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Chapter 9: Small-Business Flexibility Analysis 

This chapter presents our Small Business Flexibility Analysis (SBFA) which evaluates 
the potential impacts of the new standards on small entities.  The Regulatory Flexibility Act, as 
amended by the Small Business Regulatory Enforcement Fairness Act of 1996 (SBREFA), 
generally requires an agency to prepare a regulatory flexibility analysis of any rule subject to 
notice and comment rulemaking requirements under the Administrative Procedure Act or any 
other statute unless the agency certifies that the rule will not have a significant economic impact 
on a substantial number of small entities.  Prior to issuing a proposal for this rulemaking, we 
analyzed the potential impacts of these regulations on those entities that we believe are small 
entities (see section 9.3, below). As a part of this analysis, we conducted outreach with those 
entities to gather information and recommendations from these entities on how to reduce the 
impact of the rule on small businesses. 

9.1 	 Requirements of the Regulatory Flexibility Act 

We are generally required under the Regulatory Flexibility Act (RFA) to conduct a 
regulatory flexibility analysis unless we certify that the requirements of a regulation will not 
cause a significant impact on a substantial number of small entities.  The key elements of the 
RFA include: 

• 	 a description of and, where feasible, an estimate of the number of small entities to which 
the proposed rule will apply; 

• 	 the projected reporting, record keeping, and other compliance requirements of the 
proposed rule, including an estimate of the classes of small entities which will be subject 
to the requirements and the type of professional skills necessary for preparation of the 
report or record; 

• 	 an identification to the extent practicable, of all other relevant Federal rules which may 
duplicate, overlap, or conflict with the proposed rule; and, 

• 	 any significant alternatives to the proposed rule which accomplish the stated objectives of 
applicable statutes and which minimize any significant economic impact of the proposed 
rule on small entities. 

The RFA was amended by SBREFA to ensure that concerns regarding small entities are 
adequately considered during the development of new regulations that affect them. Although we 
are not required by the Clean Air Act to provide special treatment to small businesses, the RFA 
requires us to carefully consider the economic impacts that our proposed rules will have on small 
entities. Specifically, the RFA requires us to determine, to the extent feasible, our rule’s 
economic impact on small entities, explore regulatory options for reducing any significant 
economic impact on a substantial number of such entities, and explain our ultimate choice of 
regulatory approach. 

We have concluded that the final RFS rule will not have a significant impact on a 
substantial number of small entities.  We based this conclusion on several criteria.  First, the 
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industry is expected to be overcomplying by a wide margin independent of the standard, thus 
causing compliance costs to be minimal.  Second, the Energy Policy Act of 2005 (Energy Policy 
Act) already provides relief from the renewable fuels standards until 2011 for the majority of the 
small entities; and lastly, we are extending this relief to the remaining small entities.  This is 
discussed further below. 

9.2 Need for the Rulemaking and Rulemaking Objectives 

A detailed discussion on the need for and objectives of this rule are in the preamble to the 
final rule. As previously stated, EPA is required to promulgate regulations implementing a 
renewable fuel program under Section 1501 of the Energy Policy Act, which amended the Clean 
Air Act by adding Section 211(o). The Energy Policy Act requires EPA to establish a program 
to ensure that U.S. gasoline contains specific volumes of renewable fuel for each calendar year 
beginning in 2006, to increase the amount of renewable fuel used in vehicles and engines in the 
U.S. 

9.3 Description of Affected Entities 

9.3.1 Definition of Small Entities 

Small entities include small businesses, small organizations, and small governmental 
jurisdictions.  For the purposes of assessing the impacts of the rule on small entities, a small 
entity is defined as: (1) a small business that meets the definition for business based on the Small 
Business Administration’s (SBA) size standards (see Table 9-1); (2) a small governmental 
jurisdiction that is a government of a city, county, town, school district or special district with a 
population of less than 50,000; and (3) a small organization that is any not-for-profit enterprise 
which is independently owned and operated and is not dominant in its field.  Table 9.3.1-1 
provides an overview of the primary SBA small business categories potentially affected by this 
regulation. 

Table 9.3.1-1. Small Business Definitions 
Industry Defined as small entity by SBA if: NAICS Codes a 

Gasoline refiners ≤1,500 employees115 324110 
a  North American Industrial Classification System 

9.3.2 Summary of Small Entities to Which the Rulemaking Will Apply 

The refiners that are potentially affected by this proposed rule are those that produce 
gasoline.  For our recent rulemaking “Control of Hazardous Air Pollutants from Mobile Sources” 

115 In the Draft RIA, we also referred to a 125,000 barrels of crude per day (bpcd) crude capacity limit.  This 
criterion was inadvertently used and is not applicable for this program (as it only applies in cases of government 
procurement).  We note that the number of small entities remains the same whether this criterion is used or not. 
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(72 FR 8428, February 26, 2007), we performed an industry characterization to determine the 
universe of potentially affected gasoline refiners.  Information about the characteristics of 
refiners comes from sources including the Energy Information Administration within the U.S. 
Department of Energy, and from Hoover’s (a division of Dun and Bradstreet).  The refining 
industry is located primarily in NAICS code 324110. 

The industry characterization was then used to determine which refiners met the SBA 
definition of a small refiner.  From the industry characterization, and further analysis following 
the Notice of Proposed Rulemaking (71 FR 55552, September 22, 2006), we determined that 
there were 15 gasoline refiners (owning 16 refineries) that met the definition of a small refiner.  
It should be noted that because of the dynamics in the refining industry (e.g., mergers and 
acquisitions), the actual number of refiners that ultimately qualify for small refiner status could 
be different from this estimate. 

