use Setting Population? (Year) (Year) (tpy) (tpy)
830,851 143,970
WPIN 18-097-0078 Indianapolis, IN Residential | Suburban 928,281 (2013) (2011) 2,627.90 4,042.65
106,000 45,400
YUOK | 40-017-0101 Yukon, OK Commercial | Suburban 126,123 (2013) (2012) 680.10 447,57

BOLD ITALICS = EPA-designated NATTS site

aReference: Census Bureau, 2014

bIndividual references provided in each state section.

¢Reference: 2011 NEI version 2 (EPA, 2015a)

4The 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.

fS4MO’s county-level population and vehicle registration are the sum of the county- and city-level data.




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:

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

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

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

e Stationary and mobile source hazardous air pollutant (HAP) emissions for the
monitoring site’s residing county, according to version 2 of the 2011 National
Emissions Inventory (NEI).

This information is discussed in further detail in Section 4.3 and 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,
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 at the laboratory using methods based on modified
versions of EPA’s Compendium methods, as listed below:

e Compendium Method TO-15 was used to measure ambient air concentrations of

59 VOCs.

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

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

e Compendium Method TO-13A was used to measure ambient air concentrations of
22 PAHSs. For one site (KMMS), a subset (15) of these analytes was measured in
addition to four phenols.

e A combination of Compendium Method 10-3.5 and EPA Federal Equivalency

Methods (FEM) EQL-0512-201 and EQL-0512-202 was used to measure ambient air
concentrations of 11 metals.
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e ASTM Method D7614 was used to measure ambient air concentrations of hexavalent
chromium.

The target pollutants and methods utilized varied from monitoring site to monitoring site.
The sample collection equipment at each site 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 feet 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 (MDLSs) 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, 2014c) in accordance with the specifications presented in the
NATTS Technical Assistance Document (TAD) (EPA, 2009b). This procedure involves
analyzing at least seven replicate standards spiked onto the appropriate sampling media and
extracted (per analytical method). Instrument-specific detection limits (replicate analysis of
standards in solution) are not determined because sampling media background and preparation

variability would not be considered.
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MDLs for metals samples were calculated using the procedure described by “Appendix
D: DQ FAC Single Laboratory Procedure v2.4” (FAC, 2007), with the exception of the arsenic
MDL for Teflon® filters. The Federal Advisory Committee (FAC) MDL procedure involves
using historical blank filter data to calculate MDLs for each pollutant. For arsenic, the procedure
described in 40 CFR was used to calculate the MDL rather than the FAC procedure because this

metal is not present at a high enough level in the background on the filters.

Tables 2-3 through 2-8 identify the specific target pollutants for each analytical method
and their corresponding MDLs, as determined for 2013. For the VOC and SNMOC analyses, the
experimentally-determined MDLs do not change within a given year unless the sample was
diluted. The 2013 VOC and SNMOC MDLs are presented in Tables 2-3 and 2-4, respectively.
For the rest of the analytical methods, 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. If the MDLs
presented in Tables 2-5 through 2-8 include an MDL for a diluted sample, the MDL may appear
elevated. Dilutions cause the MDL to increase by a factor of the dilution; MDLs affected by
dilution are denoted in the tables. 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
2012a; ASTM, 2012; ASTM, 2013).

2.2.1 VOC and SNMOC Concurrent Sampling and Analytical Methods

VVOC and SNMOC sampling and analysis can be performed concurrently using a
combined methodology based on 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), respectively. When referring to SNMOC, this report may refer
to this method as the “concurrent SNMOC method” or “concurrent SNMOC analysis” because
both methods can be 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
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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 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 (COC) 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 lon Monitoring (SIM) mode) and flame ionization detection
(GC/MS-FID), laboratory staff determined ambient air concentrations of 59 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 m-xylene and
p-xylene elute from the GC column at the same time, both the VOC and SNMOC analytical
methods report only the sum concentration for these two isomers, and not the separate

concentration for each isomer. 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 less than or equal to 0.047 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 or equal to 0.56 ppbC.
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Table 2-3. 2013 VOC Method Detection Limits

2013 2013

MDL MDL

Pollutant (ppbv) Pollutant (ppbv)
Acetonitrile 0.031 | Dichloromethane 0.014
Acetylene 0.017 | 1,2-Dichloropropane 0.017
Acrolein 0.047 | cis-1,3-Dichloropropene 0.014
Acrylonitrile 0.025 | trans-1,3-Dichloropropene 0.016
tert-Amyl Methyl Ether 0.013 | Dichlorotetrafluoroethane 0.011
Benzene 0.019 | Ethyl Acrylate 0.015
Bromochloromethane 0.016 | Ethyl tert-Butyl Ether 0.014
Bromodichloromethane 0.019 | Ethylbenzene 0.017
Bromoform 0.021 | Hexachloro-1,3-Butadiene 0.028
Bromomethane 0.011 | Methyl Isobutyl Ketone 0.018
1,3-Butadiene 0.011 | Methyl Methacrylate 0.013
Carbon Disulfide 0.011 | Methyl tert-Butyl Ether 0.012
Carbon Tetrachloride 0.016 | n-Octane 0.012
Chlorobenzene 0.018 | Propylene 0.036
Chloroethane 0.011 | Styrene 0.018
Chloroform 0.015 | 1,1,2,2-Tetrachloroethane 0.026
Chloromethane 0.013 | Tetrachloroethylene 0.014
Chloroprene 0.012 | Toluene 0.015
Dibromochloromethane 0.018 | 1,2,4-Trichlorobenzene 0.024
1,2-Dibromoethane 0.017 | 1,1,1-Trichloroethane 0.015
m-Dichlorobenzene 0.026 | 1,1,2-Trichloroethane 0.019
o-Dichlorobenzene 0.023 | Trichloroethylene 0.016
p-Dichlorobenzene 0.023 | Trichlorofluoromethane 0.012
Dichlorodifluoromethane 0.011 | Trichlorotrifluoroethane 0.013
1,1-Dichloroethane 0.015 | 1,2,4-Trimethylbenzene 0.018
1,2-Dichloroethane 0.016 | 1,3,5-Trimethylbenzene 0.019
1,1-Dichloroethene 0.011 | Vinyl Chloride 0.011
cis-1,2-Dichloroethylene 0.016 | m,p-Xylene! 0.029
trans-1,2-Dichloroethylene 0.012 | o-Xylene 0.016

1 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. 2013 SNMOC Method Detection Limits

2013 2013 2013
MDL MDL MDL
Pollutant (ppbC)* Pollutant (ppbC)* Pollutant (ppbC)*

Acetylene 0.22 1-Heptene 0.19 1-Pentene 0.18
Benzene 0.27 n-Hexane 0.30 cis-2-Pentene 0.21
1,3-Butadiene 0.19 1-Hexene 0.44 trans-2-Pentene 0.16
n-Butane 0.09 cis-2-Hexene 0.19 a-Pinene 0.19
1-Butene 0.16 trans-2-Hexene 0.19 b-Pinene 0.19
cis-2-Butene 0.10 Isobutane 0.09 Propane 0.11
trans-2-Butene 0.10 Isobutylene 0.19 n-Propylbenzene 0.14
Cyclohexane 0.20 Isopentane 0.09 Propylene 0.12
Cyclopentane 0.07 Isoprene 0.25 Propyne 0.19
Cyclopentene 0.19 Isopropylbenzene 0.17 Styrene 0.56
n-Decane 0.19 2-Methyl-1-Butene 0.19 Toluene 0.20
1-Decene 0.19 3-Methyl-1-Butene 0.19 n-Tridecane 0.19
m-Diethylbenzene 0.24 2-Methyl-1-Pentene 0.19 1-Tridecene 0.19
p-Diethylbenzene 0.21 4-Methyl-1-Pentene 0.19 1,2,3-Trimethylbenzene 0.15
2,2-Dimethylbutane 0.10 2-Methyl-2-Butene 0.19 1,2,4-Trimethylbenzene 0.20
2,3-Dimethylbutane 0.13 Methylcyclohexane 0.25 1,3,5-Trimethylbenzene 0.12
2,3-Dimethylpentane 0.36 Methylcyclopentane 0.15 2,2,3-Trimethylpentane 0.19
2,4-Dimethylpentane 0.32 2-Methylheptane 0.22 2,2,4-Trimethylpentane 0.17
n-Dodecane 0.33 3-Methylheptane 0.17 2,3,4-Trimethylpentane 0.14
1-Dodecene 0.19 2-Methylhexane 0.20 n-Undecane 0.22
Ethane 0.18 3-Methylhexane 0.45 1-Undecene 0.19
2-Ethyl-1-butene 0.19 2-Methylpentane 0.12 m-Xylene/p-Xylene? 0.17
Ethylbenzene 0.14 3-Methylpentane 0.13 0-Xylene 0.10
Ethylene 0.09 n-Nonane 0.11 Sum of Knowns NA
m-Ethyltoluene 0.11 1-Nonene 0.19 Sum of Unknowns NA
o-Ethyltoluene 0.15 n-Octane 0.27 TNMOC NA
p-Ethyltoluene 0.20 1-Octene 0.19
n-Heptane 0.17 n-Pentane 0.06

! Concentration in ppbC = concentration in ppbv X number of carbon atoms in the compound.

