Tribal Monitoring Guidance - Section IX
Non-Monitoring Methods to Help Assess Air Quality in Indian Country 

Draft - February 9, 2006 

In Tribal Country where air monitoring has not been conducted, Tribes may want to use non-monitoring methods to determine approximate concentrations of air pollutants in order to decide if air monitoring is necessary.  Several methods, requiring various degrees of technical expertise and financial resources, are identified in this section.  These methods include: 1) Internet-Based Tools, 2) Spatial Interpolation of Existing Data, 3) Plume Dispersion Models, 4) Large-Scale, Multi-Pollutant Models, and 
5) Smoke Dispersion Models. 
The usefulness of the first two of these methods is that for some air pollutants, concentrations typically do not vary sharply across fairly large distances, so data collected at monitoring sites off the tribal land can be informative of what the situation is within the tribal boundary.  This approach is best suited to ozone, PM2.5, and a few air toxics that have such long residence times in the atmosphere and have relatively constant concentrations over a large scale (e.g., carbon tetrachloride and choloroform).  Relying on data from monitors in other areas is less reliable for other pollutants such as PMcoarse, CO, and most air toxics.  The Internet-Based Tools are ways to see data from individual monitoring sites of interest.  In addition to monitoring data available through the Internet, industrial sources sometimes monitor for certain pollutants to fulfill permit conditions or to meet PSD requirements.  The purpose of this monitoring is for sources to verify modeling predictions that fenceline concentrations of these pollutants will not exceed a certain level.  Sources may be willing to share this monitoring data with local tribes.  These data could give tribes a rough idea of the pollutant concentrations that exist in the area.  These data may also be available through the permitting agency to whom the data is reported.

The third through fifth of the methods listed above are ways to estimate air pollutant concentrations if emissions are known or can at least be estimated.  Plume Dispersion Models and Smoke Dispersion Models are appropriate when the emission sources are relatively close to the area where estimates of concentrations are needed, for example, when an industrial plant is on tribal land or near its border. Large-scale, multi-pollutant models are used to estimate the combined effects of mobile, area, and stationary point sources over a large area, and are referred to as “regional scale” models. They are most useful for estimating ozone, PM2.5, and impacts of air pollutants on visibility.  Their advantage over using monitoring data from sites off the tribal land is that it is possible to make projections into the future to see how future emissions controls may improve air quality compared to current concentrations
A.   Internet-Based Tools for Ambient Air Quality Assessment

There are Internet based tools that can be useful when conducting ambient air quality assessments in Indian country. These tools provide information on the locations and types of current and historical ambient air monitoring networks, monitoring data, emissions data from point and area sources, and meteorological data. In addition, Internet tools are available that assist with interpreting data. Web sites include a wide variety of interactive maps and graphs. Modeling tools are also available on the Internet that provide backward trajectories to determine transport paths, and to model the dispersion of pollutants released from a source on a particular day. These tools are accessible to the public and are fairly easy to use. Becoming familiar with these tools enables the tribal environmental professional to better understand the local and surrounding airsheds, and to assess the potential for pollution transport into Indian country. Much of the data obtained from these tools have associated geospatial coordinates available on the Web sites. When data are downloaded with geospatial coordinates they can be integrated into a GIS map. GIS integration allows for a more comprehensive and visual assessment. GIS integration is encouraged for ambient air quality assessments. GIS software is available to federally recognized tribes through the Bureau of Indian Affairs. 
This section is intended to provide information that tribal environmental professionals may find useful in determining issues that may be of concern to them in the absence of monitoring data obtained directly from their jurisdictional area. The information in this section is not intended to be comprehensive. This section does not provide all the information available from a particular Web site, or list all Web sites that may be useful in assessing ambient air quality. Tribal professionals are encouraged to explore beyond what is listed in this document.