Title XV the Energy Policy Act provides, at Section 1501(a)(2) [42 U.S.C. 
7545(o)(9)(A)-(D)], special provisions for “small refineries”, which includes a temporary 
exemption from the standards until calendar year 2011.  Further, the Energy Policy Act states 
that EPA must use the definition of “small refinery” and apply the special provisions provided 
for small refineries in the RFS program.  The Energy Policy Act defines the term “small 
refinery” as “…a refinery for which the average aggregate daily crude oil throughput for a 
calendar year…does not exceed 75,000 barrels.”   

A small refinery (as defined by the Energy Policy Act) is very different from a small 
refiner (as defined in SBA’s regulations at 13 CFR 121.201).  Per 13 CFR 121.201, and as stated 
above in Table 9-1, a small refiner is a small business that employs less than or equal to 1,500 
employees.  A small refinery, per the Energy Policy Act, is a small-capacity refinery and could 
be owned by a larger refiner that exceeds the criterion specified in SBA’s small entity definition; 
whereas small refiners generally only own a few (and more often than not, only one) refineries. 

In our analysis of the potentially affected small refiners, we found that 42 refineries met 
the Energy Policy Act’s definition of a small refinery.  Of these, we determined that 13 of these 
refineries were owned by small refiners.  Therefore, 12 of the 15 small refiners owned refineries 
that also met the Energy Policy Act’s definition of a small refinery.  As a result, we believe that 
all but three small refiners would automatically be granted relief by implementing the provisions 
specified in the Energy Policy Act. 

9.4 Issues Raised By Public Comments 

During the public comment period we received numerous comments regarding various 
aspects of the proposed rule, including our proposed small refiner provisions.  The following 
section provides a summary of the comments that we received on our proposed provisions.  More 
information on these comments can be found in the Final Summary and Analysis of Comments, 
which is a part of the rulemaking record. 
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9.4.1 Extension of the Small Refinery Exemption to Small Refiners 

Commenters that supported the provision extending the small refinery exemption to small 
refiners generally stated that they believe that a small refiner exemption is necessary as those 
entities that would qualify as small refiners are generally at an economic disadvantage due to 
their company size – whereas the Energy Policy Act only recognizes facilities, based on the size 
of each location. These commenters also stated that they have concerns with the cost and the 
availability of credits under the RFS program, and believe that provisions for small refiners are 
necessary to help mitigate any significant adverse economic impact on these entities. 

Commenters that opposed the provision commented that they believe that EPA exceeded 
its discretionary authority, that there appears to be no basis on which the Agency can legitimately 
expand this statutory exemption to add small refiners, and that Congress “clearly did not intend 
that the exemption be broadened to also include small refiners.”  One commenter also stated that 
it does not believe that small refiner provisions are necessary because the RFS program does not 
require costly capital investments like previous fuel regulations. 

9.4.2 Application Deadline 

We proposed that refiners would need to apply for the small refinery exemption, and that 
the exemption would be effective 60 days after receipt of the application by EPA (unless EPA 
notifies the applicant that the application was not approved or that additional documentation is 
required). We received comments on this provision in which commenters stated that requiring 
small refinery applications was inconsistent with the language set out in the Energy Policy Act.  
The commenters stated that the Energy Policy Act intended that small refineries would 
automatically receive the small refinery exemption upon the effective date of the standard, and 
that these parties should not be considered obligated parties in 2007 even if they do not submit a 
small refinery application. 

9.4.3 Provisions for Foreign Small Refineries and Refiners 

For consistency with prior gasoline-related fuel programs, we also proposed to extend the 
RFS small refinery (and small refiner) exemption to foreign refiners, and we requested comment 
on this provision.  We received some comments in which commenters stated that they believe 
that there is no reason to extend the small refinery exemption to these refiners.  One commenter 
even stated that it believed that such an allowance would be unlawful.      

9.4.4 Other 

We received some comments which stated that EPA needed to clarify whether or not 
exempt small refineries (and small refiners) could separate a RIN simply by owning a batch of 
fuel. We also received a comment which stated that it was not clear in the proposed rule whether 
or not small refineries (and small refiners) blending ethanol at a terminal or any location without 
formally opting into the program could separate RINs. 
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9.5 Related Federal Rules 

Other current and proposed Federal rules that are related to this rule are: the Mobile 
Source Air Toxics (MSAT2) rule (72 FR 8428, February 26, 2007), the Tier 2 Vehicle/Gasoline 
Sulfur rulemaking (65 FR 6698, February 10, 2000), and the fuel sulfur rules for highway diesel 
(66 FR 5002, January 18, 2001) and nonroad diesel (69 FR 38958, June 29, 2004). 

9.6 Projected Reporting, Recordkeeping, and Other Compliance 
Requirements 

For any fuel control program, EPA must have the assurance that refiners meet the 
applicable standards. Thus, requirements are imposed to ensure that compliance obligations are 
met. 

The recordkeeping, reporting and compliance provisions of this program are fairly 
consistent with those currently in place for our other 40 CFR part 80 fuel programs, including the 
highway and nonroad diesel and MSAT regulations.  These provisions include: 

· 
· 

· 

Registration (the registration numbers will also be used in the RINs) 
Submission of annual reports summarizing a refiner’s annual gasoline production and a 
demonstration of its compliance with the renewable fuels standard and submission of 
annual reports detailing and tracking a refiner’s RINs; EPA’s Central Data Exchange will 
be used for report submissions 
Recordkeeping will consist of the retention of all compliance documents (such as Product 
Transfer Documents and all reports submitted to EPA) for at least five years 

For a more detailed discussion of these provisions, please see section IV of the preamble 
to this final rule. 

