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Scope and Goals of ARL’s Air Quality Program

Modeling

Goal: To improve the ozone and particulate forecasting capabilities of
air quality models for the United States

Goal: Development and use of special purpose models to estimate
concentrations and deposition of harmful materials

Measurements of Mercury, Nutrients, & Atmospheric Deposition

Goal: Application of advanced measurement techniques to short-term
intensive field studies to improve understanding

Goal: Improve measurement approaches and understand trends and
impacts on policies through participation in long-term programs

Goal: Support forecast model development and assessment activities
to protect human and environmental health
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The Air Resources Laboratory (ARL) conducts a world-class research and development program involving air quality measurements and monitoring, and forecast and assessment modeling. ARL’s products directly support air quality decision-makers, air quality forecasters, and the research community. The specific focus of this program is on measuring and modeling atmospheric concentrations and air-surface exchange of pollutants and the development and application of air quality and deposition models.

ARL develops models for short-term (1-3 days) predictions of air quality. Specifically, ARL develops and improves NOAA’s operational modeling system for predicting ground-level ozone concentrations. ARL scientists are also developing models for predicting concentrations of fine particulate matter, produced from combustion processes (burning petroleum products, gas, and wood), volcanic emissions, windborne dust, forest fire emissions, and from chemical reactions in the atmosphere. ARL also tests and improves the current generation of land surface models using observed data. These models address deposition of sulfur, nitrogen, dioxins/furans, and mercury compounds to sensitive ecosystems.

ARL operates five long-term intensive ambient air mercury monitoring stations as part of a new multi-agency national monitoring network designed to address total mercury deposition across the country. ARL also conducts short-term intensive mercury studies at select sites across the country and around the world. In addition, ARL develops and applies a state-of-the-art modeling system that tracks the atmospheric fate and transport of mercury compounds emitted from domestic and international sources. The measurement and modeling programs are integrated: the modeling is used to help interpret and plan measurements, while the measurements are used to evaluate the modeling. 

ARL conducts short term field studies that test emerging chemical measurement technologies and improve the understanding of the atmospheric and terrestrial processes and factors (i.e., wind, temperature, surface roughness) controlling air-surface exchange of these compounds. 

In conjunction with the National Atmospheric Deposition Program (NADP), ARL conducts long-term, research-grade monitoring of the most abundant trace chemicals commonly found in precipitation. These substances include sulfur and nitrogen compounds, as well as chemicals found in soil and sea water. ARL’s Atmospheric Integrated Research Monitoring Network (AIRMoN) provides data for the investigation of sources of these compounds and to evaluate the effectiveness of existing regulatory emission controls.  Data from both AIRMoN and field studies are used to improve and evaluate modeling products.

The main goal of ARL’s air quality program is to conduct innovative air quality research and development through measurements (process and monitoring), and modeling (forecast and assessment). Our products and services directly support air quality and other decision-makers, air quality forecasters, and the research community. Air pollution has significant health, economic, and ecological consequences. Poor air quality contributes to tens of thousands of premature deaths annually from cardiovascular and respiratory diseases. ARL’s air quality work improves ecosystem and community health by providing integrated environmental predictions and analyses.  We discover new scientific knowledge about sources and sinks of air pollution, develop products and operational services, like air quality models, from data that we collect, and deploy those technologies to communities across the nation.  



Drivers

Laws
e 1990 Clean Air Act Amendments
e Harmful Algal Bloom and Hypoxia Research Control Act

Federal Plans
e US Ocean Action Plan
e NOAA Next Generation Strategic Plan

Agreements

e Memorandum of Understanding between EPA and NOAA
e NOAA is the US representative to the World Met. Organization
 Formal agreements with EPA, NPS, universities and foreign govt’s
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1990 Clean Air Act Amendments, Title III - Atmospheric Deposition to Great Lakes and Coastal Waters: “… NOAA shall: monitor; investigate the sources and deposition rates of atmospheric deposition of air pollutants; develop and improve monitoring methods and determine the relative contribution of atmospheric pollutants to total pollution loadings; evaluate adverse effects to public health or the environment caused by deposition …” 

1990 Clean Air Act Amendments, Title IX – “NOAA shall improve understanding of  the short-term and  long-term causes,  effects, and  trends of ecosystems damage from air pollutants on ecosystems …” 

Harmful Algal Bloom and Hypoxia Research Control Act – NOAA shall develop research plans and assessments and examine alternatives to reduce, mitigate, and control hypoxia and harmful algal blooms in coastal waters including the Great Lakes.  