An initial air quality web based assessment should include:

· Identifying existing and historical ambient air monitoring networks and their locations, as well as areas where data gaps exist

· Obtaining all available air monitoring data from the surrounding areas

· Identifying criteria and toxic emissions from area and point sources, and understanding the potential for transport of primary and secondary pollutants from those sources

· Characterizing prevailing and seasonal wind patterns for both local and surrounding areas,

· Determining wind transport paths on days when high pollutant concentrations were observed at monitoring sites (backward trajectories)

· Determining pollutant dispersion from sources in the transport path on days when high concentrations were observed at monitoring sites

· Identifying any health data that may indicate air quality problems

· Integrating data into a GIS program

Recommended Web Sites
http://www.epa.gov/air/data 
(EPA’s AirData)

EPA’s AirData Web site is one of the most useful sites to begin an initial assessment. AirData provides summary monitoring data and emission inventories data and gets most of its information from the Air Quality System (AQS) and National Emissions Inventory (NEI) databases. The site provides the information in both report and map format. Most reports can be downloaded with map coordinates (latitudes, longitudes) making data downloads GIS friendly. Emission Inventories for one or several states can be downloaded and integrated into GIS maps. The same is true for monitoring sites and summary monitoring data. You can also get national/state/county on-line maps showing attainment/non-attainment areas, source emissions by density or quantity, summary ambient air monitoring data for criteria pollutants, AQI, and more.

http://airnow.gov (AIRNow)
The EPA, NOAA, NPS, tribal, state, and local agencies developed the AIRNow web site to provide the public with easy access to national air quality information. This web site offers daily AQI forecasts as well as real-time AQI conditions for over 300 cities across the country, and provides links to more detailed State and local air quality web sites. 
 http://www.airnowtech.org   (AIRNow-Tech)

Since 2002, the AIRNow-Tech web site has been used by local and state agencies to query AIRNow observational data, issue forecasts, and manage AIRNow program information. It is a one-stop portal to AIRNow data, information, and events. Significant site enhancements have recently been implemented to provide easier use and increased functionality. The enhancements allow each authorized user from a particular agency to manage personal information and customize settings to their individual preferences and needs.
http://www.epa.gov/AirExplorer/  (AirExplorer)

EPA’s AirExplorer Web site provides access to detailed monitoring data from monitoring sites that submit their data to AQS. For example, AirData will provide the four highest concentrations and the annual mean each year for PM-2.5 at a particular monitoring site. AirExplorer provides access to all the 24-hour averages gathered throughout the years at that same site. The data can be downloaded or viewed on-line. Data has latitudes and longitudes and other information about how the data was collected. AirExplorer also provides on-line interactive mapping tools, air quality graphing tools, and benzene and PM-2.5 speciation data.

http://vista.cira.colostate.edu/views/
(VIEWS)

The Visibility Information Exchange Web System (VIEWS) Web site provides information obtained from the Interagency Monitoring of Protected Visual Environments (IMPROVE) and other monitoring networks such as the Clean Air Status and Trends Network (CASTNet). They are also integrating AQS data into VIEWS. A typical IMPROVE site will collect data on PM10 concentrations, PM2.5 total concentrations, and concentrations of metal and organic species bound to PM2.5 particles. CASTNet sites are related to deposition and acid rain issues, but often have ozone analyzers included. Data can be downloaded or viewed on-line. Although VIEWS is primarily related to visibility issues, the site is also a tool for air quality assessment outside of urban areas. Much of the regulatory monitoring network data that are entered into AQS are focused in urban areas. The IMPROVE and CASTNet systems are focused in rural areas, national parks and wilderness areas. The VIEWS site also has tools that allow intuitive and quantitative analysis. For example, in the annual summary, backward trajectories section, you can select an IMPROVE site. A chart will show up at the bottom of the page showing the particulate concentrations in the selected year. You can click on the highest concentrations and the Web site will provide backward trajectories for that site on that day. Backward trajectories show the path the air took prior to the high concentrations and are useful for determining transport sources that may be adversely impacting air quality in an area. There are several other summary/analytical tools available at this site.

http://www.arl.noaa.gov/ready.html     (HYSPLIT)

