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Background/motivation

 EPA interest
 Translating spreadsheet “models” into models that are more sustainable
 Improving the metadata on data used within the model
 Have a comprehensive method of versioning that extends beyond the data to 

algorithms and modeling approaches
 Creating a common platform for working across offices within the EPA

 Key goals
 Transparency
 Versioning to support regulatory work and repeatability
 Flexible 
 Leverage existing tools
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Emissions Modeling Framework (EMF)

 EMF 
 Currently used by OAQPS for modeling
 Used for:

o SMOKE modeling
o Inventory projections via CoST
o Emissions analysis

 Robust method of versioning datasets

 Extended dataset type/dataset 
relationship
 Including algorithms
 Relationship b/w inputs and outputs

 Applicable to wide set of 
emissions modeling
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Biofuel refinery example

 Module for biofuel production
 Calculates CAP, HAP, and GHG emissions from biofuel production
 Example Corn Ethanol, biodiesel, etc.
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Biofuel refinery module type
 Representing the biofuel refinery as a module type in the EMF
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Biofuel refinery module type
 Dataset placeholders



7

Biofuel refinery module type
 Parameter placeholders
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Biofuel refinery module type
 Algorithm in SQL including dataset and parameter placeholders
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Biofuel refinery module type
 Versions
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Module

 Module is when you associate specific data (datasets and 
parameters) with module type
 User selects module type and version
 Assigns input datasets
 Assigns input parameters
 Runs the module’s algorithm

o Produces output datasets and parameters
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Biofuel refinery module

 Associating datasets
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Biofuel refinery module

 Run the module
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Composite modules overview

 Composite modules connect 
a series of “simple” modules 
together

 Provide input 
datasets/parameters to the 
composite module

 Connect the 
datasets/parameters to 
each submodule via 
intermediary 
datasets/parameters

 Run each submodule
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Crude transport rail composite module 
example
 Create a composite module type

 Identifies submodules
 Create connections b/w submodules

 Module for a composite module is same as a “simple” module
 Associate data with the module and run it

 Only differences 
 Each submodule runs to create results
 Intermediary parameters and inputs are tracked
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Crude transport rail composite module

 Submodules
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Crude transport rail composite module
 Connections
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Crude transport rail composite module

 Internal datasets/parameters
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Crude transport rail composite module

 History - submodules
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Future work

 Beta testing 
 Early release to EPA user group late summer 2017
 Testing & bug fixes fall 2017 

 Potential updates
 Graphical representations of modules and composite modules
 Support for other programming languages (e.g. python)

 Where to find EMF updates 
 https://github.com/USEPA-OAQPS/emf/releases

https://github.com/USEPA-OAQPS/emf/releases
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