Modeling Guidance and Examples for Commonly Asked Questions (Part I, Representative Monitor Selection)
Advanced Air Permitting Seminar October 16, 2014

Purpose of Presentation
To provide guidance to TCEQ customers on how to select and calculate representative background monitor concentrations.  Examples are provided.
 
Background
The purpose of a representative monitor is to estimate existing ambient air quality at the project site and in areas which may be affected by emissions from the project. 
Full National Ambient Air Quality Standards (NAAQS) analyses, for both minor New Source Review and Prevention of Significant Deterioration (PSD) permits, requires a representative monitor to justify the use of particulate matter less than or equal to 2.5 microns in diameter (PM2.5) Significant Impact Levels (SILs), PSD pre-application analyses, and ozone impact analyses, and to address the secondary formation of PM2.5.
A representative monitor is one that can capture the air quality impacts from nearby sources not explicitly modeled in an air dispersion modeling analysis. 
Most air dispersion modeling analyses only account for industrial stationary emission sources; therefore, additional information should be used to account for other emission sources such as natural sources, nearby sources other than the one(s) under consideration, and unidentified sources. Ambient air quality monitors can account for these “other emission sources” and provide representative background concentrations for a project site. 
Ideally, a network of monitors would be available to provide concentrations near the site of the permit application. The term “near” means within approximately one kilometer (km) of the area of maximum concentrations from existing sources or the area of the combined maximum impact from existing and proposed sources. However, existing monitors within ten km of the proposed sources can also be used. Unfortunately, data from nearby monitors are rarely available.  Furthermore, time and cost constraints usually prohibit the establishment of site-specific networks.
If site-specific or near the site (one to ten km) ambient air monitoring data are not available, applicants may use monitoring data from an existing network of regional monitors, given the selected monitor is representative. If monitoring data from an existing network of regional monitors is used, the applicant must justify why the monitoring data selected are representative for the existing air quality in the area of the project site.

Selecting a Representative Monitor
There are a number of factors to consider when selecting a representative monitor for background concentrations, such as:
proximity of the monitor to the project site; 
similarity of topography, meteorology, and land-use for the project and monitor site; 
emissions from mobile or other non-stationary source activities; 
stationary source types and amount of emissions around the monitor compared to the project site; and
ensuring completeness criteria for the prospective monitor is met.

Resources for Selecting a Representative Monitor
The list of websites below may be useful for different reasons when making the initial selection of a monitor/monitors. Each site also offers different benefits when obtaining the design value and ensuring completeness criteria is met.
EPA AirData – Ambient air monitoring data available from the EPA. 
· The Environmental Protection Agency’s (EPA’s) AirData Interactive Map is a good first step to quickly gauge if active monitors are near a project site or alternatively in the same county as the project site. The Interactive map uses Google Earth, allowing topography and general land use near the monitor to be easily assessed. EPA’s AirData provides the NAAQS design values for each pollutant and averaging period. 

Texas Air Monitoring Information System (TAMIS) – Ambient air monitoring data available from the TCEQ in a number of formats for input into data processing software.
· Monitoring data can be obtained from the Texas Commission on Environmental Quality’s (TCEQ’s) Texas Air Monitoring Information System. TAMIS, unlike EPA’s AirData, includes additional monitors that may also be used to establish the existing ambient air quality for an area. 

Yearly Summary Reports – Ambient monitoring data available from the TCEQ in a web-based format.
· The TCEQ’s yearly summary report also displays monitors on a map offering a quick way to visually locate the closest monitor to a project site. 

Justifying a Representative Monitor
The applicant must justify why the monitoring data selected are representative for the existing air quality in the area of the project site. Essentially, the criteria used for selecting a monitor are explained in further detail to justify the selection of a monitor. The justification may include a quantitative and/or qualitative assessment as needed.
 One factor to consider for the monitor justification is proximity to the project site.  A qualitative assessment of the topography, land use, and sources in the vicinity of the monitor site relative to the project site could be sufficient justification for use of a monitor within ten km of the project site.  If a project site is located roughly equal distance from two monitors, to determine which monitor is appropriate, inspection of the areas surrounding the project site and both monitoring sites should be performed, including the additional assessments below. If multiple monitors exist, the applicant must provide justification for selecting one monitor over another.  
If the selected monitor is not necessarily in close proximity to the site, a qualitative assessment demonstrating the similarity of topography, meteorology, and land-use for the project site and monitor site might include an analysis of aerial photography of the two locations to support the use of the selected monitor. An analysis of the prevailing winds and sources that may influence the background for both the project site and monitor site could also further justify the selected monitor. 
For monitor selections made outside the project site county, a quantitative or qualitative demonstration could be provided to justify the representativeness of the monitor.  A quantitative evaluation of the county wide population and county wide emissions from stationary sources as well as mobile or other non-stationary source activities may aide in justifying a selected monitor outside of the project site county. Also quantitatively evaluating emissions of similar source categories amongst the two counties could assist in justifying the selection of a monitor. Emissions data can be obtained at the following URLs: 
www.epa.gov/ttn/chief/eiinformation.html; and
www.epa.gov/air/emissions/index.htm 
 County population data can be obtained from the following URL:
http://quickfacts.census.gov/qfd/states/48/48245.html
A quantitative assessment that demonstrates stationary source types and the magnitude of reported emissions from sources near the monitor site are similar to or greater than the emissions near the project site may be sufficient justification for the selected monitor.
When evaluating emissions near both the monitor and project site a ten km radius could be used. The applicant must identify all regulated entities within ten km of the project site and the prospective monitor. The Air Dispersion Modeling Team (ADMT) can assist in the identification of regulated entities.  The ADMT will need the regulated entity number (RN) of the project site and the EPA Air Quality System (AQS) Site ID for the prospective monitor to provide a list of regulated entities. The most recent EPA National Emissions Inventory (NEI) and/or the most recent TCEQ Point Source Emissions Inventory should be used to quantify the emissions associated with the regulated entities for justification of a selected monitor. Detailed actual emissions data from the TCEQ Point Source Emissions Inventory may be obtained at the following link: 
Texas Point Source Emissions Inventory