The National Oceanic and Atmospheric Administration (NOAA), Air Resources Laboratory (ARL), Real-Time Applications and Display System (READY) web site has a variety of tools available including backward trajectories modeling software (HYSPLIT) and dispersion modeling software (HYSPLIT), as well as tools that model meteorological conditions at a selected latitude and longitude at the ground surface and at elevations above the ground. The backward trajectories can be integrated into GIS by downloading the endpoints file, modifying the file slightly and using the right-click “Create Feature Class from XY Table” function in ArcCatalog. Specific instructions are available at the TAMS Center Web site. Backward trajectories are useful in understanding transport issues by mapping the path air took prior to entering the monitor. 

http://www.datafed.net/  (DATAFED)

The goals of the DataFed site are to facilitate the access and flow of atmospheric data from providers to users, support the development of user-driven data processing value chains, and participate in specific application projects. Tools provided by DataFed include browsers and analysis tools for distributed monitoring data. DataFed also serves as data gateway for user programs (web pages, GIS, science tools). Currently DataFed is focused on the mediation of air quality data. Software provided for users include:
1) Data Catalog for finding and browsing the metadata of registered datasets,
2) Dataset Viewer/Editor for browsing specific datasets, linked to the Catalog,
3) Data Views - geo-spatial, time, trajectory etc. views prepared by the user,
4) Consoles, collections of views on a web page for monitoring multiple datasets, and
5) Mini-Apps, small web-programs using chained web services (e.g. CATT, PLUME)

http://www.epa.gov/ttn/amtic (AMTIC)


The Ambient Monitoring Technology Information Center (AMTIC) is operated by EPA's Ambient Air Monitoring Group (AAMG). AMTIC contains information and files on ambient air quality monitoring programs, details on monitoring methods, relevant documents and articles, information on air quality trends and non-attainment areas, and federal regulations related to ambient air quality monitoring.

http://www.epa.gov/ttn/airs/aqdatamart  (AQS Data Mart)
The AQS Data Mart is a project to make air quality data more accessible and useful to the scientific and technical community. The Data Mart will contain all of the raw and summary data from AQS for the previous 25 years. Also, it will contain AirNow data for AQS monitors for time periods when AQS data is not available. All AirNow data will be purged when it becomes one year old.  The Data Mart will be accessible via the internet in a variety of ways.  The first will be via a commercial business intelligence tool called Business Objects. This software allows users to explore the database, build queries, and (to a limited extent) export data. We have a limited number of licenses for this software, and it is not the ideal way to export large amounts of data. For that reason, we will also deploy web service query capabilities. The EPA's Central Data Exchange (CDX) will host web services that allow users to query the Data Mart. We will also provide a web-page interface for you to build queries and identify where you would like results returned. You can use the CDX web services specifications to build the consumption of the Data Mart web services directly into your own application. All web service requests will be authenticated so users must be registered with CDX. We will post more detailed instructions on how to register for and use the web services as they become available. Finally, EPA is planning to connect some of our already existing data retrieval web pages to the Data Mart. That is, in the future AirExplorer, AQS Query, and perhaps AirData will all use the Data Mart as their source for air quality data.   OAQPS expects a general release of Data Mart at the end of March 2006. 
B.   Spatial Interpolation of Existing Data 

The need for spatial (geostatistical) interpolation models in the regulatory environment has grown in the past few years. Spatial interpolation as applied to air monitoring data is loosely defined as the procedure for estimating ambient air concentrations at unmonitored locations in a certain area based on available observations within the proximity of the area. The justification underlying spatial interpolation is the assumption that points closer together in space are more likely to have similar values than points more distant. EPA and States use spatial interpolation to review decisions on monitoring network design and to predict the efficacy of emission control programs. Due to the limited number of monitoring sites across the country, especially for pollutants that cover a large area, such as ozone and fine particles, there is a need to use spatial interpolation to predict ambient concentrations in unmonitored locations.

