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Report on Supply Chain Integration

White Paper Overview

The white paper will focus on improving full integration and achieving higher
efficiency in the production, conversion, and delivery of biofuels.

The specific objectives of this report are to:

Provide a science and technology review of the role of biomass feedstocks’ physical
and chemical properties and material flow through the supply chain for improved
efficiency,

Understand primary parameters that effect the whole supply chain,

Identify the barriers and understand the implications of fully integrating feedstock
development, production, and handling with conversion and delivery of final
products,

Evaluate and make recommendations for improving supply chain components and
overall system efficiency and cost competitiveness, and

Facilitate coordination among the federal agencies to improve the supply and end
use chain to take advantage of technology breakthroughs.



White Paper Team

Work on the White Paper is coordinated Agencies involved:
through representatives of specific
Interagency Working Groups™ listed as

follows:

» Feedstocks Production — Genetic
Improvement

* Feedstocks Production and Management
« Feedstocks Logistics
« Conversion Z S?;ﬂ/
« Transport and Distribution Infrastructure Wty
* Analysis

*
The Algae IWG is the only Board group not participating
in this effort.



Integrated Approach

Components in Biomass Supply Chain

Material flows (solid, liquids, and gases); Quantities and Characteristics

Functions, Deliver
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Supply Chain Integration Concept
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» Cost reductions are dependent on increasing flow rates and product yield

» This is achieved by “optimizing” and controlling inputs and outputs along
the entire supply chain

* The supply chain components have parameters that can be controlled or
managed through design, manipulation, or selection.

« These parameters are affected by upstream actions and have an effect on
downstream actions



Variability has Cost Implications

Goal: Reduce variability/uncertainty around feedstock quality specs

Upstream and downstream effects

Histogram of MESPs for 735 Stover Compositions
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Biomass, Feedstocks, and

Feedstocks

Commodities

Improvements in characteristics, properties, and attributes

Biomass

Feedstocks

Biomass

Heterogeneous quality,
density, format

Not stable

Distributed and spatial
variability

Temporal variability

Plant material (genetics)

Manage properties
Production systems
Logistics
Preprocessing

Commodity

Value added -
cost competitive
final product cost

Commodity

* On-spec quality

* Uniform density

» Consistent format

« Stable

* Reliable supply

* Infrastructure compatible
* Fungible



Example Parameters

Example
Parameters

Functions,
Processes,
and
Activities

Example
Parameters

Processing
=Yields
-Efficiency

=Cell structure
*Contaminates
=Particle size
=Flow & handling
=Dust
=Composition

Spatial

=Siting and
location

=Products

=Volumes and
capacities

=Market
locations

=Transport
systems

Materials flows (solid, liquids, and gases); Quantities and Characteristics

Feedback
Loops

Specified
feedstock

Products
=Stability
Format
=Volumes
=By-products

Delivery,
Distributio
n and use

Products
=Energy
contents
=Stability
=Hydrophobicity
=Compatibility



Examples of Parameter Effects

Parameters are the variables, attributes, and characteristics
associated with materials, actions, processes, and designs.

» Location defines the feedstock and could define the product

« Feedstock type(s) defines the supply area and
resourcing/transportation systems and could define the conversion

Location orocess
« Supply system defines the capacity, storage and material flow rates
« Product defines scales, markets, and delivery systems
* Feedstock type and management define inherent plant moisture
« Conversion system defines the moisture specification

Feedstock -, .
) Plant stock, management, and logistics control moisture
Moisture . . .
Moisture is affected by location
Content

* Moisture affects transportation and storage systems

* Yield, conversion efficiency, system losses, and other quality
factors are impacted by moisture content



Frequency

Feedstock Quality Specifications
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Total System Cost Impacts-
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Initial Conversion Routes Considered

: o

- Sugar/Carbohydrate Catalytic Fuel
B Intermediate Upgrading
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Example Conversion Pathways

Chosen for White Paper

Agricultural Pretreatment/ Sugars/ Biological Biofuels
residues Hydrolysis Carbohydrates Conversion and co
products

Example
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White Paper Status and

Timeline

Current Status

e White Paper team has been meeting since February.

e Consensus was reached on goals, approach, and product, and concept was
presented at June Board meeting.

e Early draft has been prepared and is under internal review.

Timeline

e First draft was completed for reviewers on July 31
e Formatted draft by August 23

e “Agency” review by September 6

e External TAC Member reviewers identified by September 18,
e [fanyone is interested please let Ashley know.

e Draft Paper completed to be presented to the Board at December meeting



Questions and Discussions?