U.S. Ocean Action Plan – Reduce airborne pollution of coastal waters through new regulations: Clean Air Interstate Rule and Clean Air Non-road Diesel Rule (nitrogen oxides and nitrogen loads), and Clean Air Mercury Rule (mercury atmospheric deposition).  NOAA should use the “best science and data to inform our decision-making” in order to “advance the next generation of ocean, coastal and Great Lakes policy.”   (Mostly vacated)

NGSP - “On decadal-to-centennial timescales, research is needed to understand feedback between atmospheric greenhouse gases and the rate of global-to-regional climate impacts, such as changes in sea level, heat waves, droughts, and air and water quality.... NOAA will play a lead role with respect to assessing economic and environmental risks to ocean and coastal ecosystems, living marine resources, and air and water resources... Cities increase heat stress, exacerbate poor air quality, increase flood hazards, alter precipitation patterns, and are responsible for greenhouse gas emissions. In collaboration with its partners, NOAA will provide direct, interpretive support to public sector officials and emergency responders, and expand environmental education and weather safety programs... Objective: Healthy people and communities due to improved air and water quality services-Poor air quality causes people to suffer from chronic respiratory illnesses and is responsible for up to 60,000 premature deaths in the U.S. each year, while access to clean, safe water is a growing concern for communities and ecosystems... Over the next five years, evidence of progress toward this objective will include: Fewer adverse health impacts attributable to air pollution”

Memorandum of Understanding between NOAA and EPA signed by the Deputy Secretary of Commerce and the Administrator of EPA (May 2003) reaffirmed the ongoing collaboration between EPA and NOAA in the conduct of research and related to the origins, dispersion, transformations, and deposition (transfer of gases and particulates from the air to the underlying land/water surface) of air pollutants. 

WMO -- As the U.S. representative to the World Meteorological Organization (WMO) NOAA accepts responsibilities for portions of projects that study international issues, such as air pollution.  One such responsibility NOAA has accepted is to support quality assurance and data archives for the Global Atmospheric Watch program (GAW).  

Formal Agreements – NOAA has various MOAs, MOUs, interagency agreements, etc. with EPA, NPS, various universities, and foreign governments.  Many exist for a short period of time, typically for the duration of a field program or for the period covering a visiting scientist.





Brief History of ARL Air Quality Efforts: Observations

1970s -- Led the first extensive 1990s -- In collaboration with Oak
research study of air pollution in an Ridge National Lab, developed
American urban area-St. Louis, MO technigues to measure the flux of
1970s -- Initiated measurements of mercury between the air and land
pollutants in precipitation, in 2000s -- Conducted a comprehensive
collaboration with EPA and other measurement and modeling study of

federal agencies

atmospheric nitrogen pollutants

1980s --Initiated global precipitation around Tampa Bay
chemistry monitoring at remote 2000s --Deployed four sites for

locations

measuring multiple mercury

1990s --Established methodologies compounds in the atmosphere
for estimating nitrogen deposition to Current — Operates five speciated

coastal ecosystems

4/15/2011

mercury sites, conducts numerous
short field intensives
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The origins – with forecasting the spread of radioactive fallout
In the 1950s and 1960s 
  developed Gaussian plume dispersion models
  developed puff dispersion models
  started long-term global monitoring
  developed relationships with PHS & AEC (EPA & DOE)
  developed ion capture chromatography 
  served as meteorological advisers to US nuclear weapons programs

In the 1970s and 1980s	
  constructed the US global monitoring network 
  initiated CONUS deposition monitoring
  developed trajectory models
  developed data transfer systems for the NWS
  developed air quality regulatory models
  led research under NAPAP
  initiated dry deposition research and the dry deposition monitoring network

In the 1990s 
   Developed the Community Model for Air Quality (CMAQ)
   Developed the third generation air quality model – Models 3
   Developed the models used for dry deposition quantification 
   Conducted trials of air quality forecasting for New England, Texas, and the southeast
   Developed and tested forest fire smoke forecasting systems
   Coordinated studies of loadings of nitrogen to coastal estuaries in the U.S.	
   
