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TECHNICAL MEMORANDUM

TO: Madeleine Strum, Dave Shelow, Laurie Trinca, and Elizabeth Mannshardt
Delivery Order Managers
U.S. EPA Office of Air Quality Planning and Standards

FROM: Regi Oommen, Karla Faught, Jaime Hauser, Bebhinn Do, and Steve Mendenhall,
Eastern Research Group, Inc. (ERG)

DATE: April 4, 2016

SUBJECT: Phase X of the Compilation and Quality Assurance (QA) Summary Report for the
Ambient Monitoring Archive for Hazardous Air Pollutants (HAPS)

1.0 INTRODUCTION

The purpose of this memorandum is to summarize improvements, modifications, and
additional data incorporated into the development of EPA’s Phase X Ambient Monitoring
Archive (Archive). Under a prior Delivery Order, Eastern Research Group, Inc. (ERG) prepared
Phase IX, which comprised of hazardous air pollutant (HAP) and non-HAP air toxics monitoring
data, as well as criteria pollutant, greenhouse gas pollutants, and meteorological data, collected

from numerous federal, state, local, and tribal agencies from 1973 to 2013.

ERG was tasked to develop Phase X by updating the Archive to 2014, incorporate
additional data not in the Archive, and provide general maintenance/cleanup of the Phase IX
Archive. All work was performed under EPA Contract No. EP-D-14-030, Delivery Orders 00-20

and 00-25 entitled “Report Development — Data Characterization.”

20 BACKGROUND INFORMATION

EPA first developed a master HAP Archive in 2001 to consolidate HAP measurements
that had been collected by various state and local agencies. At that time, there was no guidance
or requirement that HAP data be submitted to EPA’s Air Quality System (AQS). Thus, a
concerted effort was made to gather these data, provide some level of quality assurance, and
standardize the information for the development of a master database, which was called the
Phase | Archive.



During that time, EPA also began implementing its Urban Air Toxics Strategy, which
was finalized in 1999. In response, a number of EPA and state/local-sponsored ambient HAP
monitoring initiatives began. As such, EPA regularly updated and appended the Archive to
include new measurements. Over time, EPA began requiring that EPA-sponsored monitoring
initiatives submit their data to AQS. Table 2-1 presents a summary of the HAP Archive’s

timeline.

Table 2-1. Summary of Prior HAP Archives

Phase Year Completed | Coverage Years

I 2001 1990-2000

] 2003 1990-2001
Il 2004 1990-2002
v 2005 1990-2003
\Y 2007 1973-2005
VI 2009 1973-2008
VIl 2013 (Feb) 1973-2010
VIl 2013 (Oct) 1973-2012
IX 2015 1973-2013

EPA previously developed the Phase 1X Archive in January 2015, which contained
46 million HAP records from 1973 to 2013. The Phase IX Archive was the fourth successful
update built upon the re-engineered system that was developed for Phase VI effort (Summer
2009). This re-engineering allowed EPA to simplify future updates. For example, data records
were housed as their native sample durations from AQS, such as hourly measurements. Another
update was the identification of non-detect data measurement records which were incorrectly

substituted as one-half the method detection limit (MDL) value.
For the Phase X update, EPA requested that ERG:

e Retrieve 1990-2014 ambient HAP data from EPA’s Air Quality Subsystem (AQS);

e Retrieve non-HAP species, criteria pollutant, greenhouse gas (GHG), and
meteorological data from 1990-2014;

e Incorporate additional datasets, if available;

e Incorporate quality-assured National Air Toxics Trends Stations (NATTS) Network
Assessment data collected,;



e Perform general housekeeping/cleanup of the new data retrieved from AQS;

e Standardize all descriptions (pollutant names, sampling methodology, etc.) and data
fields;

e Assign and QA “Sampling Frequency Code” based on sample dates;

e Assure each data record has a corresponding Method Detection Limit (MDL);

¢ Identify sample values which were incorrectly entered as %2 MDL,;

e Identify sample values below MDL;

e Identify duplicate data reported in AQS from the reporting entity;

e |dentify and maintain data records which have been invalidated,

e Standardize all reported concentrations to local conditions, where applicable; and
e Prepare flattened data files for posting to EPA’s website.

The Ambient Monitoring Archive consists of five data types: 1) Group 1 consists of
HAPs; 2) Group consists of Non-HAPs; 3) Group 3 consists of criteria pollutants; 4) Group 4
consists of GHGs; and 5) Group 5 consists of meteorological data. The focus of this

memorandum is on the HAP records (Group 1).

3.0 AMADATASOURCES

For the Phase X Archive, there were twelve primary data sources used. Information about

each Data Source is presented in Sections 3.1 — 3.13.

31 AQSData

AQS is EPA’s official repository of ambient monitoring data. Users of AQS can upload
and download data using standard or ad-hoc queries. Although not required for most air toxic
programs, state and local agencies are encouraged to upload their ambient monitoring data to
AQS. In contrast, data generated from EPA’s National Air Toxics Trends System (NATTS)
network, the Urban Air Toxics Monitoring Program (UATMP), and from community-scale air
toxics monitoring grant sites are required to submit data to AQS. Data from 2014 were retrieved.
Additionally, data from 1990-2013 were also retrieved to replace Phase IX database records

since the Archive was last updated (January 2015). The retrieval date was November 1, 2015.



