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ACORE WHITE PAPER: CO-LOCATION REQUIREMENTS UNDER 

THE RFS IMPEDE ADVANCED BIOFUELS DEVELOPMENT 
 

I) INTRODUCTION 

The Renewable Fuel Standard (RFS) was passed with bipartisan support in the Energy Security and 

Independence Act of 2007 (EISA), to grow the biofuel industry in order to reduce our nation’s 

dependence on a single transportation fuel source, petroleum. The RFS calls for increasing amounts of 

advanced, non-corn starch biofuels to be blended into the U.S. transportation fuels market, with a 

target of 21 billion gallons by 2022.  

Unfortunately, a key element of the regulation, as currently interpreted, inhibits the very development 

of these advanced biofuels. Specifically, the definition of a facility requires the production of advanced 

biofuel, from the delivery of feedstock material to production and final storage of the end product, to be 

completed at one location controlled by the same person (see 40 CFR 80.1401) in order for the fuel to 

qualify toward meeting the RFS goals. 

According to the U.S. Environmental Protection Agency (EPA)'s current interpretation of this language, if 

biomass feedstock, such as grains, woody biomass, grasses, wastes or algae, is shipped to a 

manufacturing facility without treatment, the resulting biofuel is able to generate Renewable 

Identification Numbers (RINs) required for compliance under the RFS. However if such feedstock 

materials are pre-processed away from end product refineries, the resulting biofuel cannot generate 

RINs, despite this renewable, low-carbon biofuel meeting all the other requirements and goals of the 

RFS.  

However, co-processing biomass feedstock, which is partially processed at one or more locations to 

provide an intermediate stream, with a fossil fuels stream into biofuels in another location, is often far 

more efficient and, in many cases, the only viable economic model for advanced biofuel companies. Yet, 

the interpretation of feedstock material within the definition of facility under the statute meant to 

incentivize the growth of advanced biofuels instead disadvantages this type of production. 

This paper describes the regulatory language in more detail and presents case studies from advanced 

biofuel companies that are currently ineligible to generate RINs due to their use of intermediates or 

precursors, despite their fuel meeting all the other requirements of the RFS. The paper shows how the 

current interpretation of feedstock material within the definition of facility contradicts the federal 

government’s support for innovative biofuel intermediates and precursors, and provides examples of 

this support from the U.S. Department of Energy (DOE) and other agencies.  

The paper concludes with recommendations for how EPA can clarify the understanding of feedstock 

material within the definition of facility, while addressing compliance concerns in order to remove this 

impediment to the growth of advanced biofuels.i    
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II) THE INTERPRETATION OF “FEEDSTOCK MATERIAL” IN THE DEFINITION OF “FACILITY” IN 

RENEWABLE FUEL STANDARD REGULATIONS HINDERS EFFICIENT USE OF BIOENERGY 

RESOURCES   

The RFS was enacted to transition our country to renewable, sustainable, home-grown transportation 

fuels, which could substantially wean the country from dependence on petroleum fuels by 2022. 

While the EISA legislation was an important step, certain deficiencies have emerged in the regulatory 

implementation of the RFS, including the definition of facility, that are hindering the effectiveness of this 

statute. The EPA defined facility in its Notice of Proposed Rulemaking (NOPR) for the 2014 Renewable 

Volume Obligations (RVO) to mean, “all of the activities and equipment associated with the production 

of renewable fuel starting from the point of delivery of feedstock material to the point of final storage of 

the end product, which are located on one property, and are under the control of the same person (or 

persons) under common control” (40 CFR 80.1401). Renewable fuels partially produced in facilities that 

do not meet this definition are not counted toward achieving the goals of the RFS; although, processing 

fuels in steps at sequential locations makes practical sense for the very type of biofuels the RFS was 

intended to promote.  

These biofuels include advanced biofuels and cellulosic ethanol made by converting feedstock other 

than corn starch (grasses, agricultural and food processing residues and wastes, forest residues and 

wastes, municipal wastes, algal biomass, oils from algae or seeds, etc.) to fuels. As harvesting, 

transporting and storing methods are tested, advanced biofuel companies have concluded that breaking 

down or otherwise partially processing the feedstock closer to the collection, harvest or production site 

and transporting the liquid precursors or intermediates to larger scale refineries is the most efficient and 

economically viable method of production. 

