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(Key Points ) @ackground )
User-friendly, parameterized life cycle Life cycle assessment (LCA) is a method for assessing all environmental impacts associated with
modeling tool provisioning a good or service. A life cycle encompasses the system which directly produces a good,

» Provides low-effort, rapid quantification as well as all systems and processes on which that system is dependent.

of key sustainability metrics for
advanced biofuel life cycles

Being developed using Excel and Visual | | define a variety of biofuel production scenarios and assess key sustainability metrics, without needing

Basic connected to SimaPro

Will integrate with a similar techno-
economic analysis tool

» To be publicly released as a Year 4
deliverable

The objective of this work is to develop a flexible, parameterized model representing a
superstructure of life cycles for advanced biofuel production. Parameterizing the model allows users to

to acquire additional data or perform separate life cycle assessments. Within the model, parameters

will include feedstock species and phenotype, a range of farming and harvest practices, feedstock pre-
processing, and operating conditions within the biomass conversion process. The model will be used

to identify major impact drivers within bioenergy life cycles and aid CBI researchers and leadership in
Y, \targeting areas where additional R&D efforts will have the most beneficial impacts. Y,

(Model Concept and Structure

SUPPORTING DATA

AND MODELS

(partial list) Environmental Conditions Biomass Production Transportation Biomass « Compare different bioenergy pathways
* Soil type and Harvest and Storage Conversion and biomass production scenarios
DayCENT Model * Local meteorological conditions * Compare bioenergy to fossil pathways
» Previous land use o Fossil fuels * Fossil fuels o Fossil fuels
In  Fertilizers * Electricity * Process chemicals Disaggregated Impacts and Metrics
* Pesticides * Vehicles * Enzymes
* Seed(ling)s e Electricity « Identify major impact drivers
Feedstock o Irrigation water * Water « Identify major sustainability drivers

Water use efficiency ¢ Fertilization L A U

* « Irrigation

« Nitrogen use efficiency « Harvest schedule * Provide feedback to CBI leadership and
* Nitrogen fixation « Feedstock yield LIFE CYCLE ASSESSMENT researchers on targeting high-reward

 Soil carbon

Aspen and TEA

.

* Process modeling and
techno-economic analysis
* Draws on CBI research
to define design spaces
for conversion processes

yields

SCENARIO DEFINITION

* Species
* Phenotype

Farming Practices

Conversion Options
* End product

o Co-product(s)

* Conversion process

* Operating conditions

* Product and co-product

~

INITIAL CALCULATIONS
Material, Energy and Water Inputs

RESULTS
_

Life Cycle Impacts and Metrics

* Agricultural equipment * Process equipment

SimaPro, ecoinvent 2.2 and U.S. LCI R3D efforts ) )
* Assess strategies for improving

bioenergy sustainability

« Identify trade-offs between different
pathways

* Quantify outcomes and benefits of CBI
science

* Fossil fuel consumption
* Water use

* Greenhouse gases

* Carbon efficiency

* Criteria air pollutants
 Life cycle sustainability metrics

J

H

-

/Data Requirements

: » Model development has begun based on preliminary information
CBI Teams Data and Information from researchers across CBI.

Rapid Domestication —

Biomass Poplar
Production Rapid Domestication —

and Switchgrass

anvesting g stainable Feedstocks

Consolidated Bio-Processing Data for the development

Cotreatment and
Pretreatment

Biomass Deconstruction
Conversion Fundamentals

Rapid Domestication —
Microbes

Lignin Valorization

) (Next Steps )

: 'r}P“t on the pathway scenarios - Additional scenario definition parameters and intermediate results
of masvintorest are being added to the model as techno-economic modeling and

« Data and other information to
develop relationships between other CBI efforts progress.

scenario parameters, e.g. how » By the end of Year 1, a preliminary model version with limited
feedstock compositidn is functionality will be complete and available throughout CBI.
affected by phenotype » By the end of Year 4, the model will be fully functional and

available for sustainability analyses to CBI researchers and to the

eneral public.
techno-economic models of \ 9 P j

several biomass conversion

processes e ~N
+ The life cycle model will draw Acknowledgement
on process information and The Center for Bioenergy Innovation is a U.S. Department of Energy

models developed from techno-

: : Bioenergy Research Center supported by the Office of Biological
economic analysis

and Environmental Research in the DOE Office of Science.
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