More information can be found at: https://www.epa.gov/ags. Subsequent data pulls were
performed in December 2015, January 2016, February 2016, and March 2016 as EPA was
alerted to new data being added into AQS.

3.2 National Air Toxics Trends System (NATTS) Network Data Review

In Summer 2014, EPA prepared an interim status report on data reporting for the NATTS
Network. As per the requirements of the NATTS Network, data must be submitted to AQS no
later than 120 days after a calendar quarter. During this data review, a number of concentrations
reported to AQS were identified as incorrect. Additionally, certain datasets were identified as
missing from AQS, and were obtained from the NATTS Operators. The corrected and missing
data obtained by EPA were formatted for inclusion into this Archive. EPA is currently updating
the NATTS Network Assessment (to be completed Summer 2016), and again performed data
review with particular focus on the 2011 through 2014 sampling years. Concentrations that were
missing or suspicious were reported to the NATTS Operators, and the missing/incorrect data
were updated for inclusion in the Archive. More information can be found at:

https://www3.epa.gov/ttn/amtic/natts.html.

3.3 School Air Toxics, Phase 2

In 2009, as part of a new air toxics monitoring initiative, EPA, state and local air
pollution control agencies monitored the outdoor air around schools for pollutants known as air
toxics. EPA selected schools after evaluating a number of factors including results from an EPA
computer modeling analysis, the mix of pollution sources near the schools, results from an
analysis conducted for a recent newspaper series on air toxics at schools, and information from
state and local air pollution agencies. Phase 1 Sampling took place in 2009-2010 in 59 schools,
while Phase 2 Sampling in 2010-2011 took place in 22 schools. Nearly all of the data resides in
AQS, with the exception of special VOC measurements taken at two schools: Enterprise High
School in Enterprise, MS and Temple Elementary is Diboll, TX. These data were retrieved by
EPA and formatted from inclusion into this Archive. More information can be found at:

https://www3.epa.gov/air/sat/.
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3.4  XAct Monitoring Data

U.S. EPA purchased XAct Monitoring Measurement Systems as a result of School Air
Toxics Monitoring. The purpose of these continuous, multi-metal measurement systems is to
help EPA, state, and local air agencies target and identify source characterization signatures of
HAP metal-emitting facilities. The State of Oregon’s Department of Environmental Quality
(ODEQ) used XAct in a small 2011 study. Measurements data were sent by ODEQ to EPA and
were processed for this Archive. After this study, EPA Region V conducted several monitoring
campaigns from 2012 to 2014 in Illinois, Indiana, and Michigan using XAct for targeting of

specific sources.

3.5 NADP Data

The National Acid Deposition Program consists of multiple deposition monitoring
networks, such as: 1) the Atmospheric Integrated Research Monitoring Network (AIRMon);
2) the Ammonia Monitoring Network (AMON); 3) the Mercury Deposition Network (MDN);
4) the Atmospheric Mercury Network (AMNet); and the 5) National Trends Network (NTN).
Data from the above networks were downloaded or sent to EPA via request, and processed from
http://nadp.sws.uiuc.edu/data/.

3.6 Phase V Database

The Phase V Database consisted of over nine million daily concentration records for
HAPs. Initial compilation of this air toxics archive began in the mid-1990s, consisting of datasets
from a number of state and local agencies. Many of these datasets were eventually placed into
AQS, or were subsequently deleted. A small portion of Phase V data records remain in the
Archive, as they are not in EPA’s AQS.

3.7 Sublette County, WY

Ambient HAP monitoring was conducted by the Wyoming Department of Environmental
Protection (WY DEP). Fourteen monitoring sites were placed near oil and gas wells for a 1-year
study from February 2009. Over 37,000 HAP concentrations were formatted for upload for the
Archive. More information can be found at:

http://www.sublettewyo.com/documentcenter/view/438.



http://nadp.sws.uiuc.edu/data/

3.8  City of Ft. Worth, TX Natural Gas Air Quality Study

In 2010, the City of Ft. Worth, TX Department of Environmental Management (DEM)
conducted a natural gas study within the city boundaries to characterize concentrations near
natural gas wells. Under an agreement between DEM and EPA, the data from this study can be
used by EPA for data analysis. During this two-month study, over 14,000 concentrations were
generated at eight monitoring sites. More information can be found at:
http://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy final.pdf.

3.9 MATES Data

The South Coast Air Quality Management District (SCAQMD) sponsored air quality data
characterization studies called the Multiple Air Toxics Exposure Study (MATES). MATES-II
and MATES-II1 data were obtained by EPA from SCAQMD. More information can be found at:

http://www.agmd.gov/home/library/air-quality-data-studies/health-studies.

3.10 IMPROVE Data

The IMPROVE Program implements long term monitoring of the visibility in National
Parks and Wilderness Areas. Agencies involved in this program include: federal (NOAA; Fish
and Wildlife Service; EPA, etc.), regional (NESCAUM, MARAMA, etc.), and state (Arizona).
Part of tracking changes in visibility is the measurement of air toxic metal species. Sixty
pollutant species and meteorological parameters are monitored in the IMPROVE Program across
180 locations every 3 to 4 days. Before data is released to the public, all IMPROVE data must go
through a 4-level QA process. Data from 1990-2013 were retrieved from the IMPROVE website
(http://views.cira.colostate.edu/fed/DataWizard/Default.aspx). IMPROVE data for 2014 was

conformed to be uploaded into AQS, and were not retrieved from the IMPROVE website.