Geostatistical interpolation methods are stochastic methods, with kriging being the most well-known representative of this category. Conceptually, the goal of kriging is to find linear combinations of the data that are optimal and consistent with the observed data points. In particular, kriging is a statistical model that produces both a spatial surface of predictions for the process of interest as well as the uncertainty associated with those estimates.  Kriging calculates weights for measured points in deriving predicted values for unmeasured locations. With kriging, however, those weights are based not only on distance between points, but also on the variation in measured concentrations as a function of distance. A major benefit of the various forms of kriging is that estimates of the model’s prediction uncertainty can be calculated, considered in the analysis, and plotted along with the predicted values. Such uncertainty information is an important tool in the spatial decision making process.

There are three main kriging methods and each has unique assumptions that must be met. “Simple” kriging assumes that there is a known constant mean, that there is no underlying trend, and that all variation is statistical. “Ordinary” kriging is similar except it assumes that there is an unknown constant mean that must be estimated based on the data. “Universal” kriging differs from the other two methods in that it assumes that there is a trend in the surface that partly explains the data’s variations. This should only be utilized when it is known that there is a trend in the data.

Ordinary kriging, which is addressed in this section, is a version of kriging that assumes the mean is constant but unknown across the spatial domain of interest.  Ordinary kriging defines the process as follows:

Z(x,y) = u + e(x,y) ,       
u = the overall, large-scale mean of the process across the spatial domain; and

e(x,y) = the small-scale random fluctuation of the process within the spatial domain.

In practice, ordinary kriging, for the purpose of spatial interpolation, is implemented via the following five steps: 
Step 1: Build the Data Set
Often it is the case that an initial data set will require pre-processing to generate analysis data that better match the spatial process of interest with respect to temporal scale. This can be accomplished via some sort of temporal averaging of the initial data. For example, a data set of 1-hour ozone concentrations might be averaged in some manner to yield 8-hour concentrations for analysis.  When pre-processing an initial data set via temporal averaging, some consideration must be given to the temporal completeness of the resulting average. If the initial data used to generate an endpoint such as an annual average are somehow temporally incomplete, the calculated endpoint may be biased in some manner. For example, many air pollutants exhibit significant seasonal fluctuations, so an annual average estimated from only a single quarter’s worth of data (e.g., January through March) may not be representative of the true year-long average.

Step 2: Summarize and Understand the Data
Once the spatial analysis data set has been built, it is important to generate some initial summaries of the available data prior to analysis in order to obtain a better understanding of its empirical structure and behavior. Reasonable summaries include, but are not limited to, graphical information systems (GIS) maps of the spatial domain and available data locations, a histogram of the overall data distribution, and summary statistics such as the data’s mean, standard deviation, and various percentiles (e.g., minimum, median, maximum, etc.).

Step 3: Conduct a Variogram Analysis
Once the analysis data set has been built and explored to gain some basic understanding, the kriging modeling exercise can begin. The exercise begins by conducting a variogram analysis. This analysis typically consists of first generating an empirical variogram and then fitting a parametric model that adequately captures the structure of the empirical variogram. Ultimately, the estimated parameters of the variogram will be input into for the kriging spatial prediction and uncertainty formulas from which a spatially interpolated surface is generated. In other words, once you have chosen a satisfactory variogram model, you then use that model as an input to the actual kriging process.

The most common models used in the variogram modeling process are: linear, spherical, exponential, rational quadratic, wave (or hole-effect), power, and Gaussian. Of these seven variogram models, three are used most commonly: spherical, exponential, and Gaussian.  Exponential models fit best when the spatial autocorrelation decreases exponentially with increasing distance. Spherical models provide a better fit when spatial autocorrelation decreases to a point after which it becomes zero. Gaussian variograms tend to have an “S” shape, with a gradual upward slope at short distances, followed by a sharper upward slope at middle distances and, finally, by another gradual upward slope at long distances. To determine which of these models best fit the data, attempt to fit the data using all of these models. If the fitting procedure fails to converge for a given covariance function, remove it from consideration. By considering several variogram models, one can choose the model that best fits the data. 