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

reports the sum concentration for these two isomers and not concentrations of the individual isomers.

NA = Not applicable
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2.2.2 Carbonyl Compound Sampling and Analytical Method

Sampling and analysis for carbonyl compounds was performed using methodology based
on 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 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 the cartridges and returned them, along with the COC 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 (UV) 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
15 carbonyl compounds. Although the sensitivity varies from pollutant-to-pollutant and from
site-to-site due to different volumes pulled through the samples, the average detection limit for
valid samples reported by the ERG laboratory for every carbonyl compound is less than or equal
to 0.016 ppbv.
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Table 2-5. 2013 Carbonyl Compound Method Detection Limits

Minimum Maximum Average

MDL MDL MDL

Pollutant (ppbv) (ppbv) (ppbv)
Acetaldehyde 0.005 0.020 0.008
Acetone 0.010 0.0422 0.016
Benzaldehyde 0.002 0.008 0.003
2-Butanone 0.001 0.0092 0.002
Butyraldehyde 0.002 0.008 0.003
Crotonaldehyde 0.003 0.011 0.004
2,5-Dimethylbenzaldehyde 0.001 0.006 0.002
Formaldehyde 0.008 0.0362 0.013
Hexaldehyde 0.001 0.006 0.002
Isovaleraldehyde 0.001 0.006 0.002
Propionaldehyde 0.003 0.011 0.004
Tolualdehydes! 0.003 0.011 0.004
Valeraldehyde 0.002 0.008 0.003

! 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.

2Indicates that sample dilution was required to perform analysis.

2.2.3 PAH Sampling and Analytical Method

PAH sampling and analysis was performed using methodology based on 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 COC 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 for 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 range from
0.030 ng/m? (chrysene) to 0.275 ng/m? (naphthalene).
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Table 2-6. 2013 PAH Method Detection Limits

Minimum Maximum Average
MDL MDL MDL
Pollutant (ng/md) (ng/m®)?* (ng/m®)

Acenaphthene 0.029 0.500 0.048
Acenaphthylene 0.029 0.513 0.049
Anthracene 0.021 0.363 0.035
Benzo(a)anthracene 0.058 1.01 0.097
Benzo(a)pyrene 0.039 0.675 0.065
Benzo(b)fluoranthene 0.030 0.531 0.051
Benzo(e)pyrene 0.039 0.679 0.065
Benzo(g,h,i)perylene 0.027 0.477 0.046
Benzo(K)fluoranthene 0.038 0.670 0.064
Chrysene 0.018 0.309 0.030
Coronene 0.037 0.654 0.063
Cyclopenta[cd]pyrene 0.029 0.504 0.048
Dibenz(a,h)anthracene 0.028 0.485 0.046
Fluoranthene 0.034 0.589 0.056
Fluorene 0.039 0.692 0.066
9-Fluorenone 0.041 0.714 0.068
Indeno(1,2,3-cd)pyrene 0.025 0.438 0.042
Naphthalene 0.157 2.75 0.275
Perylene 0.028 0.483 0.046
Phenanthrene 0.030 0.531 0.051
Pyrene 0.036 0.623 0.060
Retene 0.072 1.26 0.121

Indicates that sample dilution was required to perform analysis.

The PAH samples collected at the KMMS site were also performed using methodology
based on EPA Compendium Method TO-13A and ASTM D6209, although the media used and
extraction process were adjusted slightly in order to provide for the analysis of phenol and
cresols at the request of the monitoring agency. To achieve this, cartridges sent to the site
contained only XAD-2® and the filter and cartridge are extracted together using a
dichloromethane solution rather than a toluene in hexane solution. Raw data for KMMS are also
presented in Appendix F. Table 2-7 lists the MDLs for the 18 PAH target pollutants analyzed in
this manner. The average detection limit for valid samples reported by the ERG laboratory range
from 0.132 ng/m? (phenanthrene) to 2.24 ng/m? (phenol).

2-22



Table 2-7. 2013 PAH/Phenols Method Detection Limits

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

Acenaphthene 0.158 0.288 0.192
Anthracene 0.150 0.272 0.182
Benzo(a)anthracene 0.164 0.299 0.200
Benzo(a)pyrene 0.244 0.444 0.297
Benzo(b)fluoranthene 0.241 0.438 0.293
Benzo(g,h,i)perylene 0.200 0.365 0.244
Benzo(k)fluoranthene 0.142 0.259 0.173
Chrysene 0.208 0.378 0.253
m,p-Cresols?? 1.30 2.38 1.59
0-Cresol? 0.678 1.24 0.825
Dibenz(a,h)anthracene 0.254 0.462 0.309
Fluoranthene 0.140 0.255 0.170
Fluorene 0.136 0.248 0.165
Indeno(1,2,3-cd)pyrene 0.226 0.412 0.275
Naphthalene 0.140 0.255 0.170
Phenanthrene 0.108 0.197 0.132
Phenol? 1.04 12.41 2.24
Pyrene 0.138 0.252 0.168

Indicates that sample dilution was required to perform analysis.

2Identifies the pollutants not listed in Table 2-6.

3 Because m-cresol and p-cresol elute from the GC column at the same time, the
analytical method reports the sum of m-cresol and p-cresol concentrations and not
concentrations of the individual isomers.

2.2.4 Metals Sampling and Analytical Method

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 provided the
filters to the monitoring sites. Sites sampled for either particulate matter less than 10 microns
(PMao) 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 COC forms and all associated documentation, to the ERG laboratory for analysis.

Extraction and analysis for the determination of speciated metals in or on particulate
matter was performed using a combination of EPA Compendium Method 10-3.5 and EPA FEM
Methods EQL-0512-201 and EQL-0512-202 (EPA, 1999d; EPA, 2012a). Upon receipt at the

laboratory, the whole filters (47mm Teflon®) or filter strips (8" x 10" quartz) were digested using
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a dilute nitric acid, hydrochloric acid, and/or hydrofluoric acid (Teflon® only) solution. The
digestate was then quantified using 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 2-8 lists the MDLs for the analysis of metals samples. Due to the difference in
sample volumef/filter collection media, there are two sets of MDLSs listed in Table 2-8, one for
each filter type. 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
ranges from 0.003 ng/m3 (beryllium) to 2.49 ng/m? (chromium) for the quartz filters and from
0.010 ng/m? (cadmium) to 17.1 ng/m* (chromium) for the Teflon® filters.

Table 2-8. 2013 Metals Method Detection Limits

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

Pollutant (ng/md) (ng/md) (ng/m®) Pollutant (ng/m®) (ng/m®) (ng/md)

8" X 10" Quartz Filters 47mm Teflon® Filters

Antimony 0.011 0.019 0.015 Antimony 0.040 0.060 0.050
Arsenic 0.053 0.089 0.071 Arsenic 0.180 0.240 0.201
Beryllium 0.002 0.004 0.003 Beryllium 0.010 0.020 0.020
Cadmium 0.008 0.013 0.010 Cadmium 0.010 0.020 0.010
Chromium 1.87 3.12 2.49 Chromium 15.2 20.3 17.1
Cobalt 0.012 0.020 0.016 Cobalt 0.020 0.030 0.020
Lead 0.092 0.154 0.123 Lead 0.090 0.120 0.101
Manganese 0.099 0.165 0.132 Manganese 0.120 0.160 0.140
Mercury 0.003 0.005 0.004 Mercury 0.020 0.030 0.021
Nickel 0.945 1.58 1.26 Nickel 0.220 0.300 0.251
Selenium 0.021 0.034 0.027 Selenium 0.270 0.360 0.302

2.2.5 Hexavalent Chromium Sampling and Analytical Method

Hexavalent chromium was measured using the method described in ASTM D7614

(ASTM, 2012). Ambient air samples of hexavalent chromium on TSP were collected by passing

ambient air through sodium bicarbonate impregnated acid-washed cellulose filters. ERG

prepared and distributed the filters secured in Teflon® cartridges or in petri dishes, per the

specific sampler used at each site, to the monitoring sites prior to each scheduled sample

collection event. Site operators connected the cartridges (or installed the filters) to the air

sampling equipment. After a 24-hour sampling period, site operators recovered the cartridges (or

filters) and returned them, along with the COC forms and all associated documentation, to the

ERG laboratory for analysis. Upon receipt at the laboratory, the filters were extracted using a
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sodium bicarbonate solution. lon chromatography (IC) analysis and ultraviolet-visible (UV-Vis)
detection of the extracts determined the amount of hexavalent chromium present in each sample.