3.11 Integrated Atmospheric Deposition Network (IADN) Data

The Integrated Atmospheric Deposition Network (IADN) has been in operation since
1990 under the guidance of an implementation plan signed in that year. IADN has been designed
with one Master Station on each of the five Great Lakes, supplemented by a number of Satellite
Stations to provide more spatial detail for deposition. The Master Stations allow the complete

range of measurements made in the Network, enabling total atmospheric loading to be
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determined for Semivolatile Organic Compounds (SVOCSs) and trace metals. Satellite Stations
only collect a portion of the measurements made at the Master Stations. IADN also estimates gas
exchange of the SVOCs with the lake surfaces by using the air concentration measurements of
the SVOC:s at these sites in combination with water concentration measurements of the same
chemicals made by other programs. U.S. data from 1991-2008 for the organic, PAH, and PCB
compounds were retrieved from the IADN website (http://ec.gc.ca/data_donnees/STB-
AQRD/Toxics/IADNY/).

3.12 Minnesota Air Toxics Data

The Minnesota Pollution Control Agency (MNPCA) oversees a large network of air
toxics monitoring stations across the state. While all of the data were uploaded to AQS, EPA was
alerted about data reporting issues that occurred when reporting to AQS, such as truncation of
concentrations and method detection limits. As such, MNPCA submitted their entire dataset from
2002-2014 to EPA for replacement of the data records that were in AQS for the Phase X
Archive. A total of 53 sites and 51 pollutants for 664,960 records were incorporated into the
Archive.

3.13 Baltimore Inner Harbor Monitoring Study

The Maryland Department of the Environment and U.S. EPA Region Il oversaw a
special hexavalent chromium monitoring study at six sites in the Baltimore Inner Harbor
beginning in 2014. The study focused on establishing baseline air quality concentrations. A total

of 1,048 records were incorporated into the Archive.

3.14 Blend/Merging of the Data

All data were uploaded into Microsoft SQL Server for pre-processing and setting data
field conventions. Microsoft SQL Server is capable of handling large amounts of data, and
provides a robust platform for manipulating data for QA purposes. For example, IMPROVE data
are also uploaded into AQS, but EPA found discrepancies in the reported concentrations and data
completeness. Thus, all IMPROVE data uploaded into AQS were “invalidated” during the

blend/merge process.
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SQL Server also offers the ability to create primary key constraints on tables to ensure no
duplication of records. In total, there are over 1.75 billion records in the Archive. Of that, over 49

million HAP records were in the blended master database.

40 QAFIXES

After a preliminary assessment of the Phase IX database, the following errors and issues

were identified and corrected:

e Non-detects. Non-detects are to be reported in AQS as zeroes, with the appropriate
flag of “ND” populated. However, several sample concentration values in AQS were
actually surrogate values which equated to %2 MDL. The concentrations for these
records were changed to 0, and the SAMPLE_VALUE_FLAG field was populated
with “ND”. The following approach was used to identify these records:

o0 Step 1: Identify all records in which the concentration is one-half MDL.

0 Step 2: By site code, pollutant, and year, summarize counts of sample dates,
sample values, non-detect flags, one-half MDLs, and below MDL flags.

0 Step 3: Identify site code, pollutant, and year combinations in which all of the
below MDL flag counts is equal to the count of one-half MDLs.

0 Step 4: For the records in Step 3, if the count of below MDL flags are equal to the
counts of one-half MDL records AND if non-detects are not reported, then it was
marked as being an incorrectly substituted record for non-detects.

e Negative Concentrations. A small number of concentrations were negative. These
were converted to zero, and flagged accordingly as “ND” in the
SAMPLE_VALUE_FLAG data field and as “NEG” in AQS_QUALIFIER_08 data
field.

e Method Code Fix. Method codes were incorrect for a small number of concentration
records.

e Invalidated Data. Through the NATTS Network Assessment, a small number of
concentrations were invalidated. These concentrations were converted to null, and
flagged accordingly as “AM” in the AQS_NULL_DATA_CODE data field and as
“INV” in AQS_QUALIFIER_07 data field. Similarly, the State of Kentucky has
recently invalidated all VOC measurements analyzed by their laboratory since 1995
due to laboratory error (“AR” code).

e Duplicate Data. Some agencies report concentrations of metals in both standard and
local conditions for the same measurement. For these duplicates, the local condition



concentration was retained, while the standard concentration was retained, but
invalidated.

Revised Concentrations. Through the NATTS Network Assessment and the Urban
Air Toxics Monitoring Program, small sets of data that were mistakenly entered into
AQS were corrected. Additionally, outlier concentrations were identified, and in
some cases, revised data were sent to EPA.

Sampling Frequency Code. EPA developed a routine to calculate sampling code
frequency based on the submitted sample days and days measured between samples.

Inconsistency of Coding. EPA evaluated AQS coding of the following Qualifier
Codes:

o0 MD: This Qualifier Code is used to designate reported concentrations between the
Method Detection Limit (MDL) and the Instrument Detection Limit (IDL).
Concentration records were deemed “inconsistent” if they were assigned “MD”,
but the reported values were greater than or equal to the MDL. As such, the flag
was removed.

0 MS: This Qualifier Code is used to designate reported concentrations that are
substituted with 2 MDL. Concentration records were deemed “inconsistent” if
they were assigned “MS”, but the reported values were not equal to the %2 MDL.
As such, the flag was removed.