For example, extracting algae oil, crushing oil seeds or converting other feedstock to pyrolysis oil away 

from refineries is generally the sole feasible approach. Yet, the interpretation of feedstock material in 

the definition of facility fails to recognize this economically efficient and environmentally sustainable 

method of co-processing. It requires the production of the intermediates and refining to be done at a 

single location, preventing the use of existing refinery capacity. This requirement discourages the use of 

smaller scale, sometimes even portable, conversion facilities that are consistent with familiar 

agricultural or forest processes, and more appealing to rural communities than the construction of new, 

large-scale production and refining facilities. Thus, this regulation puts at a disadvantage the very 

advanced, non-corn starch biofuels the legislation embraces. 

It does so by asking obligated parties, entities responsible for implementing the RFS, to prove they have 

met their obligation to introduce a certain amount of renewable fuel into the marketplace by giving EPA 

an appropriate number of Renewable Identification Numbers (RINs). However, only fuels produced by 

registered facilities that meet the definition of facility can generate RINs. Advanced biofuels and 

cellulosic ethanol made from feedstock broken down into sugars or oils away from the production 

facility are not considered to be feedstock material and are thus found ineligible to generate RINs and 

not counted towards achieving the goals of the RFS. The producers of these fuels are at a disadvantage 

in selling their product to obligated parties who must acquire RINs. This interpretation of feedstock 
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material serves as a disincentive for the very production of non-corn starch, advanced biofuels the RFS 

was enacted to promote.  

It does not take an Act of Congress to fix this regulatory problem. EPA can and should clarify its 

application of feedstock material within the definition of facility to allow for intermediates and 

precursors. 

III) IMPACTS OF REGULATION ON ADVANCED BIOFUEL COMPANIES 

The following section details how some advanced biofuel companies are negatively affected by the 

definition of facility. 

a. Algenol  

Algenol’s patented technology enables the production of four important fuels (ethanol, gasoline, jet, 

and diesel fuel) for around $1.30 per gallon each by using proprietary algae, sunlight, carbon dioxide and 

saltwater, at production levels of 8,000 total gallons of liquid fuel per acre per year. Algenol's technology 

produces high yields and relies on Algenol’s patented photobioreactors and proprietary downstream 

techniques for low-cost fuel production. Algenol’s product slate is comprised of over 80% ethanol and 

up to 20% green crude, covering the valuable gasoline to diesel range. Carbon dioxide from industrial or 

power plant sources is fed into photobioreactors (PBRs) in a salt-water media, where photosynthesis 

enables Algenol’s proprietary algae to produce ethanol during a month-long production cycle.  

After each production cycle, the wet-waste algae is separated from the ethanol-water mixture and sent 

directly to a hydrothermal liquefaction (HTL) process step to be converted into HTL oil, which is a milder 

and more stable version of pyrolysis oil. The HTL oil requires hydro-treatment and fractionation to 

produce commercial fuels. Hydro-treatment units are sized for large petroleum refineries and do not 

scale down well to the ideal size of an Algenol facility (1,000 to 5,000 barrels of fuels processed daily).  

As a result, supply chain economics dictate that Algenol ship its HTL oil to a fuel refinery for co-

processing into a valuable fuel. This facility could be a petroleum refinery (Valero, Tesoro, Exxon, etc.) or 

a biofuels conversion facility specialized in treating and processing bio-crude into a finished product 

(UOP, Neste Oil, etc.). However, EPA’s definition of facility asserts that intermediate feedstock 

producers such as Algenol are not entitled to generate RINs unless the pre-processing of the renewable 

biomass and final upgrading of the fuels are co-located at the same facility. This rule currently precludes 

Algenol from generating advanced biofuels RINs (D5) for 20% of its total production. This will result in an 

average $0.10 penalty on every gallon produced and sold by an Algenol facility.ii  In the current 

challenging business environment, the reduced financial margins could jeopardize financing for an 

Algenol project.  

