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Project Objectives

Primary objective is to develop a comprehensive, 
web-based application for:

•Integrating the ambient air quality data being 
collected under multiple on-going DOE-sponsored 
monitoring programs in the Upper Ohio River Valley 
(UORV) region

•Creating a publicly-available tool for accessing, 
displaying, analyzing and interpreting these air 
quality data



Data Collection Sites



Upper Ohio River Valley Project
(UORVP)

Lawrenceville (Urban) Holbrook (Rural)



Steubenville Comprehensive Air 
Monitoring Project (SCAMP)

• Personal Exposure Study 
– Outdoor vs. indoor vs. personal PM2.5 in 

Steubenville
– Primary Performer: Harvard School of 

Public Health
– Funding: Ohio Coal Development Office 

(OCDO), EPRI, NMA, API, AISI, 
CONSOL

• Outdoor (Ambient) Study 
– Primary performer: CONSOL, Inc.
– Funding: DOE, EPA

- Apartments 
- Houses 
- Central site



Harvard Multi-pollutant Sampler
(SCAMP)

Outdoor Indoor
Personal

PM2.5
MassDOE Data O3, NO2, SO2

EC, OC, SO4



CMU/EPA Pittsburgh “Supersite”
Results of Ambient Monitoring Studies



EXPANDED Sites - Ohio River Valley



MARAMA Sites



NESCAUM Sites



NCDC Weather Monitoring Sites



Task Breakdown – Phase One

Develop Internal QA/QC System1.5

Develop Web-Based Retrieval System1.4

Population of Database 1.3

Develop Data Management System Architecture1.2

Data Inventory/Benchmarking for Database 
Applications

1.1
DescriptionTask #



Task Breakdown – Phase Two

Performance Test2.5

Provide Graphical Representation of Data2.4

Develop Online Help Feature2.3

Develop Public Website2.2

Develop Stakeholder Website2.1

DescriptionTask #



Application Platform

• Development - Microsoft Visual Studio .NET
• Database - Microsoft SQL Server 2000 Enterprise 

Edition
• Web/Application Server - Microsoft Internet 

Information Services



Database Features
• Server Hardware and Software With Terabyte-

Scale Data Capacity
• Servers Located in Pittsburgh, PA; Athens, OH 

and Kingsville, TX For Redundancy and 
Availability.



Web-Based Retrieval System
• XML Web Services
• Tabular Datasets

HTTP

Web Forms and
Tables
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Offline Datasets
• Datasets Can Be Downloaded For Further 

Use Locally
• Datasets Are Cached At The Server To 

Reduce Database Resource Demands
• Offline Datasets Are Available In 

NARSTO, CSV And XML Formats



Measured Parameters
• Gases: CO, SO2, Nitrogen Oxides, Ammonia, Ozone, VOC’s

and Hydrogen Peroxide.
• PM Sampling: PM10, PM2.5 , PM2.5-10 and TSP
• PM Chemistry : Mass, Ions, Metals, Elements, 

Nitrate,Sulfate, Organic Carbon/Elemental Carbon (OC/EC), 
Semi-volatile organics and Organic speciation

• Meteorological Parameters: Relative Humidity, Wind 
Speed, Wind Direction, Temperature, Precipitation and 
Pressure



DATA ANALYSIS

Wind Characteristics

Comparison by Sites

Plume Dispersion

Cluster Analysis

Pollution Rose

Meteorological 
Influence

Time Series Plot

Trajectory Analysis

(Trajectory Animation)

Stakeholder Website



Site Specific Data Retrieval

Site description

Site image and map



GIS Query Process
• Choose search 

parameters

• View GIS Map 

• View Tabular 
Results

• Download 
Results
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GIS Query Tools

Manually 
Select 

Additional 
Monitors

Unselect 
Monitors

Manually select additional monitors, or unselect from previous query



Plume Dispersion

Regional and local 
impacts of point 
sources (power plants) 
using online dispersion 
modeling tools



Time Series Plot

Time series of the PM 
data for the selected 
sites



Wind Characteristics

Diurnal 
comparison of 
wind shifts by 
sites



Comparison by Site

• Diurnal distribution 
and spatial 
comparison of PM

• Influence of wind 
speed and direction on 
PM level



Meteorological Influence

PM vs. wind 
direction and 
speed by time



Pollution Rose

• Regional characteristics of 
meteorological influences 
(wind) on PM level

• Directional distribution of PM 
concentration with wind speed



PM2.5 Mass Balance – Effect of Water
(July 2001)

After Correction
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Particle Nucleation on “Clean Day”

Florence, PA

~ 50 miles

Pittsburgh 
Supersite

Images courtesy of Pittsburgh Air Quality Study – Carnegie Mellon University



PM2.5 TEOM Data, July 2000
Urban-Rural Site Comparison



Monthly Average TEOM PM2.5 (UORVP)
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Typical PM2.5 Composition in 
Western Pennsylvania (Summer 1999)



Example of Exposure Study Data
(SCAMP)

Outdoor PM2.5 (ug/m3)
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GIS Ozone Animation



Online Resources

NETL – Environmental & Water Resources: Air 
Quality Research

http://www.netl.doe.gov/coalpower/environment/air_q/index.html

CARB – California Air Resources Board
http://www.arb.ca.gov/airways

Pittsburgh Air Quality Study (PAQS)
http://homer.cheme.cmu.edu/abstract.htm



Online Resources – Continued

MARAMA – Mid-Atlantic Regional Air 
Management Association

http://www.marama.org

NESCAUM – Northeast States for Coordinated 
Air Use Management

http://www.nescaum.org

VIEWS – Visibility Information Exchange Web 
System

http://vista.cira.colostate.edu/views/Default.htm
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