Various software packages, including Surfer, GMS, SAS, S-Plus, and others will compute the empirical variogram and assist in the modeling process. Among these, two statistical packages are noteworthy: SAS and S-Plus. Both packages have different strengths and weaknesses. SAS, in general, appears to be more flexible than S-Plus, but it requires understanding of SAS programming. SAS does not provide much in the way of automatic defaults or computation of parameters, though standard parameter estimation functions can be used, in conjunction with the variogram functionality, to model the process. S-Plus, on the other hand, with the addition of its spatial module, has been designed to minimize the level of technical knowledge required on the part of the user. S-Plus provides a series of menu-accessed functions to process a data set. In many cases, these functions will cause parameters to default to functional values if they are not specified by the user.

Step 4: Apply Spatial Prediction and Uncertainty Formulas
In the previous step, the spatial structure associated with the data was modeled using a variogram analysis. That variogram model is now applied to the task of spatial prediction. The current step of applying the variogram analysis results is relatively straightforward, if appropriate software is available for applying the equations. Surfer, GMS, S-Plus, SAS, and several other software packages have the capability to compute kriging estimates given data and a variogram function. Using these software packages, kriging predictions and standard errors can be generated everywhere in either a default or user-defined grid. 

Step 5: Evaluate Model Performance 
There are two primary ways to evaluate model performance. The first method is to map the interpolated concentrations and compare them to observed monitored values.  Observed and estimated values at monitor sites should be close but do not need to match exactly.  Allowing some variation between observed and estimated values at monitoring locations may give better results for unmonitored areas. The second method is to review the uncertainty estimates generated by the model. The output from the kriging model consists of both estimated values as well as uncertainty of the estimated values (e.g., standard errors).  Locations within the vicinity of several monitors should have lower standard errors than areas with a sparse set of monitors.  Also, there may be higher standard errors along the boundaries of the local domain.  Including additional monitoring information outside the local domain should improve the standard errors along the boundaries of the domain.
 A more detailed description of the kriging process can be found in the EPA report titled “Developing Spatially Interpolated Surfaces and Estimating Uncertainty”, EPA-454/R-04-004, November 2004.  
Spatial Interpolation Contact: Glenn Gehring, TAMS, (702) 784-8269

C.   Plume Dispersion Models 
These types of models would be useful to tribes in estimating the concentrations of pollutants impacting air quality on their reservations from nearby large stationary sources. In order to run these models, a tribe needs to know the emission rates of pollutants of concern (e.g., NOx, SO2, and PM) from each source, and needs to have the appropriate meteorological data required by the model.  These models can also be used to determine the improvements in air quality which could be achieved by placing emission controls on stationary sources. 

AERMOD 
The AERMOD Modeling System (AERMOD) is a steady state Gaussian plume dispersion model whose formulation is based on planetary boundary layer principles.  The modeling system consists of three program - a dispersion program (AERMOD), a terrain processor program (AERMAP), and a meteorology processor program (AERMET).  AERMET reads in hourly surface meteorological data, upper air data and surface characteristics and generates a surface file and a profile file.  AERMAP extracts terrain elevations from U.S. Geological Survey Digital Elevation Model (DEM) files (e.g., 10-meter and 7.5 minute) and calculates height scales based on a user provided location coordinates (i.e., Universal Transverse Mercator [UTM], NAD27).  Using the files generated from AERMAP and AERMET, source information, and specific model run options within the AERMOD dispersion program, inert air pollutant concentrations are estimated at designated locations and for specified averaging periods.

The AERMOD dispersion program simulates transport and dispersion for point, area and volume sources.  Sources may be located in a rural or urban area.  The dispersion model also accounts for wake effects using the PRIME building downwash algorithm.  An estimate of concentration should only be made for a source-to-receptor distance of less than 50 kilometers.  The AERMOD Modeling System is expected to be promulgated as an U.S. EPA recommended model and codified in the Guideline on Air Quality Models, Appendix W to 40 CFR Part 51.  With AERMOD promulgation, the Industrial Source Complex Short Term 3 (ISCST3) dispersion model will no longer be recognized as a preferred model.