In the 2000s,
            Operationalized the Sky Arrow airborne flux system
   Developed new NOx/NOy detector systems for Twin Otter deployment
   Completed initial development of a multi-media modeling system (MIMS)
   Developed and demonstrated the relaxed eddy accumulation system for measuring air-surface exchange
   Studied and explained the Arctic “mercury sunrise” phenomenon
   Studied the Florida everglades mercury problem
   Refreshed the World Meteorological Organization’s global precipitation chemistry program
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models to air quality applications

1960s — Pasquill-Gifford Stability
Classes developed to address
vertical movement of pollutants

1970s --Developed air quality
models to predict effects of
proposed air quality regulations

1980s --Initiated development of
the HYbrid Single-Particle
Lagrangian Integrated Trajectory
model

1990s -- Developed air quality
models for regional/urban ozone,
particulate matter, mercury, and
other pollutants

/

/

Brief History of ARL Air Quality Efforts: Models
1950s — Began adapting dispersion

2000s -- Developed wildfire smoke
forecast system

2000s — Refined models of
mercury and dioxin and carried
out policy-relevant source-
receptor assessments for sensitive
ecosystems

2000s -- Operationalized forecast
systems for ozone and wildfire
smoke

Current — Focus on forecasting
fine particulates and experimental
dust forecasts
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Primary models being used and developed by ARL

HYSPLIT

HYbrid Single-Particle Lagrangian Integrated Trajectory model
Trajectory and Fate/Transport
Primarily Lagrangian but new Eulerian capabilities

Used at ARL for emergency response, volcanic ash, dust and smoke, air toxics, ...
Used around the world via ARLs READY system

CMAQ

Community Multi-scale Air Quality model

Fate/Transport

Eulerian

Used at ARL for Air Quality Forecasting (ozone and particulate matter)
Close historical and current collaboration with EPA
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Atmospheric Nitrogen Deposition

In Estuarine Ecosystems
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ATMOSPHERIC NUTRIENT INPUT TO
COASTAL AREAS
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Beginning in approximately 1990, a key NOAA focus on multiple stressors has been driven by recognition that some estuarine ecosystems receive a sizeable amount of their “new” nitrogen from the atmosphere.  Without proper accounting for the atmospheric component, regulatory measures are likely to be deficient in some locations.  

Key documents under this program include an AGU monograph published in 2000 providing a scientific assessment of atmospheric nitrogen deposition inputs to 42 coastal waterbodies around the United States.  

A major scientific thrust under this program culminated in 2007 in a special volume of Atmospheric Environment that summarized a comprehensive assessment of atmospheric nitrogen deposition to Tampa Bay, Florida.  See: http://www.hsc.usf.edu/publichealth/EOH/BRACE/publications.html

Results of the most recent study, the 2006 TexAQSII Radical and Atmospheric Measurement Project (TRAMP) were published in Atmospheric Environment in March 2010. TexAQSII/TRAMP was designed to assess changes to air quality in southeastern Texas since the 2000 TexAQS study.  ARL nitrogen measurements were used to evaluate air quality models under development at ARL.  Measurements of reactive nitrogen species are fundamental for empirical and numerical computations of rates and efficiencies of photochemical ozone. 


ARLs Airborne Studies

From approximately 1985 through 2000, ARL operated
with two aircraft, utilized in

= over-water studies to study air-sea exchange
= terrestrial air-surface exchange studies

= studies of atmospheric nitrogen

= mercury pollution studies

The Sky Arrow is a commercially available flux aircraft
developed as a result of our flux research.

Current aircraft needs are met using a Piper Navajo
aircraft via an agreement with the U. Tennessee Space
Institute. The key air quality applications presently
focus on mercury chemistry in the atmosphere.
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Guiding Philosophies

Targeted Research Topics

Emerging issues with significant impacts

Policy relevant

Operational applications

Potential significant contributions by ARL

Significant human health and ecosystem research linkages

Research Approach

Best available science

Broad collaboration

Maintain long-term data sets

Conduct short-term intensive studies as required
Communicate via peer-reviewed literature

On time and within budget
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Maintain strong, long-term capabilities that provide fundamental support for air quality research within and outside the Federal enterprise
Identify and engage in evolving scientific debate and emerging issues where ARL can make a significant impact
Focus on policy relevant and operational applications
Identify and support linkages with ecosystem research and management programs, e.g., through atmospheric deposition work
Maintain important long-term data sets.  Terminate measurement programs no longer relevant, necessary, or cost effective
Insist on best available science for measurement and modeling programs
Collaborate with relevant US and international institutions and with pre-eminent colleagues
Communicate results through peer-reviewed publications and scientific conferences, and to the general public
Deliver operational products on time and within budget