Raw data for the hexavalent chromium method are presented in Appendix H.
Although the sensitivity varies from site-to-site due to the different volumes pulled
through the samples, Table 2-9 presents the range and average detection limit (0.0040 ng/mq) for

valid samples reported by the ERG laboratory across the program.

Table 2-9. 2013 Hexavalent Chromium Method Detection Limit

Minimum Maximum Average
MDL MDL MDL

Pollutant (ng/m?®) (ng/m?®) (ng/m?®)
Hexavalent Chromium 0.0032 0.0067 0.0040

2.3 Sample Collection Schedules

Table 2-10 presents the first and last date upon which sample collection occurred for each
monitoring site sampling under the NMP in 2013. The first sample date for each site is generally
at the beginning of January and sampling continued through the end of December, although there
were a few exceptions:

e The instrumentation at the Oklahoma City, Oklahoma site (ADOK) was relocated to a
new location in Yukon, Oklahoma (YUOK). Monitoring at ADOK was discontinued
at the end of June after which monitoring at YUOK began in July.

e After June 30, 2013, sampling for hexavalent chromium under the NATTS program
was no longer required. As a result, several sites stopped sampling under the NMP at
this time as hexavalent chromium was the only pollutant sampled. These sites
include: the Decatur, Georgia site (SDGA), the Horicon, Wisconsin site (HOWI), the
Deer Park, Texas site (CAMS 35) and the Karnack, Texas site (CAMS 85).

e The Milwaukee, Wisconsin (MIWI) monitoring site completed a 1-year hexavalent
chromium monitoring effort under the NMP in March. Similarly, the St. Cloud,
Minnesota (STMN) monitoring site completed a 1-year hexavalent chromium
monitoring effort under the NMP in May.

e The Long Beach, California (LBHCA) monitoring site completed a 1-year monitoring
effort for PAHs under the NMP in July.

e The Belle Glade, Florida monitoring site (WPFL) conducted a 1-year monitoring
effort for PAHSs beginning in March 2013. To facilitate data analysis, the final
3 months of data from 2014 are included in Table 2-10 as well as the Florida state
section (Section 10).
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Table 2-10.

2013 Sampling Schedules and Completeness Rates

Carbonyl Hexavalent
Monitoring Period* Compounds VOCs Chromium? Metals SNMOCs PAHs
First Last
Site Sample Sample A B C A B C A B C A B C A B C A B C
ADOK 1/4/13 6/27/13 30 30 | 100 | 30 30 | 100 -- -- -- 29 30 97 -- -- -- -- -- --
ANAK 1/4/13 12/30/13 -- -- -- 61 61 | 100 -- -- -- -- -- -- -- -- -- 62 61 | >102
ASKY 1/4/13 12/30/13 61 61 | 100 | 61 61 | 100 -- -- -- -- -- -- -- -- -- -- -- --
ASKY-M | 1/413 | 12/3013 | -- - - - - - - - - | 60 | 61 | 98 - - | - - - -
ATKY 1/413 | 12/30/13 | -- - - | 61 | 61 | 100 | -- - - - - - - - | - - - -
AZFL 1/413 | 12/3013 | 59 | 61 | 97 | - - - - - - - - - - - | - - - -
BAKY 1/413 | 12/3013 | -- - - - - - - - - | 60 | 61 | 98 - - | - - - -
BLKY 1/413 | 12/30113 | -- - - | 59 | 61 | 97 | -- - - - - - - - | - - - -
BMCO 1/4/13 12/24/13 28 30 932 -- -- -- - - -- - - - 55 61 90 - - -
BOMA 1/4/13 12/30/13 -- -- -- -- -- -- 30 30 100 61 61 100 -- -- -- 61 61 100
BRCO 1/4/13 12/30/13 26 30 873 -- -- -- -- -- -- -- -- -- 57 61 93 -- -- --
BTUT 1/4/13 12/30/13 55 61 90 53 61 87 30 30 100 59 61 97 53 61 87 56 61 92
BURVT? 1/10/13 12/24/13 -- -- -- 31 30 | >100 -- -- -- -- -- -- -- -- -- -- -- --
BXNY 1/4/13 12/30/13 -- -- -- -- -- -- 30 30 100 -- -- -- -- -- -- 60 61 98

A = Number of valid samples collected.

B = Number of valid samples that should be collected in 2013 based on sample schedule and start/end date of sampling.

C = Completeness (%).
1 Begins with 15t sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.
2 Hexavalent chromium sampling was discontinued as a required element under the NATTS program at the end of June 2013.
3 Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.

4 Sampling method was the adjusted TO-13 method for PAHs and phenols, and was performed for a 6-month period from March to October.
5 Sampling at WPFL was performed over a 1-year period from March 2013 to March 2014; thus, 3 months of data from 2014 are included in this table and selected parts of this report.
BOLD ITALICS = EPA-designated NATTS site.

Orange shading indicates that completeness is below the MQO of 85 percent.
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Table 2-10. 2013 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOCs Chromium? Metals SNMOCs PAHs
First Last
Site Sample Sample A B C A B C A B C A B C A B C A B C
CAMS 35 | 1/4/13 6/27/13 - - - - - - | 30 | 30 | 100 | - - - - - | - - - -
CAMS 85 | 1/4/13 6/27/13 - - - - - - | 30 | 3 | 100 | - - - - - | - - - -
CCKY 1/4/13 12/30/13 -- -- -- 61 61 | 100 -- -- -- 56 61 92 -- -- -- -- -- --
CELA 1/413 | 12/30113 | - - - - - - - - - - - - - - | - | 58 | 61 | 95
CHNJ 1/4/13 12/30/13 61 61 | 100 | 61 61 | 100 -- -- -- -- -- -- -- -- -- -- -- --
CHSC 1/4/13 12/30/13 -- -- -- -- -- -- 27 30 90 -- -- -- -- -- -- 58 61 95
CSNJ 1/4/13 12/30/13 59 61 97 57 61 93 -- -- -- -- -- -- -- -- -- -- -- --
DEMI 1/4/13 12/30/13 61 61 | 100 | 62 61 | >100| 30 30 | 100 -- -- -- -- -- -- 60 61 98
ELNJ 1/4/13 | 12/30/13 | 61 | 61 | 100 | 61 | 61 | 100 | - - - - - - - - | - - - -
GLKY 1/4/13 12/30/13 61 61 | 100 | 61 61 | 100 | 30 30 | 100 | 59 61 97 - -- - 58 61 95
GPCO 1/4/13 12/30/13 58 61 95 61 61 | 100 | 28 30 93 -- -- -- - -- - 56 61 92
HOWI 1/4/13 6/27/13 - -- - - - - 30 30 | 100 -- -- -- - -- - -- -- --
INDEM | 1/4/13 | 12/30/13 | 61 | 61 | 100 | -- - - - - - - - - - - | - - - -
KMMS 1/4/13 12/30/13 - -- - 30 61 98 -- -- - -- -- -- - -- - 30 30 | 100*

A = Number of valid samples collected.
B = Number of valid samples that should be collected in 2013 based on sample schedule and start/end date of sampling.
C = Completeness (%).

1 Begins with 15t sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.

2 Hexavalent chromium sampling was discontinued as a required element under the NATTS program at the end of June 2013.
3 Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.
4 Sampling method was the adjusted TO-13 method for PAHs and phenols, and was performed for a 6-month period from March to October.

5 Sampling at WPFL was performed over a 1-year period from March 2013 to March 2014; thus, 3 months of data from 2014 are included in this table and selected parts of this report.