AERSCREEN 
A screening version of the AERMOD Modeling System is under development.  Unlike AERMOD, AERSCREEN will use a screening meteorological data set with the dispersion program to estimate maximum hourly concentrations.  The AERSCREEN predicted hourly concentrations are expected to be higher than the maximum 1-hour concentrations predicted by the AERMOD dispersion program.  Scaling factors are applied to the AERSCREEN 1-hour concentration to obtain concentrations for other averaging periods.  AERSCREEN will replace the SCREEN3 Model.

CALPUFF 

The CALPUFF Modeling System (CALPUFF) is a multi-layer, multi-species non-steady-state puff dispersion modeling system that simulates the effects of time- and space-varying meteorological conditions on pollutant transport, transformation, and removal.  CALPUFF contains three primary programs - CALMET, CALPUFF and CALPOST.  CALMET reads in mesoscale meteorology from observations and/or from predictions by prognostic meteorological models (e.g. MM5 and RUC) and develops hourly meteorological variables on a three-dimensional gridded modeling domain.  With the output from CALMET, source information, and specific model run options, CALPUFF is used to generate hourly concentration or deposition flux files.  CALPOST is employed to process the CALPUFF output files to estimate concentration impacts at Federal Class I area and impacts to Air Quality Related Values (AQRV) such as visibility. 

The U.S. EPA recommends the use of the CALPUFF Modeling System for source-to-receptor distances greater than 50-kilometers.  CALPUFF is also recommended by the Inter Agency Workgroup on Air Quality Modeling (IWAQM) for use in evaluating impacts on visibility and deposition in Federal Class I areas.  On case-by-case basis, the CALPUFF Model can be used in a near field application, and during stagnant or complex wind conditions.  The CALPUFF Modeling System has been promulgated for regulatory application in the Guideline on Air Quality Models, Appendix W to 40 CFR Part 51.  Appendix A contains more information on the AERMOD and CALPUFF models. 

Plume Dispersion Model Contact: Herman Wong, EPA Region 10, (206) 553-4858

D. Large Scale Multi-Pollutant Models 
Large-scale, multi-pollutant models are used to estimate the combined effects of many emission mobile, area, and stationary point sources over a large area, and are referred to as “regional scale” models. They are most useful for estimating ozone, PM2.5, and impacts of air pollutants on visibility. These types of models require large amounts of source emissions data and meteorological data, and require specialized technical expertise.  More relevant to the tribes is that these models have been used by the Regional Planning Organizations, EPA, and some individual states. As an alternative to running these models, tribes should consider accessing the modeling results generated by other agencies that cover their reservations.  
Community Multi-scale Air Quality (CMAQ) Model 
The CMAQ modeling system has been designed to approach air quality as a whole by including state-of-the-science capabilities for modeling multiple air quality issues, including tropospheric ozone, fine particles, toxics, acid deposition, and visibility degradation.  Hence, CMAQ combines the scientific expertise from each of these areas into one ‘community model’.  In addition to being a multi-pollutant model, CMAQ was also designed to have multi-scale capabilities so that separate models were not needed for urban and regional scale air quality modeling. The target grid resolutions and domain sizes for CMAQ range spatially and temporally over several orders of magnitude. With the temporal flexibility of the model, simulations can be performed to evaluate longer term pollutant transport, as well as short-term transport from localized sources. With the model’s ability to handle a large range of spatial scales, CMAQ can be used for urban and regional scale model simulations. 

