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Biofuels Action Plan

Module 1: BACKGROUND: National Biofuels Action Plan

Learning Objectives
By the end of this section, you will be able to:

e Evaluate the volumetric requirements and GHG reduction thresholds mandated by the
Renewable Fuel Standard (RFS2).

¢ Identify the five critical components of the biofuels supply chain and their interdependencies.

e Select appropriate biofuel types, such as "drop-in" fuels, based on infrastructure compatibility
and engine requirements.

Executive Summary: The transition to a robust domestic biofuels industry is driven by the RFS2 mandate
of 36 billion gallons per year by 2022. Achieving this requires scaling advanced and cellulosic biofuels
while overcoming the "valley-of-death" in commercial investment and ensuring supply chain
compatibility from feedstock to end-use.

Growth of the Biofuels Industry

Transportation accounts for approximately 28% of primary energy consumption in the United States. To
address this, the Renewable Fuel Standard (RFS2), under the Energy Independence and Security Act
(EISA) of 2007, established aggressive growth targets.

Key RFS2 Mandates for 2022

Total Renewable Fuel: 36 billion gallons per year (BGY).

e Advanced Biofuels: 21 BGY (must achieve a 50% lifecycle GHG reduction).
e Cellulosic Biofuels: 16 BGY (must achieve a 60% lifecycle GHG reduction).
e Biomass-based Diesel: 1 BGY.

e Conventional Biofuels (Corn Ethanol): Capped at 15 BGY.
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Figure 1. The volumetric targets for biofuels established in EPAct and EISA.

Current Market Status: The industry has met conventional biofuel targets, with ethanol production
capacity reaching nearly 14 BGY in 2011. Market expansion is further supported by the EPA's approval of
E15 (gasoline containing up to 15% ethanol) for certain applications.

1. Safety Constraint: While conventional biofuel targets are being met, the EPA has historically
reduced annual required volumes for cellulosic biofuels due to production capacity shortfalls. Engineers
must monitor annual EPA regulatory adjustments (e.g., 40 CFR Part 80) for current compliance volumes.

Advanced and "Drop-In" Fuels
The industry is shifting toward drop-in fuels, which are substitutes for conventional petroleum that are
completely interchangeable.

Characteristics of Drop-in Fuels
e Compatibility: No adaptation required for engines, fuel systems, or distribution networks.
e Versatility: Can be used in pure form or blended in any amount with conventional fuels.

¢ Intermediates: Traditional and cellulosic ethanol can serve as intermediates for these advanced
blends.

. Design Tip: When designing for long-term infrastructure, prioritize systems that are feedstock

neutral or fuel neutral. This provides greater economic flexibility as the market evolves toward a
broader range of renewable fuels.
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Market Dynamics and Economics

The "valley-of-death" represents the gap between fundamental research/proof-of-concept and
commercial-scale development. Federal support is often required to share the risk for "first-of-a-kind"
facilities.

Economic Influences

e Petroleum Volatility: High crude oil prices (e.g., West Texas Intermediate) drive interest in
stable, cost-competitive biofuels.

e Co-products: A barrel of crude oil yields more than just gasoline. Biorefineries can improve
economic feasibility by producing high-value biobased products such as specialty chemicals,
plastics, and aviation fuels.
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Figure 2. Products from a barrel of crude oil. Approximately 42% of a barrel of crude oil goes to gasoline
production with the remainder going to other products, including diesel, jet fuel, heating oil, and other
industrial products.

The Biofuels Supply Chain
Developing the biofuels industry requires a systems-engineering approach across five interdependent
components.

The Five Components

1. Feedstock Production: Sustainable cultivation of biomass.

2. Feedstock Logistics: Harvesting, storage, and pre-processing.
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3. Conversion: Transforming biomass into liquid fuels.
4. Biofuels Infrastructure: Distribution and storage systems.

5. Biofuels End Use: Compatibility with vehicle technologies.
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Figure 3. The biofuels supply chain has five major components: (1) feedstock production, (2) feedstock
logistics, (3) conversion, (4) distribution, and (5) end use.
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Sustainability and Social Factors

Large-scale production must remain resilient against pests, diseases, and environmental stressors to

protect soil, air, and water resources. Socioeconomic factors, such as technology adoption rates and

regional employment shifts, also dictate the success of new supply chains.

Checkpoint Quiz

Which category of renewable fuel has the highest mandated volume for the year 2022 under
RFS2?

a)
b)
c)
d)

Biomass-based diesel

Conventional corn starch ethanol
Cellulosic biofuels

Advanced biofuels (excluding cellulosic)

Answer: (c). Cellulosic biofuels are mandated at 16 BGY, the largest single portion of the 21 BGY

advanced biofuel requirement.

2.

What is the defining characteristic of a "drop-in" biofuel?

a)
b)
c)
d)

It requires specialized engines for combustion.

It is completely interchangeable and compatible with existing conventional fuel infrastructure.
It must be blended at a minimum of 85% with petroleum.

It is derived exclusively from food-based corn starch.

Answer: (b). Drop-in fuels are designed to be used "as is" without requiring modifications to engines or

distribution networks.

3.

In the biofuels supply chain, which component involves the harvesting, storage, and

transportation of biomass to a refinery?

a)
b)
c)
d)

Feedstock Production
Feedstock Logistics
Conversion
Distribution

Answer: (b). Feedstock logistics covers the system for moving and handling raw biomass before it

reaches the conversion stage.
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