9.7 Steps to Minimize Significant Economic Impact on Small Entities 

As stated above, we conducted outreach to a number of stakeholders that met the 
definition of a small entity to gain feedback and advice on the needs of small businesses and 
potential challenges that these entities may face.  The feedback that we received from these 
entities as a result of these meetings was used during the development of the proposed rule for 
developing regulatory alternatives to mitigate the impacts of the rulemaking on small businesses.  
General concerns raised by these entities were the potential difficulty and costs of compliance 
with the upcoming standards given the other fuel compliance requirements that the fuel refining 
industry is subject to. Below we discuss the regulatory flexibility alternatives and provisions 
which are being finalized in this action. 

While we do not believe that the RFS program with just the statutorily-prescribed 
temporary relief for small refineries would have a significant economic impact on a substantial 
number of small entities, we continue to believe that some refiners, due to their size, generally 
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face greater challenges compared to larger refiners.  These refiners generally have greater 
difficulty in raising and securing capital for investing in capital improvements and in competing 
for engineering resources and projects. This rulemaking does not require that refiners make 
capital improvements, however there are still costs associated with meeting the standard.  Thus, 
we find it appropriate to extend the small refinery temporary exemption, as set out in the Energy 
Policy Act, to small refiners.  Under this exemption, any gasoline produced at a refinery owned 
by a small refiner will not be counted in determining the renewable fuel obligation of a refiner 
until January 1, 2011; further, the small refiner may exclude gasoline produced at its refineries 
from its compliance calculations.  Beginning in 2011, refineries owned by small refiners will be 
required to meet the same renewable fuel obligation as all other refineries. 

Past fuels rulemakings have included a provision that, for the purposes of the regulatory 
flexibility provisions for small entities, a refiner must also have an average crude capacity of no 
more than 155,000 barrels of crude per day (bpcd). To be consistent with these previous rules, 
we are finalizing in this rule that refiners that meet this criterion (in addition to having no more 
than 1,500 total corporate employees) will be considered small refiners for the purposes of the 
regulatory flexibility provisions for RFS program.  Further, the refiner must have produced 
gasoline at its refineries by processing crude oil through refinery processing units.  We are also 
finalizing that eligibility will be based on 2004 data. 

We agree with statements from commenters that the Energy Policy Act did in fact intend 
to provide the small refinery exemption without the need for the submission of small refinery 
applications, and that these parties should receive the exemption upon the effective date of the 
rule. We also believe that this should be the case for small refiners as well.  Therefore, we are 
finalizing that small refiners will also receive the exemption immediately upon the effective date 
of the rule. However, to ensure that only those refiners who meet the criteria above receive this 
exemption, we believe that it is necessary for refiners to verify that they do in fact meet the 
criteria. Therefore, these refiners will also be required to submit a verification letter showing 
that they meet the criteria for qualification as a small refiner for the regulatory flexibility 
provisions.  This letter will be similar to the small refiner status applications required under other 
EPA fuel programs (and must contain all the required elements specified at §80.1142 of the 
regulations), except the letter will not be due prior to the program.  Small refiner status 
verification letters for this rule that are later found to contain false or inaccurate information will 
be void as of the effective date of this rule. Small refiners who subsequently do not meet all of 
the RFS program’s regulatory flexibility qualification criteria (i.e., cease producing gasoline by 
processing crude oil, employ more than 1,500 people, or exceed the 155,000 bpcd crude oil 
capacity limit) as a result of a merger with or acquisition of or by another entity, are disqualified 
as small refiners, except in the case of a merger between two previously approved small refiners.  
As in other EPA programs, where such disqualification occurs, the refiner must notify EPA in 
writing no later than 20 days following the disqualifying event. 

We are finalizing the proposed provision allowing foreign refiners to apply for a small 
refinery or small refiner exemption under the RFS program.  The Energy Policy Act definition of 
“small refinery” is not limited to domestic facilities, and we believe that we have the discretion 
to apply the definition of small refinery, and the similar relief that we are providing to small 
refiners, to foreign producers.  We believe that this provision is necessary for consistency with 
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prior fuel programs (anti-dumping, MSAT, and the fuel sulfur rules) which allowed foreign 
refiners to receive such exemptions.  Under this provision, gasoline produced at approved 
foreign small refineries, and by approved foreign small refiners, will be exempt from the RFS 
standard such that obligated parties (importers or blenders) would not count these volumes 
towards their renewable volume obligations. 

We are also finalizing the proposed provision that the automatic five year exemption, and 
any small refinery extended exemptions (extensions of the small refiners exemption will only be 
available to small refineries), may be waived upon notification to EPA.  Gasoline produced by a 
small refiner who waives its exemption will be included in the RFS program and will be included 
in the gasoline used to determine the refiner’s renewable fuel obligation.  If a refiner waives the 
exemption, the refiner will be able to separate and transfer RINs like any other obligated party.  
However, exempt small refiners cannot separate a RIN simply by owning a batch, a RIN can 
only be separated by these parties once the volume of renewable fuel is blended with gasoline or 
diesel to produce a motor vehicle fuel (as stated in the regulations at §80.1129).  If a small 
refiner does not waive its small refiner exemption, it can still separate and transfer RINs, but 
only for the renewable fuel that the refiner itself blends into gasoline (i.e., the refinery operates 
as an oxygenate blender facility).  Lastly, exempt small refiners who blend ethanol can separate 
RINs from batches without formally opting in to the program. 

9.8 Conclusions 

After considering the economic impacts of today’s proposed rule on small entities, we do 
not believe that this action will have a significant economic impact on a substantial number of 
small entities.  While the Energy Policy Act provided for a temporary exemption for small 
refineries from the requirements of today’s proposed rule, these parties will have to comply with 
the requirements following the exemption period.  Therefore, we had to take into account the 
economic effects of the program on small entities when they would need to comply with the 
standard. As described in section VI of the preamble to this final rule, the annual projections of 
ethanol production are greater than the annual renewable fuel volumes required by the Energy 
Policy Act. For example, in 2011, when the Energy Policy Act’s small refinery exemption ends, 
over one billion gallons in excess RINs are projected to be available.  Further, excess RINs are 
anticipated for each year of the program.  Due to this projected excess supply in comparison to 
the standard, the cost of RINs should be very low—near the level of the transaction costs. 