The CMAQ modeling system simulates various chemical and physical processes that are thought to be important for understanding atmospheric trace gas transformations and distributions. The CMAQ modeling system utilizes three separate modeling components: a meteorological model (typically MM5) for the description of atmospheric states and air mass motions, an emissions model (typically SMOKE) for man-made and natural emissions that are injected into the atmosphere, and a chemistry-transport model for simulation of the chemical transformation and fate (the CCTM model).  The meteorological and emissions model outputs are required inputs into the CMAQ chemistry-transport model, hence this is viewed as a modeling system.  

CMAQ’s current structure is based on a modularity level that distinguishes between its main driver, science modules, data estimation modules, and control/utility subroutines in the model. This enables the attainment of higher resolution than commonly seen in previous models. The distinction remains at a division between the science models (including submodels for meteorology, emissions, chemistry-transport models), and analysis and visualization subsystems. Typically the CMAQ modeling system is run on a multi-processor Linux or UNIX computer cluster environment and usually requires at minimum over 1 terabyte of storage capacity.
Current CMAQ and SMOKE model codes and training are available from the CMAS Center at: http://www.cmascenter.org/

Current MM5 model code and training is available from UCAR at:

http://www.mmm.ucar.edu/mm5/

CMAQ Contact: Robert Kotchenruther, EPA Region 10, (206) 553-6218
The NATA Model 

The 1999 National Air Toxics Assessment (NATA) is a nationwide study of potential inhalation exposures and health risks associated with 133 air toxics and diesel particulate matter (diesel PM), based on emissions data for 1999.  The initial national-scale assessment is comprised of  four major technical components: 1) compiling a national emissions inventory of air toxics and diesel PM for the year 1999 from outdoor sources;  2) estimating 1999 air toxics and diesel PM ambient concentrations;  3) estimating 1996 population exposures;  4) characterizing potential public health risks. 


The purpose of the NATA is to gain a better understanding of the air toxics problem.  Specifically, the goal of the assessment  is to assist in:  1) identifying air toxics of greatest potential concern in terms of contribution to population risk; 2) characterizing the relative contributions of various types of emission sources to air toxics concentrations and population exposures; 3) setting priorities for collection of additional air toxics data and research to improve estimates of air toxics concentrations and their potential public health impacts; 4) tracking trends in modeled ambient air toxics concentrations over time; and, 5) measuring progress toward meeting goals for inhalation risk reduction from ambient air toxics. 

The NATA website: www.epa.gov/ttn/atw/nata1999 

 (This needs to be updated for the public access site)
NATA Contact: Ted Palma, OAQPS, (919) 541- 5470

E.   Smoke Dispersion Models 
BlueSky Model


BlueSky is a modeling framework which brings together the latest state of the science for modeling fuels, fire, smoke, and weather into one centralized processing system.  It makes sophisticated emission, dispersion and weather prediction models and model output easily accessible to the operational fire and air quality management communities.   The modeling framework is designed to predict cumulative impacts of smoke from forest, agricultural, and range fires, including both prescribed fire and wild fire. To view BlueSky output and publications go to http://www.fs.fed.us/bluesky.


The BlueSky system was designed as a tool to aid land managers using fire on the landscape in making go/no-go/go slow decisions with regard to smoke management.   BlueSky provides hourly predictions of PM2.5 concentrations based on information available from multi-agency tracking systems such as FASTRACS and RAZU, and from wildfire 209 reports.  Trajectory predictions available in BlueSky RAINS indicate the direction and height of smoke plumes 12 hours out in time.  


Centralized collection and processing of model data relieves the user of the need to download data and learn complex modeling systems.  It also allows for analysis of multiple burns and wildfires so that air quality managers can see the combined impacts within shared airsheds.  Output is posted to the web daily for easy access by burners, air resource specialists, and the public.  In order to provide quality output, the BlueSky system relies on the collaboration of many agencies at the federal, state, and local level.