b. Solena Fuels  

Solena’s sustainable biorefineries convert post-recycled waste to renewable liquid diesel and jet fuels 

through a co-mingling method. The household waste is typically delivered to a recycling facility or a 

materials recovery facility (MRF) in order to separate products of value. The remaining waste fractions 

are shredded and delivered as refuse-derived fuels (RDF), or feedstock, to a biorefinery. When this 

refinery is owned by Solena Fuels and the entire biofuel pathway takes place on a single parcel of land, 
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the fuel meets the restrictive interpretation of feedstock material within the definition of facility and is 

able to generate RINs for the purpose of meeting the RFS. However, the ability to work with a host 

refinery on the logistics, storage and blending of fuels, is more advantageous for Solena Fuels. Likewise, 

the pathway from feedstock to finished product can often take place on many parcels of land in an 

industrial park. Yet, EPA‘s co-location requirement prohibits a refinery under different ownership or on 

separate parcels of land from being part of Solena Fuels pathway. The costs associated with Solena Fuels 

constructing their own refinery to duplicate existing capacity are considered both environmentally and 

economically unsustainable. Requiring a facility to be on a single parcel of land may limit the availability 

of suitable sites. 

These innovative and efficient co-mingling methods, which companies like Solena Fuels are investing 

into in order to produce advanced biofuels, should be encouraged by EPA regulation. The definition of a 

facility that produces biofuels eligible to meet the RFS requirements should allow for co-mingling at 

existing refineries and the use of multiple adjacent parcels of land. Furthermore, EPA regulation should 

not limit the ability of companies like Solena Fuels from developing innovative processes for producing 

renewable biofuel. Despite the use of co-mingling, a Solena facility will have common control over all of 

its inputs and outputs in order to clearly demonstrate that its products are not co-processed with other 

sources of non-renewable feedstocks or fuels before the actual blending. 

c. Cortus  

Cortus Energy, a Swedish technology company, has developed the patented WoodRoll process; a 

thermal gasification process that converts biomass to energy at an exceptionally high level of efficiency, 

resulting in competitively priced sustainable energy. The biomass can be converted to a renewable 

syngas and refined into other energy products such as electricity, bio-methane, hydrogen, methanol and 

other intermediate fuels. 

Cortus has proven its WoodRoll technology in Europe over the last several years and invested in a fully 

integrated, continuous process plant in Stockholm, Sweden in 2014. This plant is a showcase for the 

additional facilities Cortus plans to build throughout the globe.  

Cortus, like all international technology companies, has the option to invest in any number of global 

regions, including South America, China, and India, as well as the U.S. Before investing in facilities and 

creating high paying technology jobs, Cortus will evaluate each region based on several factors. Principal 

among these factors is to what extent each country’s policies offer a fair and equitable playing field for 

energy investment. Also important is whether the country’s policies cultivate technology innovation so 

important to both economic growth and the development of solutions for new energy challenges.  

Currently, aspects of U.S. policies do not encourage energy investment or reward the technology 

innovation of companies like Cortus. Specifically, the interpretation of feedstock material within the 

definition of facility in the EPA’s Notice of Proposed Rule Making (NOPR) for the 2014 RVO asserts that 

intermediate feedstock producers such as Cortus Energy would not be entitled to generate RINs unless 

the pre-processing of the renewable biomass and final upgrading of the fuels are co-located at the same 

facility.  
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Exclusion from the RIN market is very restrictive to Cortus’ growth potential. As an example, Cortus has 

targeted sustainable hydrogen fuel as a significant growth market. Beginning in 2016, several 

automotive original equipment manufacturers (OEMs) will significantly increase their production of light 

and heavy-duty fuel cell vehicles, increasing the demand for hydrogen fuel. Cortus wants to help meet 

this demand by producing methanol. Methanol is a superior energy carrier for the reformation to 

hydrogen at a fuel station. If it were to receive an approved pathway under EPA’s current facility 

definition, methanol would thus be classified an intermediate fuel and be unable to receive RINs. This 

regulation would limit Cortus’ desire to invest, potentially stopping the development of an innovative 

technology designed to help the United States meet its energy objectives. 

d. Fulcrum Bioenergy, Inc 

Fulcrum BioEnergy, Inc. (Fulcrum) is a leading developer, owner and operator of projects that convert 

municipal solid waste (MSW) that would otherwise be landfilled, into renewable syncrude that can be 

upgraded into jet fuel and diesel. Fulcrum has successfully proven and demonstrated this process for 

converting MSW into fuels utilizing its proprietary thermochemical process.  