0 ND: This Qualifier Code is used to designate reported concentrations as “no value
detected”. Concentration records were deemed “inconsistent” if they were
assigned “ND” but the reported values were greater than zero. As such, the flag
was removed.

0 PQ: This Qualifier Code is used to designate reported concentrations between the
Practical Quantitation Limit (PQL) and the MDL. Concentration records were
deemed “inconsistent” if they were assigned “PQ”, but the reported values were
less or equal to the MDL. As such, the flag was removed.

0 SQ: This Qualifier Code is used to designate reported concentrations between the
Sample Quantitation Limit (PQL) and the MDL. Concentration records were
deemed “inconsistent” if they were assigned “SQ”, but the reported values were
greater than the MDL. As such, the flag was removed.

Additionally, five Qualifier fields were populated as a result of quality assuring and

compiling the database:

AQS _QUALIFER_06: This field is reserved for data records which were identified as
duplicates and were invalidated. For example, duplicates were identified if a
concentration record was reported as both a local condition and a standard condition.
While the parameter codes may be different, they are the same. As such, the local




condition record was retained and the standard condition was invalidated.
Accordingly, “DUP” was assigned to the AQS_QUALIFIER_06 field to quickly
identify these records as being invalidated.

AQS_QUALIFER_Q7: This field is reserved for data records in which the sample
value was invalidated as a result of the NATTS Network Assessment or through
discussions with the Data Owners (e.g., the state agency). Accordingly, “INV” was
assigned to the AQS_QUALIFIER_07 field to quickly identify these records as being
invalidated. Additionally, “INV_MDL” was assigned to identify records in which the
alternate MDL value entered was incorrect.

AQS_QUALIFER_08: This field is reserved for data records in which the Collection
Frequency Code was not populated, or if the value entered was suspected to be
incorrect. Accordingly, “CF” was assigned to the AQS_QUALIFIER_08 field to
quickly identify these records. The following “CF” codes were developed:

0 CF-N: Calculation frequency codes which were null, and were populated by EPA.
o CF-1-9: Calculation frequency codes incorrectly entered as “9”, which is Random.

o0 CF-I-7: Calculation frequency codes incorrectly entered a “7”, which is every 12
days.

0 CF-I-6: Calculation frequency codes incorrectly entered a “6”, which is every 6
days.

0 CF-I-5: Calculation frequency codes incorrectly entered a “5”, which is every 5
days.

0 CF-I-4: Calculation frequency codes incorrectly entered a “4”, which is every 4
days.

0 CF-I-3: Calculation frequency codes incorrectly entered a “3”, which is every 3
days.

0 CF-I-2: Calculation frequency codes incorrectly entered a “2”, which is every 2
days.

0 CF-I-1: Calculation frequency codes incorrectly entered a “1”, which is every
day.

AQS_QUALIFER_09: This field is reserved for data records in which the sample
value was suspected to be populated with %2 MDL or in which the pollutant code
equals 43505, which is “Acrolein — Unverified”. Accordingly, “SM” and “QV” were
assigned, respectively, to the AQS_QUALIFIER_09 field to quickly identify these
records. For the “QV” data records, results of a recent short-term laboratory study
have raised questions about the consistency and reliability of monitoring results of
acrolein. Because of the uncertain accuracy of acrolein measurements, OAQPS has

10



changed the name of the existing acrolein parameter code in AQS (43505) to
“Acrolein - Unverified” to indicate the current level of uncertainty that exists with the
data already reported to AQS. Correspondingly, a new parameter code (43509) has
been created in AQS for “Acrolein - Verified.” Whether or not all or a subset of
existing data remain in the unverified parameter code, or are re-categorized as
verified and moved / reported to this new parameter code, is a choice over which each
owning agency has complete discretion. Until such time as agencies evaluate their
acrolein monitoring procedures and the quality of reported data, EPA recommends
that already-reported data remain in the unverified method code.!

e AQS QUALIFER_10: This field is reserved for data records in which the reported
sample value was negative. Accordingly, “NEG” was assigned to the
AQS_QUALIFIER_10 field to quickly identify these records.

5.0 DATABASE STRUCTURE

The Phase X database is designed in a relational format structure. In the relational format,

the data codes from the dictionary tables are linked as foreign keys to the ambient monitoring

archive table. Relational tables ensure data integrity and provide more scalability.

5.1

Ambient Monitoring Archive

The raw ambient monitoring data are housed in the Ambient Monitoring Archive data

table. The data fields in the Phase X raw table are presented in Table 5-1. Primary key fields are

denoted by a “*”. By setting specific fields as primary keys, data records are prevented from

being entered twice.

Table 5-1. Ambient Monitoring Archive Data Input Fields

Data Field

Data Description

*AMA_SITE_CODE

Ambient Monitoring Archive (AMA) Site Code

*AQS_POC

Parameter Occurrence Code

*SAMPLE_DATE

Date Sample was taken

*SAMPLE_START_TIME

Time at which sample began

*AQS_PARAMETER CODE

Air Quality Subsystem (AQS) Pollutant Code

HAP_FLAG

Flag to identify if HAP record

NON_HAP FLAG

Flag to identify if Non-HAP record

CRITERIA_POLL_FLAG

Flag to identify if criteria pollutant record

GHG_POLL_FLAG

Flag to identify if GHG record

MET_DATA_FLAG

Flag to identify if meteorological data record

! Found at: “Data Quality Evaluation Guidelines for Ambient Air Acrolein Measurements. OAQPS. December 17,
2010. Internet address: http://www.epa.gov/ttn/amtic/files/ambient/airtox/20101217acroleindataqualityeval.pdf
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Table 5-1. Ambient Monitoring Archive Data Input Fields (Continued)