The BlueSky modeling framework has 5 components.  Although the specific models used within each component may change over time as the modeling science advances, the basic structure will remain the same.  As of June 2005, fire characteristics are processed through the Emissions Production Model (EPM) to give emission estimates of particulates (PM2.5, PM10, and total PM), carbon compounds (CO, CO2, CH4, non-methane hydrocarbons), and heat generated.  The emission estimates from EPM, along with meteorology from MM5, are input data to the CALPUFF dispersion model and the HYSPLIT trajectory model.  The BlueSky system framework merges meteorology with emission estimates to yield an integrated regional-scale analysis of smoke dispersion and aerosol concentrations.


The BlueSky concentration fields and trajectories are displayed on the website in the Rapid Access INformation System (RAINS); a Geographic Information System (GIS) application developed by the US EPA.  Integrating BlueSky with RAINS, allows the user to zoom in on areas of interest, step through time, and overlay GIS data layers such as sensitive receptors, boundaries, roads, rivers and topography.  Primary inputs to BlueSky include weather, fire characteristics, and fuels.  This section briefly describes the sources for each of these input parameters. 

Weather –   Predictions of wind speed and direction as well as mixing height are required to determine smoke trajectories and PM2.5 concentrations. Weather inputs come from the MM5 mesoscale meteorological model. See Appendix X for more detail on the MM5.

Fire Characteristics – In order to arrive at an accurate prediction of smoke emissions it is necessary to get detailed information about the size, location and timing of a prescribed burn or wildfire.  This information is retrieved from interagency reporting systems such as FASTRACS in the Pacific Northwest, RAZU in Montana and Idaho and will soon be available from PFIRS in California.  Alternative ways of providing input on prescribed burns for BlueSky are also being developed.  Wildfire information is also accessed automatically each day from 209 reports available from the National Interagency Fire Center (NIFC).

Fuels – Fuel model and fuel loading information is essential to emissions modeling.  BlueSky uses fuel characteristics derived from the Fuel Characteristic Classification System (FCCS) to arrive at this information.  For more information about FCCS go to http://www.fs.fed.us/pnw/fera/fccs/index.html.

Emissions and Dispersion Modeling
 Emissions are computed using Consume/EPM v1.03 which calculates the heat release rate and emissions for particulate matter and carbon compounds as a function of time since fire ignition.  These emission values are input data for CALPUFF v5.711 which calculates the dispersion and plume rise.  Trajectories are computed using the HYSPLIT model. HYSPLIT uses the full 3-dimensional wind field for computational purposes but does not include any heat or buoyancy effects from the fire.

Web Products


BlueSky output products can be viewed as animations or as static hourly images using BlueSky RAINS.  BlueSky output can be viewed as either a Java Script animation (recommended for high speed internet connections) or Gif animation (recommended for dial up internet connections).  Users must select a resolution and the type of animation then click on the appropriate square.


The animations show model predicted PM2.5 concentrations and wind flow patterns at the surface.  Animations are useful for getting a big picture look at predicted PM2.5 over time for all the fires and burns in the system for a given run.  While it is possible to stop the loop and look at individual frames, it is not possible to zoom in or add information to the images.  At the bottom of the Animation page is a dropdown menu which allows the user to select animations from any BlueSky run going back to September of 2002.
BlueSky Contact: Sim Larkin, USFS, (206) 732-7849
BlueSky/RAINS

RAINS is the Rapid Access Information System developed by EPA Region 10. RAINS takes advantage of Geographic Information System (GIS) technology to display maps and data via the internet.  BlueSky/RAINS builds on the RAINS concept as an avenue for making BlueSky model output available to users in an interactive ArcIMS format.  BlueSky/Rains brings the output from the modeling framework into an interactive GIS environment so that the user can optimize the display for his or her needs.  Displays can be zoomed in to the individual project level or out to the regional level.  In addition to PM2.5 concentrations, trajectories showing the direction, height, and timing of smoke movement can be shown.  Meteorological output for a number of parameters is also available.  Maps showing roads, rivers, boundaries, and a variety of smoke sensitive receptors can be selected.  To access BlueSkyRAINS go to http://www.blueskyrains.org .

BlueSky/RAINS Contact: Rob Wilson, EPA Region 10, (206) 553-1675 