Fulcrum’s business model combines large volume, fixed-cost MSW feedstock agreements with a 

demonstrated thermochemical process to produce syncrude at an estimated production cost of well less 

than $1.00 per gallon.  Fulcrum’s renewable fuel is low in life-cycle carbon emissions with more than 

80% fewer greenhouse gas emissions when compared to traditional petroleum fuel. Fulcrum’s plants 

will be sited at strategic locations near petroleum refineries and in proximity to airlines’ fuel demand.   

Fulcrum will soon enter construction on its flagship facility – the Sierra BioFuels Plant (Project Sierra) – 

located near Reno, NV.  Project Sierra will produce more than 10 million gallons annually of low carbon 

biofuel when completed in 2017. Project Sierra is the first of several waste-to-fuel projects that 

Fulcrum is advancing as part of its large U.S. development program, which includes at least eight 

projects with more than 300 million gallons of production capacity operating by the end of 2020.  

Fulcrum has successfully secured several strategic partnerships with large industrial companies that 

provide both the capital and resources necessary to grow its development program.  Project Sierra 

recently entered into an agreement with Abengoa to perform the Engineering, Procurement and 

Construction (EPC) services for the project under a turnkey, full-wrap EPC contract.  Additionally, 

Cathay Pacific, Waste Management and Barrick Goldstrike are all strategic investors in Fulcrum and 

important partners in the growth of its business.   

One advantage of Fulcrum’s technology is that it can make a drop-in syncrude that is a direct 

replacement for crude oil. Fulcrum is working with several refineries to further refine its syncrude into 

transportation fuels, which reduces the capital investment and complexity of Fulcrum projects, while 

improving overall project economics. However, despite the advantages of this approach, EPA's 

interpretation of feedstock material in the definition of facility in the RFS denies RINs generation when 

renewable fuels are made with biofuel intermediates, such as Fulcrum's syncrude, which are upgraded 

at another location (e.g. a petroleum refinery). We encourage EPA to clarify the definition of facility 

under the RFS to accommodate production of renewable fuel from biofuel intermediates produced in 

one location and upgraded in another. In doing so, EPA would allow for greater RIN generation potential 
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by reducing the cost and complexities of biorefineries. We encourage EPA to act soon to clarify the 

eligibility of fuels produced from biofuel intermediates in advancing the goals of the RFS. 

IV) THE FEDERAL GOVERNMENT SUPPORTS INTERMEDIATES IN BIOFUEL PRODUCTION  

EPA’s interpretation that pre-processing of the renewable biomass and final upgrading of the fuels need 

to be co-located at the same facility is not supported by the original legislation. In fact, this co-location 

requirement goes directly against the intent of EPAct 2005 and EISA 2007.  

Despite this rule, but in support of the original legislation, the federal government has shown support 

for and made major investments in biofuel pathways that are explicitly or implicitly based on the 

production of intermediates. While federal government agencies are encouraging the production of 

these innovative biofuels, EPA’s co-location requirement is discouraging their production by preventing 

them from contributing to the goals of the RFS. 

For example, EPA has already approved a co-processing scenario in the case of specific renewable 

gasoline and cellulosic diesel pathways, based on a comprehensive interpretation of the pathway 

language. Specifically, EPA has approved the production of cellulosic diesel from cellulosic biomass 

through “any process.” Neither pathway should require further rulemaking for the generation of RINs.  

In addition, DOE awarded nearly $85 million to two consortia involving industry, universities, and 

National Labs to develop new biofuel pathways, which will be ineligible to generate RINs due to EPA’s 

definition of facility: 

 National Advanced Biofuels Consortium (NABC): The NABC focused on cost-effective processes 

to make infrastructure-compatible, advanced “drop-in” biofuels from lingo-cellulosic feedstocks. 