BOLD ITALICS = EPA-designated NATTS site.
Orange shading indicates that completeness is below the MQO of 85 percent.
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Table 2-10. 2013 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOCs Chromium? Metals SNMOCs PAHs
First Last

Site Sample Sample A B C A B C A B C A B C A B C A B C
LAKY 1/4/13 12/30/13 -- -- -- 60 61 98 -- -- -- -- -- -- -- -- -- -- -- --
LBHCA 1/4/13 7/27/13 -~ -- - -- - -- -- - - -- -- -- - -- - 29 35 83
LEKY 1/4/13 12/30/13 61 61 100 45 61 74 -- - - 53 61 87 - -- - - -~ --
MIWI 1/4/13 3/11/13 -~ -- - -- - - 11 12 92 -- -- -- - -- - - -~ --
NBIL 1/4/13 12/30/13 62 61 | >100 | 61 61 | 100 | 30 30 | 100 | 59 61 97 61 61 | 100 | 58 61 95
NBNJ 1/4/13 12/30/13 62 61 | >100 | 61 61 | 100 -- -- -- -- -- -- -- -- -- -- -- --
OCOK 1/4/13 12/30/13 61 61 | 100 | 61 61 | 100 -- -- -- 61 61 | 100 -- -- -- -- -- --
ORFL 1/4/13 12/30/13 61 61 100 -- - - -- - - -- -- -- - -- - - -~ --
PACO 1/10/13 | 12/24/13 26 30 87 - - - -- -- - -- -- -- 52 61 | 85 -- -- --
PAFL® 1/10/13 | 12/24/13 -- -- -- - -- -- -- -- - 30 30 | 100 - -- - -- -- --
PRRI 1/4/13 12/30/13 -- -- -- - - - 30 30 | 100 -- -- -- - -- - 59 61 97
PXSS 1/4/13 12/30/13 60 61 98 61 61 | 100 | 29 30 97 61 61 | 100 - -- - 58 61 95
RFCO? 1/10/13 12/24/13 27 30 90 -- -- -- -- -- -- -- -- -- 29 30 97 -- -- --
RICO 1/4/13 12/24/13 25 30 83° -- -- -- -- -- -- -- -- -- 57 61 93 -- -- --

A = Number of valid samples collected.

B = Number of valid samples that should be collected in 2013 based on sample schedule and start/end date of sampling.

C = Completeness (%).

1 Begins with 15t sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.
2 Hexavalent chromium sampling was discontinued as a required element under the NATTS program at the end of June 2013.

3 Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.

4 Sampling method was the adjusted TO-13 method for PAHs and phenols, and was performed for a 6-month period from March to October.

5 Sampling at WPFL was performed over a 1-year period from March 2013 to March 2014; thus, 3 months of data from 2014 are included in this table and selected parts of this report.

BOLD ITALICS = EPA-designated NATTS site.
Orange shading indicates that completeness is below the MQO of 85 percent.
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Table 2-10. 2013 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOCs Chromium? Metals SNMOCs PAHs
First Last

Site Sample Sample A B C A B C A B C A B C A B C A B C
RIVA 1/4/13 12/30/13 -- -- -- -- -- -- 60 61 98 -- -- -- -- -- -- 58 61 95
ROCH 1/4/13 12/30/13 -- -- -- -- -- -- 30 31 97 -- -- -- -- -- -- 56 61 92
ROIL 1/4/13 12/30/13 61 61 | 100 | 60 61 98 -- -- -- -- -- -- -- -- -- -- -- --
RUCA 1/4/13 12/30/13 -~ -- - -- - - -- - - -- -- -- - -- - 58 61 95
RUVTS? 1/10/13 12/24/13 -~ -- - 31 30 | >100 -- - - -- -- -- - -- - - -~ --
S4MO 1/4/13 12/30/13 61 61 | 100 | 61 61 | 100 | 59 61 97 61 61 | 100 -- -- -- 60 61 98
SDGA 1/4/13 7/15/13 -~ -- - -- - - 30 33 91 -- -- -- - -- - - -~ --
SEWA 1/4/13 12/30/13 57 61 93 57 61 93 29 30 97 60 61 98 -- -- -- 57 61 93
SJJCA 1/4/13 12/30/13 -- -- -- -- -- -- -- -- -- 60 61 98 -- -- -- 59 61 97
SKFL 1/4/13 12/30/13 60 61 98 - - - 30 30 | 100 -- -- -- - -- - 59 61 97
SPAZ? 1/4/13 12/30/13 -- -- -- 31 31 100 -- -- -- -- -- -- -- -- -- -- -- --
SPIL 1/4/13 12/30/13 61 61 | 100 | 60 61 98 -- -- - -- -- -- - -- - -- -- --
SSMS 1/4/13 12/30/13 -- -- - 61 61 | 100 -- -- - -- -- -- - -- - -- -- --
STMN 1/4/13 5/28/13 -- -- -- -- -- -- 24 25 96 -- -- -- -- -- -- -- -- --

A = Number of valid samples collected.
B = Number of valid samples that should be collected in 2013 based on sample schedule and start/end date of sampling.
C = Completeness (%).

! Begins with 15t sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.

2 Hexavalent chromium sampling was discontinued as a required element under the NATTS program at the end of June 2013.
3 Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.
4 Sampling method was the adjusted TO-13 method for PAHs and phenols, and was performed for a 6-month period from March to October.

5 Sampling at WPFL was performed over a 1-year period from March 2013 to March 2014; thus, 3 months of data from 2014 are included in this table and selected parts of this report.

BOLD ITALICS = EPA-designated NATTS site.
Orange shading indicates that completeness is below the MQO of 85 percent.
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Table 2-10. 2013 Sampling Schedules and Completeness Rates (Continued)

Carbonyl Hexavalent
Monitoring Period* Compounds VOCs Chromium? Metals SNMOCs PAHs
First Last

Site Sample Sample A B C A B C A B C A B C A B C A B C
SYFL 1/4/13 12/30/13 61 61 100 - -- -- 29 30 97 - - -- -- -- -- 29 30 97
TOOK 1/4/13 12/30/13 61 61 100 61 61 100 - -- -- 58 61 95 -- -- -- -- - -
TROK 1/4/13 12/30/13 61 61 100 61 61 100 - -- -- 56 61 92 -- -- -- -- - -
TVKY 1/4/13 12/30/12 - - -- 61 61 100 - -- -- - - -- -- -- -- -- - -
UNVT 1/4/13 12/30/13 - - -- 60 61 98 28 30 93 60 61 98 -- -- -- 59 61 97
WADC 1/4/13 12/30/13 - - -- - -- -- 30 30 100 - - -- -- -- -- 60 61 98
WPFL3S 3/11/13 3/30/14 - - -- - -- -- - -- -- - - -- -- -- -- 30 33 91

WPIN 1/4/13 12/30/13 58 61 95 -- -- -- -- -- -- -- -- -- --

YUOK 7/3/13 12/30/13 30 31 97 30 31 97 -- -- -- 31 31 100 --

A = Number of valid samples collected.
B = Number of valid samples that should be collected in 2013 based on sample schedule and start/end date of sampling.
C = Completeness (%).

1 Begins with 15t sample collected and ends with last sample collected; date range presented may not be representative of each method-specific date range.

2 Hexavalent chromium sampling was discontinued as a required element under the NATTS program at the end of June 2013.
3 Sampling schedule was a 1-in-12 day schedule rather than a 1-in-6 schedule.
4 Sampling method was the adjusted TO-13 method for PAHs and phenols, and was performed for a 6-month period from March to October.

5 Sampling at WPFL was performed over a 1-year period from March 2013 to March 2014; thus, 3 months of data from 2014 are included in this table and selected parts of this report.

BOLD ITALICS = EPA-designated NATTS site.
Orange shading indicates that completeness is below the MQO of 85 percent.




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

monitoring site on a 1-in-6 day schedule and each sample collection began and ended at

midnight, local standard time. However, there were some exceptions, as some sites collected

samples on a 1-in-12 day schedule, dependent upon location and monitoring objectives:

SNMOC samples were collected on a 1-in-6 day schedule while carbonyl compounds
were collected on a 1-in-12 day schedule at BMCO, BRCO, PACO, and RICO.
Sampling at RFCO was conducted on a 1-in-12 day schedule for both methods.

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

The Orlando, Florida site (PAFL) collected metals samples on a 1-in-12 day schedule.

The Belle Glade, Florida site (WPFL) collected PAH samples on a 1-in-12 day
schedule.

The Burlington and Rutland, Vermont sites (BURVT and RUVT) collected VOC
samples on a 1-in-12 day schedule.

Table 2-10 shows the following:

34 sites collected VOC samples.

33 sites collected carbonyl compound samples.

7 sites collected SNMOC samples.