Forecasting Transport of Dust and Smoke
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NOAA Smoke Forecasting System
The NOAA Smoke Forecasting System integrates the NOAA National Environmental Satellite, Data and Information Service's satellite information on the location of wildfires with NOAA National Weather Service weather inputs from the North American Mesoscale model and smoke dispersion simulations from the NOAA ARL HYSPLIT model to produce a daily 48-hour prediction of smoke transport and concentration. The model also incorporates U.S. Forest Service estimates for wildfire smoke emissions based on vegetation cover. This system is intended as guidance to air quality forecasters and the public for primary fine particulate matter emitted from large wildfires and agricultural burning which can elevate particulate concentrations to unhealthful levels. 
NOAA Dust Forecasting System
ARL scientists developed a dust emissions algorithm based on a 5-year climatology from the Moderate Resolution Imaging Spectroradiometer (MODIS) Deep Blue satellite observations. These emissions in conjunction with the meteorological fields generated by the North American Mesoscale model are used by the HYSPLIT model to estimate the transport, dispersion and deposition of dust over the continental US. 



Air Quality Forecasting Program
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Improvement of Fine Particulate and Ozone Forecasts for the United States �- Improving quality of inputs to the forecasting system (e.g., emissions, surface and lateral boundary conditions) �- Closer linkage of meteorological and air quality models �- Chemical data assimilation and uncertainty analysis �- Evaluation of daily forecast model results with surface and satellite measurements to identify model shortcomings �- Research to improve model physical and chemical processes �- Investigate the use of satellite derived smoke release heights to improve modeling capability �- Improve characterization of active dust sources  in the US to enhance simulation performance �- Study dynamic land-use/vegetation changes and their influence on dust and biogenic emissions.

ARL owes much of the capability of the present system to the fine efforts of the former ARL Atmospheric Sciences Modeling Division, which was moved to EPA beginning in 2008 to focus on air quality assessment issues after a 52 years as a shared division between NOAA and EPA.  The ARL AQ Forecasting team was reconstituted in Silver Spring  and presently works in tandem with NOAA/National Centers for Environmental Prediction (Jeff McQueen’s team).  PM and ozone deliverables contributing to the NWS operational forecasting suite of products are coordinated through the National Weather Service Office of Science and Technology – primarily through Paula Davidson and Ivanka Stanjner.  While we still enjoy collaboration with our EPA colleagues, the key focus of the ARL forecasting program is now on air quality forecasting.  The EPA Atmospheric Modeling and Analysis Division focuses on air quality assessment issues.  

ARL has been involved in the Interagency Monitoring of Protected Visual Environments (IMPROVE) Program in a technical advisory and management coordination role from its beginnings in the mid-1980s.  The IMPROVE network of about 150 remote area monitoring sites samples, weighs and analyzes the composition or aerosol on a one in three day schedule providing a valuable data set for assessing current conditions, long-term trends and evaluation of fine particulate, dust and smoke forecast model performance.  More information is available on the IMPROVE web site http://vista.cira.colostate.edu/improve/, the ARL Review IMPROVE poster, or by contacting Marc Pitchford (marc.pitchford@noaa.gov).


and Modeling

MEASUREMENTS
speciated atmospheric mercury

other air pollutants, e.g., SO,, O;, CO

wet deposition J§ air-surface exchange

Modeling used to aid in
data interpretation and
measurement planning

Measurements used for
model evaluation and
improvement
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Context: 
Mercury exposure via fish consumption is an important public health concern.  
Atmospheric emissions and subsequent deposition is a significant pathway through which mercury contamination enters sensitive aquatic ecosystems

Goals: 
(a) Provide sound scientific information on the emission, dispersion, transformation, and air-surface exchange of atmospheric mercury compounds
(b) Provide robust and policy-relevant source-attribution information for atmospheric mercury deposition  to sensitive ecosystems

We have two basic approaches in our mercury research program at ARL – measurements and modeling. They are independent and also integrated. 

One key objective is to produce policy-relevant results, and to work towards reducing the uncertainties in these results.