Data Field

Data Description

AQS_METHOD_CODE

Sampling Method Code

AQS_UNIT_CODE

Unit of Measure Code

AQS_SAMPLE_DURATION_CODE

Sample Duration Code

AQS_NULL_DATA_CODE

Data Qualifier code for null sample values

AQS_MONITOR_PROTOCOL_ID

AQS Protocol ID for precision and accuracy records

AQS_QUALIFIER 01

Data Qualifier code field (reserved for reporting agency)

AQS_QUALIFIER 02

Data Qualifier code field (reserved for reporting agency)

AQS_QUALIFIER 03

Data Qualifier code field (reserved for reporting agency)

AQS_QUALIFIER 04

Data Qualifier code field (reserved for reporting agency)

AQS_QUALIFIER 05

Data Qualifier code field (reserved for reporting agency)

AQS_QUALIFIER 06

Data Qualifier code field (reserved for EPA QA — See Section 4.0)

AQS_QUALIFIER 07

Data Qualifier code field (reserved for EPA QA — See Section 4.0)

AQS_QUALIFIER 08

Data Qualifier code field (reserved for EPA QA — See Section 4.0)

AQS_QUALIFIER 09

Data Qualifier code field (reserved for EPA QA — See Section 4.0)

AQS_QUALIFIER_10

Data Qualifier code field (reserved for EPA QA — See Section 4.0)

ALTERNATE_MDL

Method detection limit (MDL), in native units, if entered by Entity

UNCERTAINTY

Estimate of uncertainty surrounding the data , if available

AQS_SAMPLING_FREQUENCY CODE

Code identifying how often the measurements were collected

SAMPLE_VALUE_REPORTED

Reported concentration value (in native units, where possible)

SAMPLE_VALUE_ADJ

Adjusted concentration value

DATA_SOURCE

Identifies the data source for the data record

COMMENT Reserved for comments

SAMPLE VALUE STD Concentration value standardized to pg/m?®
MDL_STD MDL standardized to pg/m?®

MDL_TYPE Identifies the source of the standardized MDL

SAMPLE_VALUE_FLAG

Identifies if the concentration record is a non-detect (Flag = “ND”)

AQS_FEDERAL_MDL

Default Federal MDL value

AQS_FEDERAL_MDL_UNIT_CODE

Default Federal MDL value engineering Unit of Measure Code

BELOW_MDL_FLAG

Identifies if the non-zero sample value is less than the MDL (Flag =
Y”)

TRANSACTION_DATE

Date in which the data record entered the Archive

CONV_FLAG

Flag to identify concentration records which need to be converted
(Flag = 1) to local conditions using local temperature and pressure.

TEMP_STD

Ambient temperature standardized to degrees Celsius for
concentration records which need converted to local conditions.

TEMP_STD_UNITS

Units for the standardized temperature.

TEMP_SOURCE

Source of data for the ambient temperature

PRESS_STD

Ambient pressure standardized to mmHg for concentration records
which need converted to local conditions.

PRESS_STD_UNITS

Units for the standardized pressure.

PRESS_SOURCE

Source of data for the barometric pressure

SAMPLE_VALUE_STD_LC

Concentration value standardized to pg/m?, local conditions

LC_TYPE

Flag to indicate if the SAMPLE_VALUE_STD_LC is local “L” or
standard “S”.

* = primary key field

Sample values populated with a 0 indicate a non-detect, and a corresponding “ND” flag is
populated in the SAMPLING_VALUE_FLAG field. Similarly, sample values with no data (or
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null) indicate that the sample or the pollutant concentration was invalidated by the responsible

agency or EPA for any number of reasons.

To translate the data in the Ambient Monitoring Archive, EPA developed nine data
dictionary tables. These dictionaries are critical in properly describing and standardizing the raw
data, and are needed for conducting accurate data analyses. AQS data dictionaries were initially
retrieved from EPA’s website, and provided the necessary information for AQS-submitted data.
When data elements were not in the AQS data dictionaries, they were subsequently added. The
nine data dictionaries are presented in Sections 5.2 through 5.11 below.

5.2 Site Information

Table 5-2 presents data fields for the HAP monitoring sites in the
AMA_SITE_INFORMATION data table. The “AMA_SITE_CODE” field is the only primary
key field in this data dictionary table (denoted by a “*”).

Table 5-2. Site Information Data Fields

Data Field Data Description

Site Identifier made up of STATE_FIPS,

*
AMA_SITE_CODE COUNTY_FIPS, and LOCAL_SITE_ID

STATE_FIPS State Code

COUNTY _FIPS County Code
STATE_COUNTY_FIPS I(:Iloprgblnatlon of the State and County
COUNTY_NAME County Name

LOCAL _SITE ID Local Site Identifier

SITE_ NAME Name of Site, if available
CENSUS_TRACT_ID_2000 ;JdgbCensus Tract Identifier for Year
CENSUS_TRACT_ID_2010 ;J(.E&)Census Tract Identifier for Year
CENSUS_TRACT_POPULATION_2000 ;JdgbCensus Tract population for Year
CENSUS_TRACT_POPULATION_2010 ;J(.E&)Census Tract population for Year
ADDRESS Monitoring Site Address

