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What is SPECIATE?

• Database Of Speciated Emissions
• Disaggregated Into PM And 

Gases (TOG/VOC)
• Compounds, Elements And PM 

Size (Species)
• Defined By Source (Profiles)



Why Do We Need A Speciated 
Emissions Database?

Modeling
• Source-receptor
• Atmospheric reactivity

Source Apportionment
Searchable Repository
Tool For Data Processing

• Can integrate with spreadsheets
• Export to other programs (e.g., GIS)



Brief History

• Paper Version Available In 1988
• First Computerized Version In 1993
• Speciate 3.2 Posted To EPA’s CHIEF 

Website In November 2002
• 4.0 Posted to EPA’s CHIEF Website 

January 2007
• Current Update (SPECIATE 4.2) 

Began In Spring 2007



Development of SPECIATE 4.2

• Managed and Funded by 4 EPA 
Organizations

National Risk Management Research 
Laboratory (ORD)
National Exposure Research Laboratory (ORD)
Office of Air Quality Planning and Standards 
(OAR)
Office of Transportation and Air Quality (OAR)

• Priorities Established By EPA SPECIATE 
Workgroup



Development of SPECIATE 4.2
(Cont.)

• Literature Search
• Comprehensive Spreadsheet Used To 

Prioritize Data For Inclusion
Source Category
Emissions, Vintage, Reference
Estimate Of Resources Needed

• Formal Quality Assurance Procedures



Database Changes

• SPECIATE 3.2
Has user friendly front-end
1503 PM profiles
565 gas profiles

• SPECIATE 4.0
Housed in MS Access®

2,865 PM profiles 
1,215 gas profiles
1,902 unique species



Database Changes
(Cont.)

• SPECIATE 4.1
Added Canadian Data
100 new VOC profiles from EC NPRI Database
Still in peer review

• SPECIATE 4.2
Housed in MS Access®

290 new VOC and 461 new PM profiles
New category “other gases” added to 
accommodate speciated Hg, speciated NOx, and 
SVOC
In final editing. Publication expected Fall ’08



Ancillary Activities

• Composite Profiles
• New SCC-to-profile Mapping
• PM-simplified Profiles
• VOC To TOG Conversion Factors
• Protocol For Database Expansion



Composite Profiles

• 48 Source Categories
• A Single Number To Be Used For The 

Source
• Addresses Large Disparate Datasets 

(e.g., Solid Waste Combustion)
• Documentation Is Provided To Explain 

Rationale For The Number



PM-Simplified Profiles

• 95 Simplified Profiles Added To 
Database 

• Provides EC/OC, Sulfate, Nitrate, 
And PM-other

• Used By Air Quality Models (e.g., 
CMAQ)



SCC-to-profile Mapping

• Separate From Database
• Allows Correlation Of Profiles To 

Individual Source Categories
• Covers 80% of 2002 NEI VOCs



Example Fields in PM_Profile 
and Gas_Profile Tables

• Profile Number And Name
• Data Quality Rating
• Emission Controls
• Particle Size Information (PM)
• OC/EC, Speciated Organics
• Test Year, Notes





Example Fields in PM_Specie
and Gas_Specie Tables

• Analytical Method
• Weight Percent
• Uncertainty



Example of a Profile Query

• Following Slide from PM_Profile Query
Profile Number 1120430
Coal-fired Power Plant with ESP
Sampled using SASS; XRF Analysis
0-30 Micron Size
Weight Percents of Species as Shown

• Reference Provided on Reference Table







SPECIATE Data Browser

• Web-based application
• Viewed in and works similar to 

Internet browser
• Simplifies data searches
• No need to purchase or use MS 

Access®



Browse PM by Pollutant



Results for Dibenzofuran



139 Additional Compounds

Results for Profile 4400



Profile Rating Criteria
• V-rating (Profile Vintage)

Score of 1-5 based on date of 
measurements
Reflects measurement technology and 
methodology

• D-rating (Number of Samples)
Score of 1-4 based on number of samples
Can be used for statistical analysis and 
precision



Profile Rating Criteria
(Cont.)

• Total Score = (V-rating)x(D-rating)
17-20 = A
13-16 = B
9-12 = C
5-8 = D
<5 = E

• J (Judgment) Rating Also Provided To Account For 
e.g.

Suspect profile composition
Ratios of species within profile
Sum of speciated mass fractions
Supporting documentation

• J-rating Not Used In Profile Quality Rating Score Due 
To Subjectivity



Speciate 4.0

• Database available at 
http://www.epa.gov/ttn/chief/software/speciate/index.html

• Requires MS Access®

• Website also has PDF Documentation 
and other pertinent information

VOC-to-TOG Conversion Factors
SCC-Profile Cross Reference Table
Protocol for Expansion of the SPECIATE Database



Future Plans

• SPECIATE 4.1Includes Canadian Data
Assisted by Environment Canada
Currently in EPA peer review
Probably available Fall, 2008

• Additional Periodic Updates
4.2 available Fall, 2008
Future updates depend on client interest 
(you)



Future Plans
(Cont.)

• New Profiles Will Be Added In 
Future Revisions

• You Can Help By Supplying Data
Full References Are Needed
Electronic Data Preferred
Send to beck.lee@epa.gov
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