Due to the low cost to affected small entities, and the projected RIN availability, as well 
as the temporary relief provided to small refineries and small refiners, we do not believe that this 
program will impose a significant economic impact on a substantial number of small entities. 

340
 




 

Endnotes 

A Renewable Fuels Association (RFA), Ethanol Biorefinery Locations (Updated October 16, 
2006). 
 

B Ethanol Producer Magazine (EPM), Plant List (Downloaded October 18, 2006) monthly 
 
magazine publications (June 2006 through October 2006). 
 

C Ethanol Producer Magazine (EPM), monthly magazine publications (June 2006, July 2006, 
August 2006, September 2006 and October 2006). 

D ICF International, Ethanol Industry Profile (September 30, 2006). 

E BioFuels Journal, News & Information for the Ethanol and BioFuels Industries (breaking news 
posted June 16, 2006 through October 18, 2006). 

F Renewable Fuels Association (RFA), Ethanol Biorefinery Locations (Updated June 19, 2006). 

G Ethanol Producer Magazine (EPM), U.S. & Canada Fuel Ethanol Plant Map (Spring 2006). 

H International Fuel Quality Center (IFQC), Special Biofuels Report #75 (April 11, 2006). 

I “Biodiesel Performance, Costs, and Use”, Anthony Radich, EIA page 6. 

J NBB Survey September 13, 2006 “U.S. Biodiesel Production Capacity”. 

K From Independent Biodiesel Feasibility Group Presentation. 

L “Pipeline Considerations for Ethanol”, Department of Agricultural Economics, Kansas State 
University, August 2002. http://www.agmrc.org/NR/rdonlyres/4EE0E81C-C607-4C3F-BBCF
B75B7395C881/0/ksupipelineethl.pdf , and “Shipping Ethanol Through Pipelines”, American 
Petroleum Institute, April 6, 2006, http://api
ep.api.org/printerformat.cfm?ContentID=54FD1A11-95FA-4B7C-ACE1D7C6F121FB1C. 

M Infrastructure Requirements for an Expanded Fuel Ethanol Industry, Downstream Alternatives 
Inc., January 15, 2002. 

N “Ethanol Industry’s Interest in River Sites Grows”, River Transport News, Vol. 15, No. 10, 
May 22, 2006. 

341
 

http://api-
http://www.agmrc.org/NR/rdonlyres/4EE0E81C-C607-4C3F-BBCF-B75B7395C881/0/ksupipelineethl.pdf
http://www.agmrc.org/NR/rdonlyres/4EE0E81C-C607-4C3F-BBCF-B75B7395C881/0/ksupipelineethl.pdf



 

O Infrastructure Requirements for an Expanded Fuel Ethanol Industry, Downstream Alternatives 
Inc., January 15, 2002. 
 

P Infrastructure Requirements for an Expanded Fuel Ethanol Industry, Downstream Alternatives 
 
Inc., January 15, 2002. 
 

Q F.O. Licht, “World Ethanol Markets, The Outlook to 2015” (2006).   
 

xviii EIA AEO 2006 Table 12: Petroleum Product Prices 
 

xix EIA Crude Oil Spot Pricing (http://tonto.eia.doe.gov/dnav/pet/pet_pri_spt_s1_d.htm)
 

xx Sources: U.S. EPA Office of Transportation & Air Quality, List of Federal Reformulated 
 
Gasoline Areas (Updated February 23, 2004) and U.S. EPA Office of Transportation & Air 
Quality, 2004 RFG Fuel Survey Results 
(http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm). 

xxi Source: U.S. EPA Office of Transportation and Air Quality, State Winter Oxygenated Fuel 
Program Requirements for Attainment or Maintenance of CO NAAQS (November 2005). 

xxii National Ethanol Vehicle Coalition (http://www.e85fuel.com/e85101/faqs/number_ffvs.php). 

xxiii EIA 2004 Petroleum Marketing Annually (Table 48: Prime Supplier Sales Volumes of Motor 
Gasoline by Grade, Formulation, PAD District, and State). 

xxiv EIA Historical RFG MTBE Usage (file received from EIA representative on March 9, 2006). 

xxv EIA Monthly Energy Review, June 2006 (Table 10.1: Renewable Energy Consumption by 
 
Source, Appendix A: Thermal Conversion Factors). 
 

xxvi FHWA Highway Statistics 2004: Estimated Use of Gasohol (April 2006). 
 

xxvii EPA Reformulated Gasoline (RFG) Survey 
 
(http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm). 
 

xxviii Alliance of Automobile Manufacturers (AAM) North American Fuel Survey 2004.  The 
 
report and data can be purchased through the AAM website, 
 
http://autoalliance.org/fuel/fuel_surveys.php, or by contacting the Alliance at 1401 Eye Street, 
 
N.W., Suite 900, Washington, DC 20005, Tel: (202) 326-5500.   
 

xxix EIA Monthly Energy Review, June 2006 (Table 10.1: Renewable Energy Consumption by 
 
Source, Appendix A: Thermal Conversion Factors).  
 

xxx EIA Historical RFG MTBE Usage (file received from EIA representative on March 9, 2006). 
 