Example: Selecting a Representative PM2.5 Monitor for Use as a Background Concentration vs. for Use in Justifying the SIL
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Figure 1:  Site located near Port Arthur in Jefferson County adjacent to various industrial sites; 786 tons per year (TPY) of reported PM2.5 emissions near the site.
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Figure 2: Monitor for PM2.5 background located in Harris County near Galveston Bay in a residential area with only a few industrial sites nearby; 282 TPY of reported PM2.5 emissions near the monitor.
The PM2.5 monitor is appropriate to use for a background concentration in a Full NAAQS analysis if the nearby off-property sources are included in the modeling demonstration; however, the use of the monitor to justify the PM2.5 SIL is not appropriate. The site is adjacent to various industrial sites; however, the monitor is in a residential neighborhood. A representative PM2.5 monitor to justify the PM2.5 SIL should be adjacent to the same types of sources that are adjacent to the site.  
Looking only at county level emissions for this example may lead to selecting a monitor that may not be appropriate when looking more closely at the nearby surrounding area of the monitor.  Therefore, when selecting a monitor to satisfy the use of the SILs, justification should include an analysis of the area surrounding the project site relative to the monitor site with respect to the type and amount of nearby sources of emissions.
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Figure 3: Monitor for use in justifying the PM2.5 SILs, located in Harris County near industrial sites; 2765 TPY of reported PM2.5 emissions near the monitor.
Monitors that are used for justification for using the SILs should be located in an area with similar types of sources as the project site.
Example: Selecting a Representative Background Monitor for Sulfur Dioxide (SO2) and Avoid Double Counting of Emissions in the Modeling Analysis
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Figure 4: Site located in Beaumont, Jefferson County near industrial sources and the Neches River.
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Figure 5: Monitor located in Harris County near Galveston Bay in a residential area with only a few industrial sites nearby; quantitative emission comparison-56 TPY of reported SO2 emissions near the monitor and 1067 TPY of reported SO2 emissions near the site.
The monitor is representative since it is close to a major waterway. Though emissions near the monitor are less than those near the site, the monitor selected may be appropriate provided all applicable off-property sources are modeled. 
In this example, if a monitor were required for the PSD pre-application analysis, a different monitor would be recommended.  Monitors used to address the PSD pre-application analysis should be located in an area with similar types of sources and emissions as the project site.  The monitor presented above does not meet the criteria.  
Like this example, PSD NAAQS demonstrations that include an evaluation of background monitoring concentrations, the monitor may be located in an area that is not near industrial sources provided the applicant can sufficiently demonstrate that all applicable off-property sources were modeled.  The applicant must also demonstrate that the monitor sufficiently accounts for sources that were not included in the modeling demonstration.
Determining the Monitored Design Value
Once a representative monitor has been selected and justified to represent the air quality of the project site, the applicant must determine the monitored design value for the applicable pollutant. Depending on the pollutant and averaging time being evaluated, the representative background concentration should be in the form of the standard (exceedance- or statistically-based). Note that any higher monitor rank may be used as a background concentration. That is, the high, first high (H1H) monitored concentration could be used instead of the high, second high (H2H) monitored concentration, since the H1H monitored concentration is higher and thus more conservative: 
Carbon monoxide (CO) - Select the H2H monitored concentration from the most recent complete year for the 1-hour and 8-hour averaging times. 
· A year meets data completeness criteria if at least 75 percent of the hours in a year are reported. 
Lead (Pb) - Select the highest rolling 3-month average value that encompasses the most recent 38-month period of complete data for a monitoring site (i.e., the most recent 3-year calendar period plus two previous months).
· The monthly average is considered complete if the monthly data capture rate is greater than or equal to 75 percent.
Nitrogen dioxide (NO2).
· One-hour averaging time - Select the most recent 3-year average of the annual 98th percentile daily maximum 1-hour values that encompasses three consecutive calendar years of complete data for a monitoring site. 
· A year meets data completeness criteria when all four quarters are complete. A quarter is complete when at least 75 percent of the sampling days for each quarter have complete data. A sampling day has complete data if 75 percent of the hourly concentration values, including State-flagged data affected by exceptional events, which have been approved for exclusion by the Administrator, are reported. 
· Annual averaging time - Select the annual monitored concentration from the most recent complete year for the annual averaging time. 
· A year meets data completeness criteria when 75 percent of the hours in a year are reported.
Particulate matter less than or equal to 10 microns in diameter (PM10) - Select the H2H monitored concentration for the 24-hour averaging time that encompasses the most recent three consecutive calendar years of complete data for a monitoring site. 
· A year meets data completeness criteria if at least 75 percent of the scheduled PM10 samples per quarter are reported. 
Particulate matter (PM2.5).
· Twenty-four hour averaging time - Select the most recent 3-year average of the annual 98th percentile of the 24-hour values that encompasses three consecutive calendar years of complete data for a monitoring site. 
· A year meets data completeness criteria when at least 75 percent of the scheduled sampling days for each quarter have valid data. 
· Annual averaging time - Select the most recent 3-year average of the annual monitored concentrations that encompasses three consecutive calendar years of complete data for a monitoring site. 
· A year meets data completeness criteria when at least 75 percent of the scheduled sampling days for each quarter have valid data. 
 Sulfur dioxide (SO2).
· One-hour averaging time - Select the most recent 3-year average of the annual 99th percentile daily maximum 1-hour values that encompasses three consecutive calendar years of complete data for a monitoring site. 
· A year meets data completeness criteria when all four quarters are complete. A quarter is complete when at least 75 percent of the sampling days for each quarter have complete data. A sampling day has complete data if 75 percent of the hourly concentration values, including State-flagged data affected by exceptional events, which have been approved for exclusion by the Administrator, are reported.
· Three-hour averaging time - Select the H2H monitored concentration for the 3-hour averaging time from the most recent complete year. 
· A year meets data completeness criteria provided that at least 75 percent of the hourly data are complete in each calendar quarter.
· Twenty-four hour averaging time - Select the H2H monitored concentration for the 24-hour averaging time from the most recent complete year. 
· A year meets data completeness criteria provided that at least 75 percent of the hourly data are complete in each calendar quarter.
· [bookmark: _GoBack]Annual averaging time - Select the annual monitored concentration from the most recent complete year for the annual averaging time. 
· A year meets data completeness criteria provided that at least 75 percent of the hourly data are complete in each calendar quarter. 
Ozone (O3) - Select the most recent 3-year average of the annual fourth-highest daily maximum 8-hour average that encompasses three consecutive calendar years of complete data for a monitoring site. 
· The completeness criteria is met for the 3-year period at a monitoring site if daily maximum 8-hour average concentrations are available for at least 90 percent of the days within the O3 monitoring season, on average, for the 3-year period, with a minimum data completeness criteria in any one year of at least 75 percent of the days within the O3 monitoring season. 
· Years with concentrations greater than the level of the standard shall be included even if they have less than complete data. Thus, in computing the 3-year average fourth highest daily maximum 8-hour average concentration, calendar years with less than 75 percent data completeness shall be included in the computation if the 3-year average fourth-highest daily maximum 8-hour concentration is greater than the level of the standard. 