CITY Monitoring Site City

STATE_ABBR Monitoring Site State Abbreviation
ZIP_CODE Monitoring Site Zip Code

EPA REGION EPA Region Designation
SUPPORT_AGENCY_ CODE Code for the Support Agency
SUPPORT_AGENCY Support Agency Name

NATTS SITE FLAG Identifies the site as a NATTS Site
UATMP_SITE FLAG Identifies the site as a UATMP Site
PAMS SITE_FLAG Identifies the site as a PAMS Site

13



Table 5-2. Site Information Data Fields (Continued)

Data Field

Data Description

IMPROVE_SITE_FLAG

Identifies the site as an IMPROVE Site

CASTNET_SITE_FLAG

Identifies the site as an CASTNET Site

PM_SUPERSITES_SITE_FLAG

Identifies the site as an PM Supersites
Site

PILOT_SITE_FLAG

Identifies the site as an EPA Pilot site

POST_KATRINA_SITE_FLAG

Identifies the site as a Post-Katrina
UATMP site

CSATAMP_SITE_CYCLE_FLAG

Identifies the site as a Community-Scale
Air Toxics Monitoring site

CANDIDATE_NCORE_SITE_FLAG

Identifies the site as a potential NCORE
monitoring site

SCHOOL_AIR_TOXICS_SITE_FLAG

Identifies the site as a School Air Toxics
monitoring site

BP_OIL_SPILL_SITE_FLAG

Identifies the site as a BP Qil Spill
monitoring site

LEAD_NAAQS_SITE_FLAG

Identifies the site as a Lead NAAQS
monitoring site

MONITOR_LATITUDE

Vertical coordinates of the monitoring
site

MONITOR_LONGITUDE

Horizontal coordinates of the monitoring
site

UTM_NORTHING

Universal Transverse Mercator
Projection Y-coordinate value

Universal Transverse Mercator

UTM_EASTING A ;

- Projection X-coordinate value
UTM_ZONE Zone for the UTM coordinates
ELEVATION Elevation of the monitoring site, in

meters
LOCATION TYPE Type of location
LAND USE Use of land
CBSA NAME Core-Based Statistical Area name
CBSA_TYPE CBSA type (metropolitan or

micropolitan)

URBAN_AREA_NAME

Shortened MSA name

MONITOR_TRAFFIC_COUNT

Traffic passing by the monitoring site

TRAFFIC_COUNT_YEAR

Year of traffic count

RFG_MANDATED_AREA _FLAG

Indicates the site is in a reformulated
gasoline Mandated regulated area

RFG_OPT_IN_AREA FLAG

Indicates the site is in a reformulated
gasoline Opt-In regulated area

RFG_OPT_OUT_AREA_FLAG

Indicates the site is in a reformulated
gasoline Opt-Out regulated area

WINTER_OXYGENATED_AREA_FLAG

Indicates the site is in a Winter
Oxygenated regulation area

CLOSEST_NWS_STATION

Closest National Weather Service (NWS)
station

CLOSEST_NWS_STATION_WBAN

Closest National Weather Service (NWS)
station identifier

CLOSEST_NWS_STATION_DISTANCE_MILES

Distance between the monitoring site and
the closest NWS station
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Table 5-2. Site Information Data Fields (Continued)

Data Field Data Description
Bearing angle from the east of the
CLOSEST_NWS_STATION_BEARING_FROM_EAST monitoring site and the closest NWS
station
Second closest National Weather Service

SECOND_CLOSEST_NWS_STATION (NWS) station

Second closest National Weather Service

SECOND_CLOSEST_NWS_STATION_WBAN (NWS) station identifier

Distance between the monitoring site and

SECOND_CLOSEST_NWS_STATION_DISTANCE_MILES e second closest NWS station

Bearing angle from the east of the
SECOND_CLOSEST_NWS_STATION_BEARING_FROM_EAST | monitoring site and the second closest
NWS station

COMMENT General comment

* = primary key field

A number of useful metadata are provided, related to site location,
demographic/population activities, and regulatory applicability. A total of 2,719 records are in
this data dictionary.

5.3 Monitor Information

Table 5-3 presents data fields for the monitors situated at the monitoring sites in the
AMA_MONITOR_INFORMATION data table. A MONITOR_CODE is composed of the
AMA_SITE_CODE, AQS_POC, and AQS_PARAMETER_CODE. These three fields, as well
as YEAR represent the primary key fields (denoted by a “*”). This data dictionary table includes
information about the monitor objective and monitor type, as well as the Program in which the
data were collected. The Program information is useful in identifying which data were collected
under EPA programs, such as the National Air Toxics Trends System, Urban Air Toxics
Monitoring Program, Photochemical Assessment Monitoring Sites, and the IMPROVE network.

A total of 374,213 records are in this data dictionary.