342
 

(http://tonto.eia.doe.gov/dnav/pet/pet_pri_spt_s1_d.htm)
http://autoalliance.org/fuel/fuel_surveys.php
http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm
http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm
http://www.e85fuel.com/e85101/faqs/number_ffvs.php



 

xxxi U.S. EPA, State Actions Banning MTBE (Statewide), June 2004. 

xxxii EIA 2004 Petroleum Marketing Annually (Table 48: Prime Supplier Sales Volumes of 
Motor Gasoline by Grade, Formulation, PADD, and State). 

xxxiii EIA Monthly Energy Review June 2006 (Table 10.1: Renewable Energy Consumption by 
Source, Appendix A: Thermal Conversion Factors). 

xxxiv EPA Reformulated Gasoline (RFG) Survey 
 
(http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm) 
 

xxxv AAM North American Fuel Survey 2004 (http://autoalliance.org/fuel/fuel_surveys.php). 
 

xxxvi EIA Annual Energy Outlook 2006 (Table 2: Energy Consumption by Sector and Source). 
 

xxxvii International Fuel Quality Center (IFQC), Special Report: United States – State Renewable 
 
Content Standards (June 6, 2006). 
 

xxxviii Renewable Fuel News and World Refining & News Today (January 2006). 
 

xxxix Modeling Impacts of Energy Bill RFS, Jacobs Consultancy December 2006. 
 

xl The Energy Act Section 1504, promulgated on May 8, 2006 at 71 FR 26691. 
 

xliEIA 2004 Petroleum Marketing Annually (Table 32: Conventional Motor Gasoline Prices by 
 
Grade, Sales Type, PAD District, and State). 
 

xlii EIA NEMS Petroleum Market Model Documentation, Appendix I, Table I4. 
 

xliii American Coalition for Ethanol, STATUS: State by State Ethanol Handbook 2006 
 
(supplemented by information obtained from state websites and conversations with state 
government officials). 
 

xliv Final Regulatory Impact Analysis for Reformulated Gasoline, Table VI-A6, December 13, 
 
1993. 
 

xlv U.S. EPA, Final Regulatory Impact Analysis for Reformulated Gasoline, Table VI-A6, 
EPA420-R-93-017, December 13, 1993.  Available from RFG Final Rule, Docket No. A-92-12, 
February 1994. 

xlvi U.S. EPA, EPA’s National Mobile Inventory Model (NMIM), A Consolidated Emissions 
Modeling System for MOBILE6 and NONROAD, EPA420-R-05-024, December 2005, version 
NMIM20060310 with county database NCD20060201 modified according to discussion in 
Chapter 2.2. 

343
 

http://www.epa.gov/otaq/regs/fuels/rfg/properf/rfgperf.htm
http://autoalliance.org/fuel/fuel_surveys.php



 

xlvii U.S. EPA, Guide on Federal and State Summer RVP Standards for Conventional Gasoline 
Only, EPA420-B-05-012, November 2005. 

xlviii Alliance of Automobile Manufacturers North American Fuel Survey 2005. The report and 
data can be purchased through the AAM website, http://autoalliance.org/fuel/fuel_surveys.php, 
or by contacting the Alliance at 1401 Eye Street, N.W., Suite 900, Washington, DC 20005, Tel: 
(202) 326-5500. Information about the data and methods is contained in the report Survey 
Sampling and Testing Details (May 2005), which may be downloaded from the AAM website at 
no charge. 

xlix U.S. EPA website www.epa.gov/otaq/rfg/whereyoulive.htm, as of April 11, 2006. 

l U.S. EPA, A Comprehensive Analysis of Biodiesel Impacts on Exhaust Emissions, Draft 
Technical Report, EPA420-P-02-001, October 2002.
li  Caffrey, Peter J., and Paul A. Machiele, U.S. EPA, “In-Use Volatility Impact of Commingling 
Ethanol and Non-Ethanol Fuels,” SAE 940765, 1994. 

ZZ “Analysis of California’s Request for Waiver of the Reformulated Gasoline Oxygen Content 
Requirement for California Covered Areas.” U.S. EPA, EPA420-R-01-016, June 2001. 

AAADurbin, T., Miller, J., Younglove, T., Huai, T., and Cocker, K. “Effects of Ethanol and 
Volatility Parameters on Exhaust Emissions”. CRC Project No. E-67. Coordinating Research 
Council, Inc. 3650 Mansell Road, Suite 140. Alpharetta, GA 30022. January, 2006. 

BBB “AAM and AIAM Study: Sulfur Oxygen Vehicle Emissions Test Program”.  Available on 
the California Air Resources Board Website: 
http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm. 

CCC “ExxonMobil: LEV/ULEV Gasoline Oxygenate Study”.  Available on the California Air 
Resources Board’s Website:  http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm. 

DDD “Toyota Study: Effects of Ethanol on Emissions of Gasoline LDVs”.  Available on the 
California Air Resources Board Website:  
http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm. 

EEE Schifter, I., Diaz, L., and Lopez-Salinas, E.  “A Predictive Model to Correlate Fuel 
Specifications with On-Road Vehicles Emissions in Mexico”.  Environmental Science and 
Technology. 2006, 40, pp. 1270-1279. 

FFF  “California Waiver Decision Document,” US EPA, EPA420-S-05-005, June 2005. 

GGG “Final Report, Effects of Gasoline Ethanol Blends on Permeation Emissions Contribution to 
VOC Inventory from On-Road and Off-Road Sources,” Air Improvement Resource, Inc., for the 
American Petroleum Institute, March 3, 2005. 

344
 

http://autoalliance.org/fuel/fuel_surveys.php
http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm
http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm
http://www.arb.ca.gov/fuels/gasoline/carfg3/carfg3.htm


III 


 

HHH  Haskew, Harold M., Thomas F. Liberty and Dennis McClement, “Fuel Permeation from 
Automotive Systems,” Final Report, for the Coordinating Research Council and the California 
Air Resources Board, CRC Project E-65, September 2004.   

