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DISCLAIMER

"This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United 
States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes 
any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific 
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute 
or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency 
thereof."

Attribution

KeyLogic Systems, Inc.’s contributions to this work were funded by the National Energy Technology Laboratory under the 
Mission Execution and Strategic Analysis contract (DE-FE0025912) for support services.

Disclaimer and Attribution
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Background
From independent to collaborative

The way of the past…. The way of the present and future.

FED LCA Commons
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• Goal
• provide regionalized LCI datasets for US electricity production and distribution based on 

collaborative input from EPA, NREL, NETL and other federal agencies 

• Strategy
• Combine EPA data with data for power generation and associated upstream activities 

prepared by the NETL and others. 

• Use only publicly available data sources

• Use data science methods to automate data source processing and LCI creation

• Maintain clear connections to original data sources

• Use Federal LCA Commons standards to format the LCI and platform to distribute the LCI

Development of Electricity LCI Data 
for the Federal LCA Commons
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Electricity LCI Model
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• Data-driven consumption inventories based on FERC Form 714 data 

• Included imports and exports for Canada and Mexico and surplus and 
deficits within eGRID regions

• Three main steps
• determining which eGRID regions generate surplus electricity and which regions 

have a deficit 
• creating NERC region surplus supply pools to contribute to eGRID region 

consumption regions with electricity deficit
• Generating OpenLCA formatted datasets

Electricity Consumption
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• Open Source Framework
• OpenLCA

• Multifunctional Platform
• Comprehensive Environmental Coverage
• Disaggregation by Feedstock, Technology, and 

Performance
• Scenario Analysis

• Multiple Spatiotemporal Scales
• Geographic Resolution

• NERC/eGRID Subregions

• Aggregate U.S.

• Temporal Resolution
• Historical coverage

• Forecasting

Phase 2
Introduction

Source: https://www.openlca.org
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• Multifunctional Platform
• Comprehensive Environmental Coverage
• Disaggregation by Feedstock, Technology, and 

Performance
• Scenario Analysis

Phase 2
Introduction
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• Multiple Spatiotemporal Scales
• Geographic Resolution

• NERC/eGRID Subregions

• Aggregate U.S.

• Temporal Resolution
• Historical coverage

• Forecasting

Phase 2
Introduction
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• Multiple Spatiotemporal Scales
• Geographic Resolution

• NERC/eGRID Subregions

• Aggregate U.S.

• Temporal Resolution
• Historical coverage

• Forecasting

Phase 2
Introduction

Estimated 2014 U.S. Electricity Trade
by eGRID Subregion (TWh)
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Model Framework
Phase 2 

• U.S. Electricity Baseline
• Historical: Time series analysis of 

the environmental footprint of U.S. 
electricity

• Current: A static description of the 
environmental footprint of the U.S. 
electricity mix in the current year.

• Projections: Anticipated 
environmental profile of U.S. 
electricity

Power plant 
Scale

Balancing 
Authority Area

NERC / eGRID
Subregion

Aggregate U.S. 
Scale

Category: Petroleum, Natural Gas, Coal,
Nuclear, Hydro, Wind, Solar, Geothermal,
Biomass
Function: Baseload, Cycling, Load
Following, Peaking

NERC & eGRID Subregion:
Environmental impacts of electricity
generation and consumption for North
American Electricity Reliabiltiy
Corporation (NERC) and eGRID
subregions

U.S. Electricity Baseline: A static
description of the environmental
footprint of U.S. electricity in the current
year.

Interregional Electricity Trade:
Mapping of electricity imports/exports,
accounting for international trade with
Mexico and Canada, as well as
transmissions losses.
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• Spatial Mapping
• Geographic Information Systems (GIS)

• Sustainability Indicators
• Thermodynamic Metrics
• Water Indicators

• Water Scarcity

• Consequential Effects

Future Work
Phase 3
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• Phase I
• Develop an open-access framework capable of quantifying the life cycle environmental impacts and 

resource intensity of U.S. electricity 
• Outcomes: 

• Transfer of existing energy generation profiles into a multifunctional open-access framework 
• Development of a U.S. Electricity trade model
• National environmental profile of U.S. consumptive electricity mix

• Timeline: Spring 2018

• Phase II
• Expand the functionality and modularity of Phase I 

• Outcomes 
• Comprehensive environmental coverage of U.S. electricity consumption
• Environmental profile of electricity at multiple geospatial scales
• Capacity to drill down into modeled supply chains 
• Scenario analysis (e.g.  changes to feedstock, technology, performance characteristics, etc.) 
• Forecast the environmental footprint of electricity generation 

• Timeline: Fall 2019

Multiphase Interagency Collaboration
Project Timeline and Outcomes



14

Contact Information
Timothy J. Skone, P.E.
DOE/NETL • Senior Environmental Engineer • Strategic Energy Analysis  
(412) 386-4495 • timothy.skone@netl.doe.gov

Joe Marriott, PhD
DOE/NETL • Principle Engineer • Strategic Energy Analysis 
joseph.marriott@netl.doe.gov

Greg Cooney
DOE/NETL • Senior Engineer • Strategic Energy Analysis 
gregory.cooney@netl.doe.gov

Wesley Ingwersen, PhD
EPA/NRML • Life Cycle Assessment National Risk Management 
Research Laboratory, Office of Research and Development 
ingwersen.wesley@epa.gov

Alberta Carpenter, PhD
DOE/NREL • Life Cycle Assessment Engineer/Analyst
alberta.carpenter@nrel.gov

netl.doe.gov/LCA

https://www.nrel.gov/analysis/sustainability_analysis.html

https://www.epa.gov/saferchoice/design-environment-life-cycle-assessments
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