24 sites collected PAH samples (with one additional site collecting PAHs/phenols).
20 sites collected metals samples.

24 sites collected hexavalent chromium samples.

As part of the sampling schedule, site operators were instructed to collect duplicate (or

collocated) samples on roughly 10 percent of the sample days for select methods when duplicate

(or collocated) samplers were available. Field blanks were collected once a month for carbonyl

compounds, hexavalent chromium, metals, and PAHs. Sampling calendars were distributed to

help site operators schedule the collection of samples, duplicates, and field blanks. In cases

where a valid sample was not collected on a given scheduled sample day, site operators were

instructed to reschedule or “make up” samples on other days. This practice explains why some

monitoring locations periodically strayed from the 1-in-6 or 1-in-12 day sampling schedule.
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The 1-in-6 or 1-in-12 day sampling schedule provides cost-effective approaches to data
collection for trends characterization of toxic pollutants in ambient air and ensures that sample
days are evenly distributed among the seven days of the week to allow weekday/weekend
comparison of air quality. Because the 1-in-6 day schedule yields twice the number of
measurements than the 1-in-12 day schedule, data characterization based on this schedule tends

to be more representative.

2.4  Completeness

Completeness refers to the number of valid samples collected and analyzed compared to
the number of total samples expected based on a 1-in-6 or 1-in-12 day sample schedule.
Monitoring programs that consistently generate valid samples have higher completeness than
programs that consistently have invalid samples. The completeness of an air monitoring
program, therefore, can be a qualitative measure of the reliability of air sampling and laboratory
analytical equipment as well as a measure of the efficiency with which the program is managed.

The completeness for each monitoring site and method sampled is presented in Table 2-10.

The measurement quality objective (MQO) for completeness based on the EPA-approved
Quality Assurance Project Plan (QAPP) specifies that at least 85 percent of samples from a given
monitoring site must be collected and analyzed successfully to be considered sufficient for data
trends analysis (ERG, 2013). The data in Table 2-10 show that three datasets from a total of 143
datasets from the 2013 NMP monitoring effort did not meet this MQO (orange shaded cells in
Table 2-10):

e Sampler issues at RICO resulted in a carbonyl compound completeness less than

85 percent.

e Sampler issues during the spring of 2013 combined with a shortened sampling
duration (monitoring was discontinued in July 2013) resulted in a PAH completeness
less than 85 percent for LBHCA.

e A leak in the sample line was discovered at LEKY and resulted in the invalidation of
VOC samples collected between February 9, 2013 and May 4, 2013.

Appendix | identifies samples that were invalidated and lists the reason for invalidation,
based on the applied AQS null code.
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Table 2-11 presents method-specific completeness. Method-specific completeness was
greater than 90 percent for all methods performed under the 2013 NMP and ranged from
91.9 percent for SNMOCs to 100 percent for PAH/Phenols.

Table 2-11. Method Completeness Rates for 2013

Minimum Maximum
# of # of Method Site-Specific Site-Specific
Valid Samples | Completeness | Completeness | Completeness
Method Samples | Scheduled (%) (%) (%)
74 >100
VOCs 1,883 1,921 98.0 (LEKY) (3 sites)
85 100
SNMOCs 364 396 91.9 (PACO) (NBIL)
83 >100
Carbonyl Compounds 1,758 1,797 97.8 (RICO) (2 sites)
83 >100
PAHs! 1,310 1,371 95.6 (LBHCA) (ANAK)
100
PAHs/Phenols 30 30 100 (KMMS)
87 100
Metals Analysis 1,090 1,128 96.6 (LEKY) (6 sites)
90 100
Hexavalent Chromium 744 763 97.5 (CHSC) (12 sites)

BOLD ITALICS = EPA-designated NATTS site.
1Excludes the eight samples collected at WPFL in 2014.
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3.0  Summary of the 2013 National Monitoring Programs Data Treatment and Methods

This section summarizes the data treatment

and approaches used to evaluate the measurements Results from the program-wide data
analyses are presented in Section 4
while results from the site-specific
NMP sampling year. These data were analyzed on data analyses are presented in the
individual state sections, Sections 5
through 30.

basis. 7

generated from samples collected during the 2013

a program-wide basis as well as a site-specific

A total of 262,831 valid air toxics concentrations (including non-detects, duplicate
analyses, replicate analyses, and analyses for collocated samples) were produced from 9,418
valid samples collected at 66 monitoring sites during the 2013 reporting year. A tabular
presentation of the raw data and statistical summaries are found in Appendices C through O, as
presented in Table 3-1. Appendix P serves as the glossary for the NMP report and many of the

terms discussed and defined throughout the report are provided there.

Table 3-1. Overview and Layout of Data Presented

Number Appendix

Pollutant Group of Sites Raw Data Statistical Summary
VOCs 34 C J
SNMOCs 7 D K
Carbonyl Compounds 33 E L
PAHs or PAHs/Phenols 24/1 F M
Metals 20 G N
Hexavalent Chromium 24 H (0)

3.1 Approach to Data Treatment

This section examines the various statistical tools employed to characterize the data
collected during the 2013 sampling year. Certain data analyses were performed at the program-
level, other data analyses were performed at both the program-level and on a site-specific basis,
and still other approaches were reserved for site-specific data analyses only. Regardless of the
data analysis employed, it is important to understand how the concentration data were treated.
The following paragraphs describe techniques used to prepare this large quantity of

concentration data for data analysis.
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For each monitoring site, the primary, duplicate (or collocated), and replicate
measurements were averaged together for each pollutant in order to calculate a single
concentration per sample date and method. This is referred to as the preprocessed daily

measurement.

Concentrations of m,p-xylene and 0-xylene were summed together and are referred to as
“total xylenes,” or simply “xylenes” throughout the remainder of this report, with a few
exceptions. One exception is Section 4.1, which examines the results of basic statistical
calculations performed on the dataset. Table 4-1 and Table 4-2, which are the method-specific
statistics for VOCs and SNMOC:s, respectively, present the xylenes results retained as
m,p-xylene and 0-xylene species. Data for the isomers are also presented individually in the Data
Quality section (Section 31). Similarly, concentrations of m,p-cresol and 0-cresol were also
summed together and are referred to as “cresols” throughout most of this report, with the same

exceptions as xylenes.

For the 2013 NMP, where statistical parameters are calculated based on the preprocessed
daily measurements, zeros have been substituted for non-detect results. This approach is
consistent with how data are loaded into AQS per the NATTS TAD (EPA, 2009b) as well as
other EPA air toxics monitoring programs, such as the School Air Toxics Monitoring Program
(SATMP) (EPA, 2011a), and other associated reports, such as the NATTS Network Assessment
(EPA, 2012b). The substitution of zeros for non-detects results in lower average concentrations
of pollutants that are rarely measured at or above the associated MDL and/or have a relatively

high MDL.

In order to compare concentrations across multiple sampling methods, all concentrations
have been converted to a common unit of measure: microgram per cubic meter (ug/m>).
However, whenever a particular sampling method is isolated from others, such as in Tables 4-1
through 4-6, the statistical parameters are presented in the unit of measure associated with the
particular sampling method. Thus, it is important to pay close attention to the unit of measure

associated with each data analysis discussed in this and subsequent sections of the report.
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In addition, this report presents various time-based averages to summarize the
measurements for a specific site; where applicable, quarterly and annual averages were
calculated for each site. The quarterly average of a particular pollutant is simply the average
concentration of the preprocessed daily measurements over a given calendar quarter. Quarterly
averages include the substitution of zeros for all non-detects. Quarterly averages for the first
quarter in the calendar year include measurements from January, February, and March; the
second quarter includes April, May, and June; the third quarter includes July, August, and
September; and the fourth quarter includes October, November, and December. A minimum of
75 percent of the total number of samples possible within a given quarter must be valid to have a
quarterly average presented. For sites sampling on a 1-in-6 day sampling schedule, 12 samples
represents 75 percent; for sites sampling on a 1-in-12 day schedule, six samples represents
75 percent. Sites that do not meet these minimum requirements do not have a quarterly average
concentration presented. Sites may not meet this minimum requirement due to invalidated or

missed samples or because of a shortened sampling duration.

An annual average includes all measured detections and substituted zeros for non-detects
for a given calendar year (2013). Annual average concentrations were calculated for monitoring
sites where three quarterly averages could be calculated and where method completeness, as
presented in Section 2.4, is greater than or equal to 85 percent. Sites that do not meet these

requirements do not have an annual average concentration presented.