  Haskew, Harold M., Thomas F. Liberty and Dennis McClement, “Fuel Permeation from 
Automotive Systems: E0, E6, E10 and E85,” Prepared for the Coordinating Research Council, 
Interim Report CRC Project No. E-65-3, August 2006.  

JJJ Ragazzi, Ron and Ken Nelson, “The Impact of a 10% Ethanol Blended Fuel on the Exhaust 
Emissions of Tier 0 and Tier 1 Light-Duty Gasoline Vehicles at 35 F,” Colorado Department of 
Public Health and Environment, March 26, 1999. For additional information or copies, contact 
Gerald L. Gallagher or Margie M. Perkins. 

KKK Mulawa, Patricia.A. et. al. "Effect of Ambient Termperature and E-10 Fuel on Primary 
Exhaust Particulate Mater Emissions from Light-Duty Vehicles," Environ. Sci. Technol. 1997, 
31, 1302-1307. 

LLL Stump, F., et. al., Characterization of Emission from Malfunctioning Vehicles Fueled with 
Oxygenated Gasoline - E10 Fuel, Part II and Part III, EPA RTP. 

MMM “Initial Mass Exhaust Emissions from Reformulated Gasolines”. Technical Bulletin No.1. 
Auto/Oil Air Quality Improvement Research Program.  Coordinating Research Council Inc. 
Atlanta, Georgia. December 1990. 

NNN Hochhauser, A.M., et al. “Effects of Oxygenated Fuels and RVP on Automotive Emissions 
– Auto/Oil Air Quality Improvement Research Program.”  Society of Automotive Engineers 
publication No. 920326. 

OOO EPA Certification and Fuel Economy Information System. 
http://www.epa.gov/otaq/cfeis.htm. 

PPP Benson, J., Knepper, J., Reuter, R., Koehl,W., Leppard, W., Rippon, B., Burns, V., Painter, 
L., Rutherford, J., Hochhauser, A., and Rapp, L. “Emissions with E85 and Gasolines in 
Flexible/Variable Fuel Vehicles–The Auto/Oil Air Quality Improvement Research Program.” 
SAE paper no. 952508. Warrendale, PA: SAE. October 1995. 

QQQ Aakko, P. and Nylund, N.-O. Particle Emissions At Moderate and Cold Temperatures Using 
Different Fuels. SAE Technical Paper 2003-01-3285. 

RRR  “Exhaust Emission Effects of Fuel Sulfur and Oxygen on Gasoline Nonroad Engines,” U.S. 
EPA, December 2005, EPA420-R-05-016, NR-003c. 

345
 

http://www.epa.gov/otaq/cfeis.htm



 

SSS “Nonroad Evaporative Emission Rates,” Table 2, U.S. Environmental Protection Agency, 
EPA420-R-05-020, NR-012c, December 2005. This document is available in docket EPA-HQ
OAR-2004-0008-0362. 

TTT  “EPA’s National Mobile Inventory Model (NMIM), A Consolidated Emissions Modeling 
System for MOBILE6 and NONROAD,” U.S. EPA, EPA420-R-05-024, December 2005. 

UUU Jackson, Cleophas, “Ethanol Plant Emissions as Reported to the States,” EPA Memorandum 
to the Docket, February 16, 2007. 
VVV U.S. EPA, EPA’s National Mobile Inventory Model (NMIM), A Consolidated Emissions 
Modeling System for MOBILE6 and NONROAD, EPA420-R-05-024, December 2005, version 
NMIM20061128 with county database NCD20061227RfsFinal modified according to discussion 
in Chapter 2.2. 
WWW U.S. EPA, User’s Guide to MOBILE6.1 and MOBILE6.2 Mobile Source Emission Factor 
Model, EPA420-R-03-010, August 2003, model used version M6ChcOxFix. 
XXX Gururaja ,Prashanth, U.S. EPA, "Fuel Tank Temperature generation for evaporative 
emissions modeling  in MOVES,” EPA Memorandum, August 31, 2006. 
YYY  Federal Highway Administration, Highway Statistics 2004, Section V, Table VM-1 “Annual 
Vehicle Distance Traveled in Miles and Related Data”, October 2005.  
ZZZ U.S. EPA, User’s Guide for the Final NONROAD2005 Model, EPA420-R-05-013, December 
2005, model used version NR05c-Bond Base. 
AAAA U.S. EPA. 2006. Technical Support Document for the Proposed Mobile Source Air Toxics 
Rule – Air Quality Modeling. This document is available in Docket EPA-HQ-OAR-2005-0036. 

BBBB U.S. EPA. 2005. Technical Support Document for the Final Clean Air Interstate Rule - Air 
Quality Modeling. Available from: http://www.epa.gov/cair/technical.html.  This document is 
available in Docket EPA-HQ-OAR-2003-0053. 

CCCC U.S. EPA. 2005. Clean Air Interstate Rule Emissions Inventory Technical Support 
Document.  Available from: http://www.epa.gov/cair/technical.html. This document is available 
in Docket EPA-HQ-OAR-2003-0053. 

DDDD Pielke, R.A., W.R. Cotton, R.L. Walko, et al. 1992. “A Comprehensive Meteorological 
Modeling System – RAMS.” Meteor. Atmos. Phys., Vol. 49, pp. 69-91. 

EEEE Ozone Air Quality Effect of a 10% Ethanol Blended Gasoline in Wisconsin, Wisconsin 
Department of Natural Resources, September 6, 2005.  