Table 5-3. Monitor Information Data Fields

Data Field Data Description

- Site Identifier made up of STATE_FIPS, COUNTY_FIPS, and
AMA_SITE_CODE LOCAL_SITE_ID

*AQS POC Parameter Occurrence Code

*AQS PARAMETER_CODE | AQS Pollutant Identifier

*SAMPLE_YEAR Year of Sampling

MIN_DATE Start date of measurements for the Sample Year
MAX_ DATE End date of measurements for the Sample Year
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Table 5-3. Monitor Information Data Fields (Continued)

Data Field

Data Description

MONITOR_CODE

Site Identifier made up of AMA_SITE_CODE, AQS_POC, and
AQS PARAMETER_CODE

PROGRAM

Program associated with each monitor, if available

MONITOR_OBJECTIVE

Sampling Objective of the Monitor

MONITOR_TYPE

Type of Monitor

MONITOR_DESIGNATION

Indicates whether the monitor is the primary, secondary, or not determined

COUNT_RECORD

Number of AMA HAP Records

COUNT_CONCENTRATION

Number of AMA HAP Concentrations

* = primary key field

5.4 Pollutant Information

Table 5-4 presents data fields for a comprehensive list of pollutants listed in the
AMA_POLLUTANT_CODES_DICTIONARY. This data table includes HAPs, non-HAPs,
GHG pollutants, criteria pollutants, and meteorological data. The “AQS_PARAMETER_CODE”

is the only primary key field in this data dictionary (denoted by a “*”). This data dictionary table

includes physical, method profile, and pollutant grouping information. A total of 1,205 records

are in the master data dictionary, of which 504 are HAPs.

Table 5-4. Pollutant Information Data Fields

Data Field Data Description

REPORTED

Flag to identify if parameter code is to be
reported in the Output file

*AQS_PARAMETER_CODE

AQS Pollutant Identifier

AQS_PARAMETER_NAME

Pollutant or Parameter Name

POLLUTANT_CASNUM

Pollutant CAS Number, if available

NEI_POLLUTANT_ID

National Emissions Inventory Pollutant Code

POLLUTANT_TYPE

Pollutant Grouping Type

REPORTING PARAMETER_NAME Reported Parameter Name
REPORTING CATEGORY_NAME Reported Pollutant Grouping Name
NUM_CARBON Number of carbons

MOLECULAR_WEIGHT

Molecular weight of pollutant

NATTS_MQO_CORE_HAP

Designated as a priority EPA hazardous air
pollutant (HAP)

URBAN_33 POLL_FLAG

Designated as an urban-33 pollutant

HAP_FLAG

Indicates pollutant is a HAP

CAP FLAG

Indicates pollutant is a criteria air pollutant

GHG_FLAG

Indicates pollutant is a greenhouse gas air
pollutant

NON_HAP FLAG

Indicates pollutant is a non-HAP

MET DATA FLAG

Indicates parameter is meteorological data

TO15 FLAG Indicates pollutant is a TO-15 compound
TO11lA FLAG Indicates pollutant is a TO-11A compound
103 5 FLAG Indicates pollutant is an 103.5 compound
TO13 FLAG Indicates pollutant is a TO-13A compound
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Table 5-4. Pollutant Information Data Fields (Continued)

Data Field Data Description
8270C_FLAG Indicates pollutant is a 8270 compound
SNMOC_FLAG Indicates pollutant is a SNMOC compound
ERG HEX ELAG Indicates pollutant is a hexavalent chromium

- - compound
PAMS FLAG Indicates pollutant is a PAMS compound

HEALTH_BENCHMARK_FLAG

Indicates if pollutant has a health benchmark
value

UNIT_RISK_ESTIMATE

Unit Risk Estimate factor

REFERENCE_CONCENTRATION

Reference Concentration factor

NONCANCER_TARGET_SYSTEM_1

Target system affected by noncancer pollutant
exposure

NONCANCER_TARGET_SYSTEM_2

Target system affected by noncancer pollutant
exposure

NONCANCER_TARGET_SYSTEM_3

Target system affected by noncancer pollutant
exposure

EPA_REGION_4_RISK_SCREENING_VALUE

EPA risk screening factor used as a screening
approach

ATSDR_SHORT_TERM_VALUE

ATSDR short-term exposure risk factor

ATSDR_INTERMEDIATE_TERM_VALUE

ATSDR intermediate-term exposure risk factor

ATSDR_CHRONIC_VALUE

ATSDR chronic-term exposure risk factor

CAL_EPA_RELATIVE_EXPOSURE_LIMIT

California EPA Relative Exposure Limit factor

CAL_EPA_RELATIVE_EXPOSURE_LIMIT_DURATION

Sample duration for the CAL EPA REL

NAAQS_1_HOUR_VAL

Value for the 1-hour National Ambient Air
Quality Standard (NAAQS)

NAAQS_3 HOUR VAL

Value for the 3-hour NAAQS

NAAQS_8 HOUR VAL

Value for the 8-hour NAAQS

NAAQS_DAILY VAL

Value for the daily NAAQS

NAAQS_3 MONTH_ROLLING VAL

Value for the 3-month rolling average NAAQS

NAAQS_QUARTERLY_ VAL

Value for the quarterly average NAAQS

NAAQS_ANNUAL_VAL

Value for the annual average NAAQS

COMMENT

General comment

* = primary key field

5.5  Sampling Method Information

Table 5-5 presents data fields for a comprehensive list of sampling methodology codes
listed in the AMA_SAMPLING_METHOD_CODE_DICTIONARY. The primary keys for this
data table are the AQS_PARAMETER_CODE, AQS_METHODOLOGY_CODE,
AQS_SAMPLE_DURATION_CODE, and the AQS_UNIT_CODE (denoted by a “*”). This
data dictionary table includes the federal MDL in native units, as well as converted to

standardized pg/m?3. A total of 3,994 records are in this data dictionary.