Another key objective is determining and understanding spatial and temporal trends

Pictures show Winston Luke and the Tekran speciated mercury samplers (reactive gaseous mercury and fine particulate mercury) and the tower at Beltsville, MD, a comprehensive monitoring site representing a long-term collaboration between EPA and NOAA



Policy

Sources which are among the top-25 model-estimated Relevance
contributors to one or more of the Great Lakes, among

all mercury emissions sources in the U.S. and Canada
i s wOF IRV

S

other fuel combustion
manufacturing/other
metallurgical facilities
waste incinerators

coal fired electric utilities
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S

0 1000 Kilometers
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 As an example of the policy-relevance and source-attribution aspects of ARL’s mercury program, the most significant sources contributing to the Great Lakes are shown in the slide above.  Note that most tend to be in the Great Lakes region. 

 This analysis used a specialized version of the HYSPLIT model to simulate atmospheric fate/transport of mercury (HYSPLIT-Hg).  

 You can see that a number of coal-fired power plants (red symbols) near Lake Michigan are among the top modeled contributors. Also a  few incinerators (blue symbols), manufacturing facilities (yellow) and one metallurgical facility (a gold mine in Nevada). 

 By the time one gets to the 25th –ranked source, more than 30% of the modeled deposition has been accounted for.  

 A full analysis conducted for 1999 is documented in 2007 NOAA Report to Congress on Mercury Contamination in the Great Lakes (http://www.arl.noaa.gov/data/web/reports/cohen/NOAA_GL_Hg.pdf) 

 Analysis was for anthropogenic sources in the U.S./Canada, but being extended now to include global sources. While the percentages of the total deposition accounted for by nearby sources will be reduced, when the effects of global sources are added in, it is unlikely that distant individual facilities will make this top list. However, we are working this out, and our new GLRI project is ranking all the documented mercury air emissions sources throughout the world. 

 At the time that the results of this analysis were becoming available, there was a scientific policy debate underway regarding the best approach to regulating mercury air emissions from coal-fired power plants. The Clean Air Mercury Rule (CAMR) had been proposed by the USEPA, and involved a provision allowing mercury emissions trading. A key question was whether there were “hot spots” related to the local effects of sources. The idea was that if there are strong local effects, then emissions trading may raise troubling ethical questions, i.e., one ecosystem or group of people being negatively affected based on a simple economic calculation that suggested that it’d be cheaper to “buy” the right to pollute rather then reduce emissions levels that would be safer for the region around the facility. 

 Thus, when this ARL analysis came out – released to the press by then Congressman Mark Kirk of Illinois, who had requested NOAA’s Report to Congress on Mercury Contamination in the Great Lakes – it was seen as being relevant to this hot spots question. That is, this analysis suggested that mercury emissions sources do have significant local impacts. 

In Feb 2008, the U.S. Court of Appeals for the D.C. Circuit threw out the CAMR regulations, stating that the EPA’s arguments to defend the CAMR mercury regulation “deploys the logic of the Queen of Hearts, substituting EPA’s desires for the plain text” of the Clean Air Act.
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(Chicago @ribune

— ONLINE EDITIODN—

http/fwww chicagotnbune comiservices/sitelpremiumiinterceptlogin register

Nearby coal plants said to harm lake

By Michael Hawthome
Tribune staff reporter

september 19, 2005

Contradicting a leey part of the Bush admimistration's environmental policy, a new

tederal study estim ates most of the mercury falling into Lake Michigan comes from
smokestacks close to the shoreline.

sixteen of the top 25 sources of mercury dropped into the lake are coal fired power
plants, according to the study by the Mational Oceanic and Atm ospheric

A dministration (MOA LY. Some of the toxic metal comes from as far away as Mevada
atid Texas, the study found, but most blows toward the lake from coal plants and
factories in Dlineds, Wisconsin, Michigan and Indiana.
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The Clean Air Mercury Rule was vacated.

EPA now has a new proposal to mandate control of mercury emissions from industrial sources (coal-fired power plants).  The need continues to monitor and model trends to assess the effectiveness of this national policy. 
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Atmospheric Nitrogen Research