FFFF Ragazzi, R., Nelson, K. “The Impact of a 10% Ethanol Blended Fuel on the Exhaust 
Emissions of Tier 0 and Tier 1 Light Duty Gasoline Vehicles at 35F.” Colorado Department of 
Public Health and Environment. March 26, 1999.  For additional information or copies, contact 
Gerald L. Gallagher or Margie M. Perkins. 

346
 

http://www.epa.gov/cair/technical.html
http://www.epa.gov/cair/technical.html



 

GGGG Mulawa, P.A. “Effect of Ambient Temperature and E-10 on Primary Exhaust Particulate 
Matter Emissions from Light-Duty Vehicles.” Environmental Science and Technology 31, pp 
1302-1307. 1997. 

HHHH Grosjean, D.  “In Situ Organic Aerosol Formation During a Smog Episode: Estimated 
Production and Chemical Functionality.”  Atmospheric Environment. Vol. 26A. No. 6. pp. 953
963: 1992. 

IIII Schauer, J.J., Fraser, M.P., Cass, G.R., Simoneit, B.R.T., “Source Reconciliation of 
Atmospheric Gas-Phase and Particle-Phase Pollutants during a Severe Photochemical Smog 
Episode.” Environmental Science and Technology 36, pp 3806-3814. 2002. 

JJJJ  Pun, Betty K. and Christian Seigneur, “Investigative Modeling of New Pathways for 
Secondary Organic Aerosol Formation,” Final Report, CRC Project A-59, Coordinating 
Research Council, March 2006. 

KKKK Edney. RTP PM 2.5 field study. Currently undergoing peer review and will be published 
shortly. 

LLLL Zheng, M., Cass, G.R., Schauer, J.J., Edgerton, E.S. “Source apportionment of PM2.5 in the 
Southeast United States using solvent-extractable organic compounds as tracers.” Environmental 
Science and Technology 36, pp. 2361–2371. 2002. 

MMMM U.S. EPA, “National Emissions Inventory (NEI) Air Pollutant Emissions Trends Data, 
1970 - 2002 Average annual emissions.”  Posted August 2005 on 
http://www.epa.gov/ttn/chief/trends/, filename “NOX07182005.xls.” (Accessed August 14, 
2006). July 2005. 

NNNN Delucchi, Mark A. (2003) A Lifecycle Emissions Model (LEM): APPENDIX D: CO2 
Equivalency Factors. Institute of Transportation Studies, University of California, Davis, 
Research Report UCD-ITS-RR-03-17D. 

OOOO Kwaitkowski, J.R., McAloon, A., Taylor, F., Johnston, D.B., Industrial Crops and 
Products 23 (2006) 288-296. A copy of the current USDA model can be obtained by contacting 
the corresponding author. 

PPPP Wang, Saricks, and Wu, 1997, Fuel-Cycle Fossil Energy Use and Greenhouse Gas 
Emissions of Fuel Ethanol Produced from U.S. Midwest Corn, pp. 13; cited in ANL/ESD-38, pp. 
65. 

QQQQ Gervais and Baumel, 19XX, The Iowa Grain Flow Survey: Where and How Iowa Grain 
Producers Ship Corn and Soybeans, CTRE, Iowa State University. 

347
 

http://www.epa.gov/ttn/chief/trends/



 

RRRR The Energy Balance of Corn Ethanol: An Update, Shapouri, H, J.A. Duffield, and M. 
Wang, 2002 AER-813, Washington DC: USDA Office of the Chief Economist.   

SSSS USDA’s 2002 Ethanol Cost-of-Production Survey, Shapouri, H, P Gallagher, Agricultural 
Economic Report Number 841, July 2005.   

TTTT The USDA National Agricultural Statistics Service (NASS) website, national statistics on 
field corn: http://www.nass.usda.gov:8080/QuickStats/Create_Federal_All.jsp. 

UUUU USDA Agricultural Baseline Projections to 2015, USDA Office of the Chief Economist, 
World Agricultural Outlook Board, Baseline Report OCE-2006-1, Feb 2006. 

VVVV Fossil Energy Use in the Manufacture of Corn Ethanol, Graboski, M., Report Prepared for 
the National Corn Growers Association, August 2002. 

WWWW LPG and diesel fuel prices from USDA Agricultural Statistics report, Prices Paid by 
Farmers, multiple years. 

XXXX Ibid. 

YYYY Shapouri, H., Duffield, J., Mcaloon, A.J. the 2001 Net Energy Balance of Corn-Ethanol. 
2004. Proceedings of the Conference on Agriculture As a Producer and Consumer of Energy, 
Arlington, VA., June 24-25. 

ZZZZ Fossil Energy Use in the Manufacture of Corn Ethanol, Graboski, M., Report Prepared for 
the National Corn Growers Association, August 2002. 

AAAAA Shapouri, H., Duffield, J., Mcaloon, A.J. the 2001 Net Energy Balance of Corn-Ethanol. 
2004. Proceedings of the Conference on Agriculture As a Producer and Consumer of Energy, 
Arlington, VA., June 24-25. 

BBBBB ISO 14044:2006(E), “Environmental Management – Life Cycle Assessment – 
Requirements and Guidelines”, International Organization for Standardization (ISO), First 
edition, 2006-07-01, Switzerland. 

CCCCC Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2004, EPA 430-R-06-002, 
April 2006. 

DDDDD Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2004, EPA 430-R-06-002, 
April 2006. 

EEEEE Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2004, EPA 430-R-06-002, 
April 2006. 

348
 

http://www.nass.usda.gov:8080/QuickStats/Create_Federal_All.jsp



 

FFFFF Net imports of petroleum include imports of crude oil, petroleum products, unfinished oils, 
alcohols, ethers, and blending components minus exports of the same. 

GGGGG Petroleum products, according to the Annual Energy Outlook 2006,  includes imports of 
finished petroleum products, unfinished oils, alcohols, ethers, and blending components. 