17



Table 5-5. Sampling Methodology Information Data Fields

Data Field

Data Description

*AQS_PARAMETER_CODE

AQS Parameter Identifier

PARAMETER_DESC

AQS Parameter Identifier Description

*AQS_METHODOLOGY_CODE

AQS Methodology lIdentifier

SAMPLE_COLLECTION_DESC

Sample Collection Description

SAMPLE_ANALYSIS_DESC

Sample Analysis Description

*AQS_SAMPLE_DURATION_CODE

Duration ldentifier

DURATION_DESC

Duration Identifier Description

*AQS_UNIT_CODE

Unit of Measure Identifier

UNIT_DESC

Unit Description

FEDERAL_MDL_VALUE

Federal default method detection limit

FEDERAL_MDL_UNIT

Federal default method detection limit units

MDL_STD

Federal default method detection limit standardized to pg/m?

SUMMARY_SCALE

AQS Field (unknown)

EQUIVALENT_METHOD_DESC

AQS Field (unknown)

REFERENCE_METHOD_ID

AQS Field (unknown)

COMMENT

General comment

* = primary key field

Date and Season Information

Table 5-6 presents data fields for every single day from 1973 to 2013 listed in the

are in this data dictionary.

AMA_DATE_DICTIONARY. The primary key for this data table is the “DATE” (denoted by a
“*), This data dictionary table includes the corresponding day (Monday, Tuesday, etc.), day
type (weekday or weekend), and calendar quarter in which the month belongs to (e.g., Quarter 1
= January, February, and March; Quarter 2 = April, May, and June). A total of 15,340 records

Table 5-6. Date and Season Information Data Fields

Data Field Data Description
*DATE Date of the sample (MM/DD/YYYY)
DATE_TXT Date of the sample (MM/DD/YYYY) in text format
DAY_OF WEEK Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, or Saturday
DAY _OF WEEK TYPE Weekday or Weekend
YEAR Calendar Year
MONTH Month
DAY Day
DATE_FORMATTED Date of the sample (YYYYMMDD)
DAY_NUMBER Numeric day count
QUARTER Identifies the quarter within the calendar year

* = primary key field
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5.7  Qualifier Code Information

Table 5-7 presents data fields for the data qualifier codes in the
AMA_QUALIFIER_CODE_DICTIONARY data table. The primary key for this data table is the
“AQS_QUALIFIER_CODE” (denoted by a “*”). This data dictionary table includes information
related to quality assurance issues, sampling problems, or information related to the

concentration records. A total of 203 records are in this data dictionary.

Table 5-7. Qualifier Information Data Fields

Data Field Data Description
*AQS_QUALIFIER CODE | Qualifier Identifier
QUALIFIER DESC Qualifier Description
QUALIFIER TYPE Type of Qualifier
QUALIFIER TYPE DESC | Type of Qualifier Description

* = primary key field
5.8  Sample Duration Information

Table 5-8 presents data fields for the sample duration codes in the
AMA_SAMPLE_DURATION_CODE_DICTIONARY. The primary key for this data table is
the “AQS_DURATION_CODE” (denoted by a “*”). This data dictionary table includes
information related to the length of the sample measurements quality assurance issues, sampling

problems, or information related to the concentration records. A total of 28 records are in this
data dictionary.

Table 5-8. Sample Duration Information Data Fields

Data Field Data Description
*AQS DURATION CODE Duration Identifier
DURATION_DESC Duration Identifier Description
DURATION_INDICATOR Duration Indicator Identifier
DURATION_LENGTH Length of sampling
DURATION_UNIT Unit of length for sampling

* = primary key field

5.9 Unit Code Information

Table 5-9 presents data fields for the unit codes in the
AMA _UNIT_CODE_DICTIONARY. The primary key for this data table is
“AQS_UNIT_CODE” (denoted by a “*”). A total of 17 records are in this data dictionary.
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Table 5-9. Unit Information Data Fields

Data Field Data Description
*AQS UNIT_CODE Unit of Measure Identifier
UNIT_DESCRIPTION | Unit Description
UNIT_ABBR Abbreviation of Units
REPORTED Flag to identify if unit code is to be reported in the Output table
* = primary key field

5.10 Collection Frequency Code Information

Table 5-10 presents data fields for the sampling collection frequency codes in the
AMA_COLLECTION_FREQUENCY_CODES_DICTIONARY. The primary key for this data
table is “Collection Frequency Code” (denoted by a “*”). A total of 18 records are in this data

dictionary.

Table 5-10. Frequency Code Data Fields

Data Field Data Description
*AQS_COLLECTION FREQUENCY_ CODE Collection Frequency Code Identifier
COLLECTION_FREQUENCY_ DESCRIPTION | Collection Frequency Code Description
DAILY _SAMPLE NUMBER Number of subdaily measurements (PAMS only)
DAILY_INTERVAL Numeric equivalent of the collection frequency code
* = primary key field

5.11 Data Source Code Information

Table 5-11 presents data fields for the sampling collection frequency codes in the
AMA_DATA_SOURCE_CODES_DICTIONARY. The primary key for this data table is
“DATA_SOURCE” (denoted by a “*”). A total of 21 records are in this data dictionary.

Table 5-11. Data Source Code Data Fields

Data Field Data Description
*DATA_SOURCE Data Source Code Identifier
DATA SOURCE_DESCRIPTION Data Source Code Description
NUM_ RECORDS Number of data records
MIN_YEAR First year for the data source
MAX_YEAR End year for the data source
NUM_PARAMET