The concentration averages presented in this report are often provided with their
associated 95 percent confidence intervals. Confidence intervals represent the interval within
which the true average concentration falls 95 percent of the time. The confidence interval
includes an equal amount of quantities above and below the concentration average. For example,
an average concentration may be written as 1.25 £ 0.25 ug/m?; thus, the interval over which the

true average would be expected to fall would be between 1.00 to 1.50 ug/m?® (EPA, 2011a).

3.2  Human Health Risk and the Pollutants of Interest

A practical approach to making an assessment on a large number of measurements is to
focus on a subset of pollutants based on the end-use of the dataset. Thus, a subset of pollutants is
selected for further data analyses for each annual NMP report. Health risk-based calculations

have been used to identify “pollutants of interest” in recent years. For the 2013 NMP report, the
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pollutants of interest are also based on risk potential. The following paragraphs provide an
overview of health risk terms and concepts and outline how the pollutants of interest are

determined and then used throughout the remainder of the report.

EPA defines risk as “the probability that damage to life, health, or the environment will
occur as a result of a given hazard (such as exposure to a toxic chemical)” (EPA, 2011b). Human
health risk can be further defined in terms of time. Chronic effects develop from repeated
exposure over long periods of time; acute effects develop from a single exposure or from
exposures over short periods of time (EPA, 2010a). Health risk is also route-specific; that is, risk
varies depending upon route of exposure (i.e., oral vs. inhalation). Because this report covers air
toxics in ambient air, only the inhalation route is considered. Hazardous air pollutants (HAPs)
are those pollutants “known or suspected to cause cancer or other serious health effects, such as

reproductive effects or birth defects, or adverse environmental effects” (EPA, 2014d).

Health risks are typically divided into cancer and noncancer effects when referring to
human health risk. Cancer risk is defined as the likelihood of developing cancer as a result of
exposure to a given concentration over a 70-year period, and is presented as the number of
people at risk for developing cancer per million people. Noncancer health effects include
conditions such as asthma; noncancer health risks are presented as a hazard quotient, the value
below which no adverse health effects are expected (EPA, 2011b). Cancer risk is presented as a

probability while the hazard quotient is a ratio and thus, a unitless value.

In order to assess health risk, EPA and other agencies develop toxicity factors, such as
cancer unit risk estimates (UREs) and noncancer reference concentrations (RfCs), to estimate
cancer and noncancer risks and to identify (or screen) where air toxics concentrations may
present a human health risk. EPA has published a guidance document outlining a risk-based
screening approach for performing an initial screen of ambient air toxics monitoring datasets
(EPA, 2010a). The preliminary risk-based screening process provided in this report is an
adaption of that approach and is a risk-based methodology for analysts and interested parties to
identify which pollutants may pose a health risk in their area. Cancer UREs and noncancer RfCs
are converted into screening values. The cancer screening value is the cancer URE converted to
pg/m’ and divided by one million. The noncancer screening value is one-tenth of the noncancer

RfC and converted from mg/m? to ug/m>. The final screening value used in this report is the
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lower of the two screening values. Not all pollutants analyzed under the NMP have screening
values; of the pollutants sampled under the NMP, 71 pollutants have screening values. The

screening values used in this analysis are presented in Appendix Q'.

The preprocessed daily measurements of the target pollutants were compared to these
chronic risk screening values in order to identify pollutants of interest across the program. The
following risk-based screening process was used to identify pollutants of interest:

1. The TO-15 and SNMOC methods have 12 pollutants in common. If a pollutant was
measured by both the TO-15 and SNMOC methods at the same site, the TO-15
results were used. The purpose of this data treatment is to have one concentration per
pollutant for each sample day.

2. Each preprocessed daily measurement was compared to its associated risk screening
value. Concentrations that are greater than the risk screening value are described as
“failing the screen.”

3. The number of failed screens was summed for each applicable pollutant.

4. The percent contribution of the number of failed screens to the total number of failed
screens program-wide was calculated for each applicable pollutant.

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

In regards to Step 5 above, the actual cumulative contribution may exceed 95 percent in
order to include all pollutants contributing to the minimum 95 percent criteria (refer to nickel in
Table 4-7 for an example). In addition, if the 95 percent cumulative criterion is reached, but the
next pollutant contributed equally to the number of failed screens, that pollutant was also
designated as a pollutant of interest. Results of the program-wide risk-based screening process

are provided in Section 4.2.

Laboratory analysts have indicated that acetonitrile concentrations may be artificially
high (or non-existent) due to site conditions and potential cross-contamination with concurrent
sampling of carbonyl compounds using Method TO-11A. The inclusion of acetonitrile in data

analyses must be determined on a site-specific basis by the agency responsible for the site. Thus,

! The risk-based screening process used in this report comes from guidance from EPA Region 4’s report “A
Preliminary Risk-Based Screening Approach for Air Toxics Monitoring Datasets” but the screening values
referenced in that report have since been updated (EPA, 2014e¢).
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acetonitrile results are excluded from certain program-wide and site-specific data analyses,

particularly those related to risk.

Laboratory analysts have indicated that acrylonitrile and carbon disulfide concentrations
may also be artificially high due to potential contamination of the samplers using Method TO-15.
The inclusion of acrylonitrile and carbon disulfide in data analyses must be determined on a site-
specific basis by the agency responsible for the site. Thus, results for these pollutants are also

excluded from program-wide and site-specific data analyses related to risk.

Acrolein was also excluded from the preliminary risk-based screening process due to
questions about the consistency and reliability of the measurements (EPA, 2010b). Thus, the
results from sampling and analysis of this pollutant have been excluded from any risk-related

analyses presented in this report, similar to acetonitrile, acrylonitrile, and carbon disulfide.

The NATTS TAD (EPA, 2009b) identifies 19 pollutants (“MQO Core Analytes™) that
participating sites are required to sample and analyze for under the NATTS program. Table 3-2
presents these 19 NATTS MQO Core Analytes. Monitoring for these pollutants is required
because they are major health risk drivers according to EPA (EPA, 2009b). Many of the
pollutants listed in Table 3-2 are identified as pollutants of interest via the risk-based screening
process. Note that beginning in July 2013, hexavalent chromium was removed from the list of

required pollutants for which to sample under the NATTS program.

The “pollutants of interest” designation is reserved for pollutants targeted for sampling
through the NMP that meet the identified criteria. As discussed in Section 2.0, agencies
operating monitoring sites that participate under the NMP are not required to have their samples
analyzed by ERG or may measure pollutants other than those targeted under the NMP. In these
cases, data are generated by sources other than ERG and are not included in the preliminary risk-

based screening process or any other data analysis contained in this report.



Table 3-2. NATTS MQO Core Analytes

Pollutant Class/Method
Acrolein
Benzene
1,3-Butadiene
Carbon Tetrachloride VOCS/TO-15
Chloroform
Tetrachloroethylene
Trichloroethylene
Vinyl Chloride
Acetaldehyde Carbonyl Compounds/
Formaldehyde TO-11A
Naphthalene PAHs or PAHs/Phenols/
Benzo(a)pyrene TO-13A
Arsenic
Beryllium
Cadmium Metals/

10-3.5 and EQL-05121]

Manganese 201/202
Lead
Nickel
Hexavalent chromium Metals/ASTM D7614

3.3 Additional Program-Level Analyses of the 2013 National Monitoring Programs
Dataset

This section summarizes additional analyses performed on the 2013 NMP dataset at the
program level. Additional program-level analyses include an examination of the potential
contribution from motor vehicles and a review of how concentrations vary among the sites
themselves and from quarter-to-quarter. The results of these analyses are presented in

Sections 4.3 through 4.5.

3.3.1 The Contribution from Mobile Source Emissions on Spatial Variations

Mobile source emissions contribute significantly to air pollution. “Mobile sources” are
emitters of air pollutants that are capable of moving from place to place; mobile sources include
both onroad (i.e., passenger vehicles) and nonroad emissions (i.e., lawnmowers). 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 a wide range of

pollutants. The magnitude of these emissions primarily depends on the volume of traffic, while
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the chemical profile of these emissions depends more on vehicle design and fuel formulation.

This report uses a variety of parameters to quantify and relate motor vehicle emissions to

ambient air quality, which are discussed further in Section 4.3:

Emissions data from the latest version of the NEI
Total hydrocarbon concentrations

Motor vehicle ownership data

Estimated daily traffic volume

Vehicle miles traveled (VMT).

This report uses Pearson correlation coefficients to measure the degree of correlation

between two variables, such as the ones listed above. By definition, Pearson correlation

coefficients always lie between -1 and +1. Three qualification statements apply:

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 0.