HHHHH EIA (September 1997), “Petroleum 1996: Issues and Trends”, Office of Oil and Gas, 
DOE/EIA-0615, p. 71. (http://tonto.eia.doe.gov/FTPROOT/petroleum/061596.pdf). 

IIIII Report entitled “Contribution of the ethanol industry to the economy of the United States,” 
prepared by LECG, LLC February 21, 2006. The impact figures in the report were generated 
using the U.S. Bureau of Economic Analysis Regional Input-Output Modeling System. 

JJJJJ Kwaitkowski, J.R., McAloon, A., Taylor, F., Johnston, D.B., Industrial Crops and Products 
23 (2006) 288-296. A copy of the current USDA model can be obtained by contacting the 
corresponding author. 

KKKKK Shapouri, H., Gallagher, P., USDA’s 2002 Ethanol Cost-of-Production Survey (published 
July 2005). 

LLLLL Gallagher, P.W., Brubaker, H., and Shapouri, H. “Plant Size: Capital Cost Relationships in 
the Dry Mill Ethanol Industry,” Biomass and Bioenergy Vol. 28. 2005. Pp. 565-7. 

MMMMM Baseline Energy Consumption Estimates for Natural Gas and Coal-based Ethanol Plants 
– The Potential Impact of Combined Heat and Power (CHP), Prepared by Energy and 
Environmental Analysis, Inc., July 2006.   

NNNNN Energy Policy Act of 2005, Section 1501(a)(2). 

OOOOO Historical data at 
http://tonto.eia.doe.gov/dnav/pet/pet_pri_allmg_d_nus_PTA_cpgal_m.htm (gasoline), 
http://tonto.eia.doe.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htm (natural gas), 
http://www.eia.doe.gov/cneaf/electricity/page/sales_revenue.xls (electricity), 
http://www.eia.doe.gov/cneaf/coal/page/acr/table28.html (coal). 

PPPPP EIA Annual Energy Outlook 2006, Tables 8, 12, 13, 15. 

QQQQQ http://www.iogen.ca/company/about/index.html. 

RRRRR Lignocellulosic Biomass to Ethanol Process Design and Economics Utilizing Co-Current 
Dilute Acid Prehydrolysis and Enzymatic Hydrolysis Current and Futuristic Scenarios, Robert 
Wooley, Mark Ruth, John Sheehan, and Kelly Ibsen, Biotechnology Center for Fuels and 
Chemicals Henry Majdeski and Adrian Galvez, Delta-T Corporation; National Renewable 
Energy Laboratory, Golden, CO, July 1999, NREL/TP-580-26157. 

349
 

(http://tonto.eia.doe.gov/FTPROOT/petroleum/061596.pdf)
http://tonto.eia.doe.gov/dnav/pet/pet_pri_allmg_d_nus_PTA_cpgal_m.htm
http://tonto.eia.doe.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htm
http://www.eia.doe.gov/cneaf/electricity/page/sales_revenue.xls
http://www.eia.doe.gov/cneaf/coal/page/acr/table28.html
http://www.iogen.ca/company/about/index.html



 

SSSSS Determining the Cost of Producing Ethanol from Corn Starch and Lignocellulosic 
Feedstocks; A Joint Study Sponsored by: USDA and USDOE, October 2000 • NREL/TP-580
28893 • Andrew McAloon, Frank Taylor, Winnie Yee, USDA, Eastern Regional Research 
Center Agricultural Research Service; Kelly Ibsen, Robert Wooley, National Renewable Energy 
Laboratory, Biotechnology Center for Fuels and Chemicals, 1617 Cole Boulevard, Golden, CO, 
80401-3393; NREL is a USDOE Operated by Midwest Research Institute · Battelle · Bechtel; 
Contract No. DE-AC36-99-GO10337. 

TTTTT Lignocellulosic Biomass to Ethanol Process Design and Economics Utilizing Co-Current 
Dilute Acid Prehydrolysis and Enzymatic Hydrolysis Current and Futuristic Scenarios, Robert 
Wooley, Mark Ruth, John Sheehan, and Kelly Ibsen, Biotechnology Center for Fuels and 
Chemicals Henry Majdeski and Adrian Galvez, Delta-T Corporation; National Renewable 
Energy Laboratory, Golden, CO, July 1999, NREL/TP-580-26157. 

UUUUU Energy Information Administration, U.S. Department of Energy.  See publications, 
Annual Energy Outlook, 2006. 

VVVVV Energy Policy Act of 2005: TITLE XV—ETHANOL AND MOTOR FUELS, Subtitle 
A—General Provisions, SEC. 1511, 1512, 1514. 

WWWWW Infrastructure Requirements for an Expanded Fuel Ethanol Industry, Downstream 
Alternatives Inc., January 15, 2002. 

XXXXX Tables ES-9 and ES 10, Infrastructure Requirements for an Expanded Fuel Ethanol 
Industry, Downstream Alternatives Inc, January 15, 2002. 

YYYYY Petroleum Market Model of the National Energy Modeling System, Part 2, March 2006, 
DOE/EIA-059 (2006), http://tonto.eia.doe.gov/FTPROOT/modeldoc/m059(2006)-2.pdf . 

ZZZZZ U.S. Environmental Protection Agency.  May 2004.  Final Regulatory Analysis: Control of 
Emissions from Nonroad Diesel Engines.  Prepared by: Office of Air and Radiation.  EPA420-R
04-007. Available at http://www.epa.gov/nonroad-diesel/2004fr.htm#documents . Accessed 
August 1, 2006. 

350
 

http://tonto.eia.doe.gov/FTPROOT/modeldoc/m059(2006)-2.pdf
http://www.epa.gov/nonroad-diesel/2004fr.htm#documents