Completeness Criteria
If the monitoring data do not meet the completeness criteria, the Appendices to Title 40 Code of Federal Regulations Part 50 provide methods for validating incomplete data for several pollutants and averaging times. For those pollutants and averaging times where procedures are not provided, the applicant can propose methods for using monitoring data with incomplete data. 

Table

Table 1: Calculating Design Values Summary
	Pollutant
	Averaging Time
	Monitoring Value to Report

	CO
	1-hr
	H2H from most recent year 

	
	8-hr
	H2H from most recent year

	Pb
	Rolling 3-month average
	highest rolling 3-month average value that encompasses the most recent 38-month period of complete data 

	PM10
	24-hr
	H2H from the most recent three consecutive calendar years 

	SO2
	1-hr
	3-year average of the 99th percentile of the annual distribution of the maximum daily 1-hr monitored concentrations

	
	3-hr
	H2H from most recent year

	
	24-hr
	H2H from most recent year

	
	Annual
	Annual average from most recent year

	NO2
	1-hr
	3-year average of the 98th percentile of the annual distribution of the maximum daily 1-hr monitored concentrations

	
	Annual
	Annual average from most recent year

	PM2.5
	24-hr
	3-year average of the 98th  percentile of annual distribution of the 24-hr monitored concentrations

	
	Annual
	3-year average of annual averages

	O3
	8-hr
	3-year average of the annual 4th highest daily max 8-hr concentration



Contact Information
Contact information for Rachel Melton:
[bookmark: _MailAutoSig]T: 512-239-2358
E: rachel.melton@tceq.texas.gov
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