Therefore, the sign (positive or negative) and magnitude of the Pearson correlation coefficient

indicate the direction and strength, respectively, of data correlations. In this report, correlation

coefficients greater than or equal to 0.50 and less than or equal to -0.50 are classified as strong,

while correlation coefficients less than 0.50 and greater than -0.50 are classified as weak.

The number of observations used in a calculation is an important factor to consider when

analyzing the correlations. A correlation using relatively few observations may skew the

correlation, making the degree of correlation appear higher (or lower) than it may actually be.

Thus, in this report, a minimum of five data points must be available to present a correlation.
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3.3.2 Variability Analyses

Variability refers to the degree of difference among values in a dataset. Two types of
variability are analyzed for this report and are discussed in Section 4.4. The first type of
variability assessed in this report is inter-site variability. For this analysis, the annual average
concentration for each site is plotted in the form of a bar graph for each program-wide pollutant
of interest. The criteria for calculating an annual average are discussed in Section 3.1 and sites
that do not meet these requirements do not have an annual average concentration presented. This
assessment allows the reader to visualize how concentrations varied across the sites for a
particular pollutant of interest. In order to further this analysis, the program-level average
concentrations, as presented in Tables 4-1 through 4-6 in Section 4.1, are plotted against the site-
specific annual averages. This allows the reader to see how the site-specific annual averages
compare to the program-level average for each pollutant. Note that the average concentrations
shown for VOCs, SNMOCs, and carbonyl compounds in Tables 4-1 through 4-3 are presented in
method-specific units, but have been converted to a common unit of measurement (ug/m?) for

the purposes of this analysis.

Quarterly variability is the second type of variability assessed in this report. The
concentration data for each site were divided into the four quarters of the year, as described in
Section 3.1. The completeness criteria, also described in Section 3.1, are maintained here as well.
The site-specific quarterly averages are illustrated by bar graphs for each program-level pollutant
of interest. This analysis allows for a determination of a quarterly (or seasonal) correlation with

the magnitude of concentrations for a specific pollutant.

3.3.3 Greenhouse Gas Assessment

There is considerable discussion about climate change among atmospheric and
environmental scientists. Climate change refers to an extended period of change in
meteorological variables used to determine climate, such as temperature and precipitation.
Researchers are typically concerned with greenhouse gases (GHGs), which are those that cause

heat to be retained in the atmosphere (EPA, 2015b).

Agencies researching the effects of greenhouse gases tend to concentrate primarily on
tropospheric levels of these gases. The troposphere is the lowest level of the atmosphere, whose
height varies depending on season and latitude. This is also the layer in which weather
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phenomenon occur (NOAA, 2015a). A few VOCs measured with Method TO-15 are greenhouse
gases, although these measurements reflect the concentration at the surface, or in the breathing
zone, and do not represent the entire troposphere. Section 4.5 presents the 10 GHGs currently
measured with Method TO-15, their 100-year Global Warming Potential (GWP), and the average
concentration across the NMP program. GWP is a way to determine a pollutant’s ability to retain
heat relative to carbon dioxide, which is the predominant anthropogenic GHG in the atmosphere;
higher GWPs indicate a higher potential contribution to global warming (EPA, 2015¢). In the
future, additional GHGs may be added to the NMP Method TO-15 target pollutant list in order to

assess their surface-level ambient concentrations.

3.4  Additional Site-Specific Analyses

In addition to the analyses described in the preceding sections, the state-specific sections
contain additional analyses that are applicable only at the local level. This section provides an
overview of these analyses but does not discuss their results. Results of these site-specific

analyses are presented in the individual state-specific sections (Sections 5 through 30).

3.4.1 Site Characterization

For each site participating in the 2013 NMP, a site characterization was performed. This
characterization includes a review of the nearby area surrounding the monitoring site; plotting of
emissions sources surrounding the monitoring site; and obtaining population, vehicle
registration, traffic data, and other characterizing information. For the 2013 NMP report, the
locations of point sources located near the monitoring sites were obtained from Version 2 of the
2011 NEI (EPA, 2015a). Sources for other site-characterizing data are provided in the individual

state sections.

3.4.2 Meteorological Analysis

Several site-specific meteorological analyses were performed in order to help readers
determine which meteorological factors may play a role in a given site’s air quality. First, an
overview of the general climatology is provided, based on the area where each site in located, to
give readers a general idea of what types of meteorological conditions likely affect the site. Next,
the average (or mean) for several meteorological parameters (such as temperature and relative
humidity) are provided. Two averages are presented for each parameter, one average for all days

in 2013 and one average for sample days only. These two averages provide an indication of how
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meteorological conditions on sample days varied from typical conditions experienced throughout
the year. These averages are based on hourly meteorological observations collected from the
National Weather Service (NWS) weather station nearest each site and obtained from the
National Climatic Data Center (NCDC) (NCDC, 2013 and 2014). Although some monitoring
sites have meteorological instruments on-site and report these data to AQS, NWS data were
chosen for this analysis for several reasons:

e Some sites do not have meteorological instruments on-site.

e Some sites collect meteorological data but do not report them to AQS; thus, they are
not readily available.

e There are differences among the sites in the meteorological parameters reported to
AQS.

Although there are limitations to using NWS data, the data used are standardized and quality-
assured per NWS protocol.

In order to further characterize the meteorology at or near each monitoring site, wind
roses were constructed for each site. A wind rose shows the frequency at which a given wind
speed and direction are measured near the monitoring site, capturing day-to-day fluctuations at
the surface while allowing the predominant direction from which the wind blows to be identified.
Thus, a wind rose is often used in determining where to install an ambient monitoring site when
trying to capture emissions from an upwind source. A wind rose may also be useful in
determining whether high concentrations correlate with a specific wind direction. A wind rose
shows the frequency of wind directions as petals positioned around a 16-point compass, and uses
color or shading to represent wind speeds. Wind roses are constructed by uploading hourly NWS
surface wind data from the nearest weather station (with sufficient data) into a wind rose

software program, WRPLOT (Lakes, 2011).

For each site, three wind roses were constructed. First, historical data were used to
construct a wind rose for up to 10 years prior to the current sampling year; second, 2013 data
were used to construct a wind rose presenting wind data for the entire calendar year; and lastly, a
wind rose was constructed to present wind data for sample days only. These wind roses are used

to determine if the meteorological conditions on days samples were collected were representative
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of conditions experienced throughout the sampling year and historically near each site. In
addition to the wind roses, a map showing the distance between the NWS station used and the
monitoring site is presented. This allows for topographical influences on the wind patterns to

potentially be identified.

3.4.3 Preliminary Risk-Based Screening and Pollutants of Interest

The preliminary risk-based screening process described in Section 3.2 and applied at the
program-level was also completed for each individual monitoring site to determine site-specific
pollutants of interest. Once these were determined, the time-period averages (quarterly and
annual) described in Section 3.1 were calculated for each site and were used for various data
analyses at the site-specific level, as described below:

e Comparison to the program-level concentrations
e Trends analysis

e The calculation of cancer risk and noncancer hazard approximations in relation to
cancer and noncancer health effects, including the emission tracer analysis

e Risk-based emissions assessment.

3.4.3.1 Site-Specific Comparison to Program-level Average Concentrations

To better understand how an individual site’s concentrations compare to the program-
level results, as presented in Tables 4-1 through 4-6 of Section 4.1, the site-specific and program-
level concentrations are presented together graphically for each site-specific pollutant of interest
indentified via the risk-based screening process. This analysis is an extension of the analysis
discussed in Section 3.3.2 and utilizes box and whisker plots, or simply box plots, to visually
show this comparison. These box plots were created in Microsoft Excel, using the Peltier Box
and Whisker Plot Utility (Peltier, 2012). Note that for sites sampling VOCs (or SNMOCs),
pollutants are shown only in comparison to other sites sampling VOCs (or SNMOCs) to match

the program-level averages presented in Tables 4-1 and 4-2 in Section 4.1.