The NABC investigated three intermediates to be further processed in standard refinery 

operations: bio-crudes for co-processing with crude oil; refinery-ready intermediates with 

substantial downstream processing; and near-finished fuels or blendstocks.  

 National Alliance for Advanced Biofuels and Bioproducts (NAABB): The goal of the NAABB was 

to overcome key technical barriers in producing cost-competitive liquid transportation fuels and 

bioproducts from algae. The primary objective was to reduce the cost of producing algae-based 

“biocrude” as an intermediate that could be processed into hydrocarbon fuels at a refinery 

location. 

There are many other promising technologies in which DOE, U.S. Department of Agriculture (USDA), the 

Federal Aviation Administration (FAA) and U.S. Department of Defense (DoD) have invested that entail 

production of intermediates with downstream processing at a separate location. Examples include: 

 DOE Integrated Biorefineries: DOE invested over $21 million in Solazyme’s algae-based 

integrated biorefinery, which produced an algal oil intermediate for conversion to diesel or jet 

fuel. DOE also invested $75 million into Algenol and Sapphire pilot and demonstration 

integrated biorefineries (IBRs), which are designed to use intermediates, through the Recovery 

Act. These are three examples of many significant DOE grants for the development of integrated 

biorefineries which rely on intermediates and are not eligible to generate RINs under the 

current application of feedstock material within the definition of facility. 
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 USDA Integrated Biorefineries: USDA has significant loans and loan guarantees with a number 

of companies, including Sapphire and Fulcrum.  

 DoD Algal-Derived Jet Fuel: DARPA awarded $35 million to SAIC and General Atomics to 

develop algae-based jet fuel.  DoD contracted for 450,000 gallons of jet and diesel from Dynamic 

Fuels and Solazyme, with a portion of the fuel produced at the Dynamic Fuels facility from algal 

oil shipped from Solazyme.  

 Alcohol-to-Jet (ATJ): Other routes to alternative jet fuel, involving conversion of alcohols like 

ethanol or butanol into jet fuel, are currently in the American Society for Testing and Materials 

(ASTM) certification process for commercial use. The DOE and FAA funded LanzaTech and PNNL, 

while DARPA and FAA funded LanzaTech and Swedish Biofuels for ethanol to jet pathways. 

DoD’s Defense Logistics Agency procured jet fuel produced by Gevo from butanol. Like fuels 

from algal oil intermediates, ATJ fuels anticipate production of alcohols and conversion to final 

fuel occurring at different locations for reasons of scale and process efficiencies. 

V) POTENTIAL SOLUTIONS  

a. Clarifying Interpretation of Feedstock Material Within the Definition of Facility    

Because DOE, USDA and EPA clearly anticipate that some processing will occur at locations other than 

the refinery that produces the final product, EPA should clarify that it understands, within the definition 

of facility, feedstock material means whatever arrives at the final refining location for processing into a 

renewable fuel.  

EPA could state, for example, that for the purposes of section 80.1401, feedstock material means any 

material that arrives at the facility that is processed into the end renewable fuel product.  

Thus, feedstock material could include intermediates and pre-treated or pre-processed biomass, 

industrial sugars, chopped up grasses or oil extracted from algae, corn or seed crops. For alcohol-to-jet 

fuel, it could include ethanol or other alcohols. And so forth. 

If rule-making is required, we suggest this language for the request for comments: 

EPA seeks comment on whether renewable fuel production arrangements in which renewable 

biomass is processed into a transportation fuel feedstock at one or more locations, and then fully 

refined into transportation fuel at another location, should qualify for the generation of RINs. 

EPA proposes to specify that all aspects of the renewable fuel production processes in this type of 

arrangement – feedstock collection, renewable biomass processing, upgrading, final refining – 

are subject to accountability provisions of the RFS regulations. This would include registration, 

tracking and enforcement provisions of the regulations to ensure that all parties involved comply 

with the RFS. Moreover, only the facility at which the finished transportation fuel product is 

produced would be eligible to generate RINs and would be responsible for compliance with all 

the requirements of the pathway. 
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b. Addressing Compliance Concerns  

EPA can manage compliance concerns surrounding co-processing through pathway definitions 

(discussed in section III). Two other methods for managing compliance concerns are reporting and 

recordkeeping requirements, as well as improvements to the Quality Assurance Program (QAP). These 

solutions to compliance concerns have already been proposed to EPA by the Advanced Biofuels 

Association (ABFA) and are both effective and practical.  