® Short-term Research Intensives

» Fast-response trace gas
measurements

e Extensive involvement with process
studies to better understand the
cycling of nitrogen compounds

e R&D with private industry partners

Air Resources Laboratory
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ARL's specialty is conducting short-term research intensives that combine our expert capabilities in measurement and modeling.  We recognize that more advanced applications and techniques must be developed to reduce the vulnerability of communities and ecological systems to an overabundance of nitrogen. ARL leverages its partnerships with other government agencies, academia, and private industry to determine locations for intensive studies. For example, the State of Texas initiated recent field studies to understand the effectiveness of various pollution-control strategies in the Houston area.  ARL scientists contributed to these studies by deploying a custom-built detector to measure nitrogen oxides in air masses polluted by transportation and industrial emissions from the Houston Ship Channel. Close cooperation between ARL and academic partners in this study provided datasets for air quality model development and evaluation.  ARL also participated in NOAA’s most recent biennial research study, CalNex 2010.  We partnered with scientists from academia and private industry to measure ammonia air-surface exchange with a new fast-response sensor.  The results were used to better understand the processes associated with air quality and deposition processes that affect climate, as well as ecosystem resiliency and productivity. 
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ARL has been involved in precipitation chemistry measurements, officially from the early 1970s through measurement conducted in collaboration with the EPA under the auspices of the World Meteorological Program.  Some of this work was the outgrowth of work from Christian Junge in the mid-1950s that focused on measurement of major ions in precipitation (oxidized and reduced nitrogen, sulfate, soil cations, sea salt, and pH) at small, rural US airports.  Indeed, we continue to monitor today at a few of these sites as part of the National Atmospheric Deposition Program.

The slide above notes some of the ARL activities in this field.  
The picture on the lower right shows a typical installation consisting of a rain gauge and a precipitation chemistry collector.  While there are all manner of additional measurements of chemical and meteorological parameters that are occasionally made at these sites, the core measurements consist of a best guess precipitation amount and the laboratory chemical analysis of a sample carefully collected using hardware that does not contaminate the samples.

The plot on the lower left shows a wet plus dry deposition annual estimate for the Scotia site near State College, Pennsylvania.  The plot on the right shows the mean and standard deviations of samples collected using weekly and daily protocols at Scotia between 1993 and 2009.  ARL focuses on daily sampling at a few sites to provide samples that are useful for fate and transport studies, as well as to check on the sample degradation that occurs using longer period sampling protocols.  (Given the cost of daily sampling, we do not advocate a wholesale shift to shorter period sampling across the national networks.)


Air Quality Theme

Topic Speaker
Smoke and Dust Forecasts Ariel Stein
Ozone and Particulate Matter Forecasting Rick Saylor
Mercury Program Mark Cohen
Atmospheric Nitrogen Research LaToya Myles
Atmospheric Deposition Rick Artz

4/15/2011 Air Resources Laboratory
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ARL will now present five talks addressing the issues identified on the slide.

In general, ARL relies on measurement and monitoring data used in tandem with research models to assess effects of pollutants on environmental quality, climate change, human and ecosystem health, and agricultural impacts.  

Our focus tends to be influenced by concerns regarding food and energy security, as well as economic growth.  

ARL science addresses issues of atmospheric chemistry and air-surface exchange.  Our partners are responsible for using this information to assess effects in a multimedia framework. 




- Room 3404

=

Air Quality Poster Session

Chemical data assimilation (Chai)

Improving modeled ozone predictions using satellite data (Choi)
Understanding differences in modeled ozone chemistry (Saylor)
Comparison of modeled and measured particulate data (Saylor)
Using smog chamber data to improve aerosol understanding (Stein)
Emissions processing (Tong)

Room 5836

Polar mercury (Brooks)

Mercury research Intensives (Luke)

Dioxin atmospheric fate and transport (Cohen)

2008 Roadway Sound Barrier Tracer Study (Finn)
IMPROVE (Pitchford)
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Full Titles:

Air Quality Forecasting Posters
Chemical Data Assimilation: Integrating Atmospheric Chemistry Observations  -- Tianfeng Chai
Improving the NAQFC O3 predictions over remote sensing-derived chemical regimes – Yunsoo Choi
Identifying the Causes of Differences In Ozone Production from the CB05 and CBMIV Mechanisms – Rick Saylor
Comparison of NAQFC PM2.5 Speciation with IMPROVE and SEARCH Data: Initial Findings – Rick Saylor
Using Smog Chamber Data to Improve the Understanding of SOA Formation – Ariel Stein
Emission Modeling for the NAQFC NMM-CMAQ System

Other Air Quality Posters
Polar Mercury – Steve Brooks
Mercury Research Intensives at the NOAA Grand Bay Monitoring Site – Winston Luke
Modeling the Atmospheric Fate and Transport of Dioxin Emitted During in-situ Burning of Oil from the Deepwater Horizon Spill – Mark Cohen
2008 Roadway Sound Barrier Tracer Study – Dennis Finn
Interagency Monitoring of Protected Visual Environments – Marc Pitchford
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