The box plots used in this analysis overlay the site-specific minimum, annual average,
and maximum concentrations over several program-level statistical metrics. For the program-
level statistics, the first, second (median), third, and fourth (maximum) quartiles are shown as

colored segments on a “bar” where the color changes correspond to the exact numerical value of
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the quartile. The thin vertical line represents the program-level average concentration. The site-
specific annual average is shown as a white circle plotted on top of the bar and the horizontal
lines extending outward from the white circle represent the minimum and maximum
concentration measured at the site. An example of this figure is shown in Figure 5-4. Note that
the program-level average concentrations shown for VOCs, SNMOCs, and carbonyl compounds
in Tables 4-1 through 4-3 are presented in method-specific units, but have been converted to a
common unit of measurement (pg/m?) for the purposes of this analysis. These graphs are
presented in Sections 5 through 30, and are grouped by pollutant within each state section. This
allows for both a “site vs. program” comparison as well as an inter-site comparison for sites

within a given state.

3.4.3.2 Site Trends Analysis

Table 2-1 presents current monitoring sites that have participated in the NMP in previous
years. A site-specific trends analysis was conducted for sites with at least 5 consecutive years of
method-specific data analyzed under the NMP. The trends analysis was conducted for each of
the site-specific pollutants of interest identified via the risk-based screening process. Forty-one
of the 66 sites have sampled at least one pollutant group long enough for the trends analysis to be
conducted. The approach to this trends analysis is described below and the results are presented

in the individual state sections (Sections 5 through 30).

The trends figures and analyses are presented as 1-year statistical metrics. The following
criteria were used to calculate valid statistical metrics:

e Analysis must have been performed under the NMP by the contract laboratory.

e There must be a minimum of at least 5 years of consecutive data.

Five individual statistical metrics were calculated for this analysis and are presented as
box and whisker plots, an example of which can be seen in Figure 6-16. The statistical metrics
shown include the minimum and maximum concentration measured during each year (as shown
by the upper and lower value of the lines extending from the box); the 5th percentile, 50th
percentile (or median), and 95th percentile (as shown by the y-values corresponding with the
bottom of the box, the blue line, and top of the box, respectively); and the average (or mean)

concentration (as denoted by the orange diamond). Each of the five metrics represents all
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measurements collected during that 1-year period. For each 1-year period, there must be a
minimum of 85 percent completeness, which corresponds to roughly 51 valid samples or
approximately 10 months of sampling (for a site sampling on a 1-in-6 day sampling schedule) for
an average to be presented. For cases where sampling began mid-year, a minimum of 6 months
of sampling is required. In these cases, the 1-year average is not provided but the concentration

range and quartiles are still presented.

Data used in this analysis were downloaded from EPA’s AQS database (EPA, 2014b),
where non-detects are uploaded into AQS as zeros (EPA, 2009b). Similar to other analyses
presented in this report, zeros representing these non-detects were incorporated into the statistical
calculations. The results from sample days with precision data (duplicates, collocates, and/or
replicates) were averaged together to allow for the determination of a single concentration per

pollutant for each site, reflecting the data treatment described in Section 3.1.

3.4.3.3 Cancer Risk and Noncancer Hazard Approximations

Risk was further examined by calculating cancer risk and noncancer hazard
approximations for each of the site-specific pollutants of interest. The cancer risk approximations
presented in this report estimate the cancer risk due to exposure to a given pollutant at the annual
average concentration over a 70-year period (not the risk resulting from exposure over the time
period covered in this report). A cancer risk approximation less than 1 in-a-million is considered
negligible; a cancer risk greater than 1 in-a-million but less than 100 in-a-million is generally
considered acceptable; and a cancer risk greater than 100 in-a-million is considered significant
(EPA, 2009¢). The noncancer hazard approximation is presented as the Noncancer Hazard
Quotient (HQ), which is a unitless value. According to EPA, “If the HQ is calculated to be equal
to or less than 1.0, then no adverse health effects are expected as a result of exposure. If the HQ

is greater than 1.0, then adverse health effects are possible” (EPA, 2011b).

The toxicity factors applied to calculate the cancer risk and noncancer hazard
approximations are typically UREs (for cancer) or RfCs (for noncancer), which are developed by
EPA. However, UREs and RfCs are not available for all pollutants. In the absence of EPA
values, toxicity factors developed by agencies with credible methods and that are similar in
scope and definition were used (EPA, 2014¢). Cancer URE and noncancer RfC toxicity factors

can be applied to the annual averages to approximate risk based on ambient monitoring data.
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While the cancer risk and noncancer hazard approximations do not incorporate human activity
patterns and therefore do not reflect true human inhalation exposure, they may allow analysts to
further refine their focus by identifying concentrations of specific pollutants that may present
health risks. Cancer UREs and/or noncancer RfCs, site-specific annual averages, and
corresponding annual average-based cancer risk and noncancer hazard approximations are

presented in each state section (Sections 5 through 30).

To further this analysis, pollution roses were created for each of the site-specific
pollutants of interest that have cancer risk approximations greater than 75 in-a-million and/or a
noncancer hazard approximation greater than 1.0, where applicable. This analysis is performed
to help identify the geographical area where the emissions sources of these pollutants may have
originated. A pollution rose is a plot of the ambient concentration versus the wind speed and
direction; high concentrations may be shown in relation to the direction of potential emissions

sources.

There are, however, limitations to this analysis. NWS wind data are hourly observations
while concentrations from this report are 24-hour measurements. Thus, the wind data must be
averaged for comparison to the concentrations data. Wind speed and direction can fluctuate
throughout a given day or change dramatically if a frontal system moves through. Thus, the
average calculated wind data may not be completely representative of a given day. This can be

investigated more thoroughly if the need arises.

3.4.3.4 Risk-Based Emissions Assessment

A pollutant emitted in high quantities does not necessarily present a higher risk to human
health than a pollutant emitted in very low quantities. The more toxic the pollutant, the more risk
associated with its emissions in ambient air. The development of various health-based toxicity
factors, as discussed in previous sections, has allowed analysts to apply weight to the emissions
of pollutants based on toxicity rather than mass emissions. This approach considers both a

pollutant’s toxicity potential and the quantity emitted.

This assessment compares county-level emissions to toxicity-weighted emissions based
on the EPA-approved approach described below (EPA, 2007). The 10 pollutants with the highest

total mass emissions and the 10 pollutants with the highest associated toxicity-weighted
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emissions for pollutants with cancer and noncancer toxicity factors are presented in each state
section. While the absolute magnitude of the pollutant-specific toxicity-weighted emissions is
not meaningful, the relative magnitude of toxicity-weighted emissions is useful in identifying the
order of potential priority for air quality managers. Higher values suggest greater priority;
however, even the highest values may not reflect potential cancer effects greater than the level of
concern (100 in-a-million) or potential noncancer effects above the level of concern

(e.g., HQ = 1.0). The pollutants exhibiting the 10 highest annual average-based risk
approximations for cancer and noncancer effects are also presented in each state section. The
results of this data analysis may help state, local, and tribal agencies better understand which
pollutants emitted, from a toxicity basis, are of the greatest concern and whether or not these

pollutants are already being monitoring or perhaps should be monitored in the future.

The toxicity-weighted emissions approach consists of the following steps:

1. Obtain HAP emissions data for all anthropogenic sectors (nonpoint, point, onroad,
and nonroad) from the NEI. For point sources, sum the process-level emissions to the
county-level. Biogenic emissions are not included in this analysis.

2. Apply the mass extraction speciation profiles to extract metal and cyanide mass.
3. Apply weight to the emissions derived from the steps above based on their toxicity.

The results of the toxicity-weighting process are unitless.

a. To apply weight based on cancer toxicity, multiply the emissions of each
pollutant by its cancer URE.

b. To apply weight based on noncancer toxicity, divide the emissions of each
pollutant by its noncancer RfC.

The PAHs and/or phenols measured using Method TO-13A are a sub-group of Polycyclic
Organic Matter (POM). Because these compounds are often not speciated into individual
compounds in the NEI, the PAHs are grouped into POM Groups in order to assess risk
attributable to these pollutants (EPA, 2011c¢). Thus, emissions data and toxicity-weighted
emissions for many of the PAHs are presented by POM Groups for this analysis. Table 3-3
presents the 22 PAHs measured by Method TO-13A and their associated POM Groups, if
applicable. Table 3-3 also includes the additional phenols measured at KMMS (cresols and
phenol). The POM groups are sub-grouped in Table 3-3 because toxicity research has led to the
refining of UREs for certain PAHs (EPA, 2014¢). Note that naphthalene, phenol, and cresols

emissions are reported to the NEI individually; therefore, they are not included in one of the
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POM Groups. Also note that four pollutants analyzed by Method TO-13A and listed in Table 3-3
do not have assigned POM Groups.

Table 3-3. POM Groups for PAHs and Phenols

POM POM

Pollutant Group Subgroup
Acenaphthene Group 2 Group 2b
Acenaphthylene