 Reporting and Recordkeeping Requirements: Currently the producer of the renewable biomass 

is responsible for certifying the authenticity and compliance of the renewable biomass. The RFS 

rules already provide for the tracking and accounting for the integrity of “renewable biomass” 

pre-processing at a location different from fuel production. 

 Strengthening the Quality Assurance Program (QAP): The QAP has the potential and 

capabilities to ensure the integrity of any RIN transaction. These include items such as third-

party site visits, mass and energy balance that include pre-processing, appropriate 

documentation, and also technical methods of measuring the renewable energy content of a 

finished product. 

 Improve Testing: European measurement methods could be used. For example, a finished fuel 

can now be tested to gauge its biogenic fuel content through isotope testing methods. Two 

promising approaches, Accelerator Mass Spectrometer (AMS) and Liquid Scintillation Counter 

(LSC), are already in use in academia and with many corporations (BP, Shell, Neste Oil). Over and 

above basic accounting requirements, EPA could institute a regular and/or random testing 

program to validate the biogenic content of fuels derived from co-processing for RIN-approved 

companies. Finland and Sweden are currently accepting co-processed biofuels and the related 

traceability and quality assurance programs from Neste Oil’s production. Regular reporting and 

random third-party testing could guarantee the integrity of the RIN program in the case of 

different locations for pre-processing and finished production. 

The generator of RINs would be responsible for compliance with requirements of the appropriate 

pathways. 

Both industry and the EPA share an interest in maintaining rigorous integrity in the RIN program. EPA 

also needs to provide a robust RIN market that enables biofuel companies to use the most innovative 

and cost-effective methods to achieve the ambitious RFS targets. These systems should accomplish both 

goals. 

VI) CONCLUSION   

The RFS calls for increasing amounts of advanced, non-corn starch biofuels to be blended into gasoline 

by 2022 in order to diversify our nation’s transportation fuel sources, lower costs at the pumps and 

reduce greenhouse gas emissions.  Unfortunately, the current interpretation of feedstock material 

within the definition of facility works against this goal by prohibiting many advanced biofuels from 

generating RINs under the RFS. The suggested interpretation of feedstock material under the definition 
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of facility, coupled with recommendations for addressing compliance concerns, would allow for a robust 

RFS that fosters advanced biofuel development. 

We look forward to working with EPA to address this issue and are happy to answer any questions or 

provide additional information. 

 

ABOUT ACORE 

ACORE, a 501(c)(3) non-profit membership organization, is dedicated to building a secure and 

prosperous America with clean, renewable energy. ACORE seeks to advance renewable energy through 

finance, policy, technology, and market development and is concentrating its member focus in 2015 on 

National Defense & Security, Power Generation & Infrastructure, and Transportation. Additional 

information is available at www.acore.org.  
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i This paper does not intend to address the statutory exclusion of biomass-based diesel renewable fuel (80.1401) which results 

from co-processing bio-based feedstock with petroleum. See §80.1401 Definitions. 
The definitions of §80.2 and of this section apply for the purposes of this Subpart M. The definitions of this section do not apply 
to other subparts unless otherwise noted. Note that many terms defined here are common terms that have specific meanings 
under this subpart M. 
... 
Biomass-based diesel means a renewable fuel that has lifecycle greenhouse gas emissions that are at least 50 percent less than 
baseline lifecycle greenhouse gas emissions and meets all of the requirements of paragraph (1) of this definition: 
(1)(i) Is a transportation fuel, transportation fuel additive, heating oil, or jet fuel. 
(ii) Meets the definition of either biodiesel or non-ester renewable diesel. 
(iii) Is registered as a motor vehicle fuel or fuel additive under 40 CFR part 79, if the fuel or fuel additive is intended for use in a 
motor vehicle. 
(2) Renewable fuel that is co-processed with petroleum is not biomass-based diesel. 
ii
Assuming a $0.50/gallon RIN. 

 
 


