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RD56: Generating Electricity With Biomass Fuels at Ethanol Plants
Report for Task 7, “Evaluations Relative to Standards”

Background

This chapter presents an analysis of environmental regulatory issues that may arise from the
use of alternative biomass fuels at dry grind, corn-based fuel ethanol production facilities.
Because the environmental regulations with the greatest potential impact on the use of biomass
fuels are emissions-related, this chapter focuses on emissions considerations. Combustion of
ethanol plant co-products and/or corn stover present new emission profiles that may trigger
regulations different from the air quality regulations governing an ethanol plant burning
natural gas. These regulatory differences, and hazardous waste and health and safety issues,
are reviewed and summarized below.

Process Descriptions

To highlight the differences in the air quality compliance profiles for ethanol plants that burn
alternative biomass fuels versus natural gas, we first consider a general fuel-related process
description of a typical ethanol plant using natural gas and a general fuel-related process
description for a plant using the types of biomass fuels and the type of combined heat and
power (CHP) systems being evaluated in this project.

Plant Using Natural Gas

The example fuel ethanol plant considered in this project receives whole corn and then
grinds, processes, and ferments it to produce “beer.” The ethanol is separated from the
beer by distillation, and is then dehydrated to produce fuel-grade ethanol. The stillage
is separated into two components, thin stillage and wet cake. The thin stillage is
concentrated via evaporation to produce “syrup.” The syrup may be sold as-is, may be
dried and sold, may be mixed with the wet cake and the combined wet product sold as-
is, or it may be mixed with the wet cake and the combined components dried and sold.
Drying is usually accomplished with a rotary kiln fired with natural gas, although steam
may be used as a heat source for the kiln. The exhaust from the drying operation is
routed to a device, sometimes a thermal oxidizer, to control emissions of volatile organic
compounds (VOCs). The exhaust from the thermal oxidizer can be routed through a
waste heat recovery boiler to provide plant steam. A baghouse, or fabric filter control
device, controls particulate matter (PM) in the exhaust from the waste heat recovery
boiler.

Because of the rising and unpredictable cost of natural gas and the generally low cost of
utility-provided electricity to ethanol plants, few ethanol plants burning natural gas
generate their own electricity. However, at least one ethanol plant burns natural gas in a
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combustion turbine connected to an electric generator, with steam provided via a heat
recovery steam generator behind the turbine.

This typical manufacturing process contains numerous air contaminant emission
sources, creating significant emissions of particulate matter, fine particulate matter—or
particulate matter with an aerodynamic diameter of 10 microns or less (PMuo) - carbon
monoxide (CO), VOCs, nitrogen oxides (NOx), and other pollutants, including
hazardous air pollutants listed under Section 112(b)(1), 42 U.S.C. § 7412(b)(1), of the
Clean Air Act. The primary sources of these emissions are co-product dryers,
fermentation units, steam boilers, co-product cooling cyclones, ethanol truck load-out
systems, and the fugitive dust emissions! generated from facility operations.

The unit emission sources generally do not change as the capacity of the ethanol plant
increases, but the quantity of emissions will increase as plant production increases.

Plant Using Ethanol Production Co-products as Fuel

The general production process for a plant using co-products as fuel is the same as for
the plant using natural gas, with the major exception being the primary plant energy
source. That energy source will change from natural gas to biomass co-products. The
biomass can be combusted, likely in a fluidized bed unit, in which case the natural gas-
fired steam generators would be replaced with biomass combustion units.
Alternatively, the biomass can be gasified, typically in a fluidized bed unit, in which
case the existing burners and material handling equipment may be modified so that the
biogas would replace the natural gas. A separate thermal oxidizer may or may not be
needed, depending on energy and dryer system design. Electricity could be generated
with a steam turbine or, in the case of gasification, with either a combustion turbine or a
steam turbine operated from a conventional boiler or from a heat recovery steam
generator. For purposes of this project, the maximum electricity output is assumed to be
less than 25 megawatts (MW).

Overview of Air Quality Regulations

The federal Clean Air Act, and numerous state air quality control statutes, regulate air quality

using a variety of strategies. Broadly, there are two primary strategies applicable to new

manufacturing facilities or to manufacturing facilities undergoing major changes: (1) air quality

control regulations, or emission standards, apply design or performance standards to defined

categories of newly constructed emission sources (e.g., the New Source Performance Standards,

the National Emission Standards for Hazardous Air Pollutants); and (2) new source review
programs allow the regulating agency to ensure that air contaminant emission controls are

considered and applied—on a site-specific basis—to newly constructed emission sources.

1 “Fugitive emissions” are emissions that do not pass through a stack or vent, capable of a control device.
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Generally, new source review serves as the procedure through which regulators ensure that all
categorical emission standards are properly interpreted and applied and that site-specific
considerations, such as the quality of the air shed and regional air quality goals, dispersion
characteristics, and local nuisance requirements, are also addressed.

Air quality control rules are promulgated by both federal and state agencies, and sometimes by
local agencies. In this chapter, we review federal rules and state rules, using Minnesota and
Wisconsin as model states. This review focuses on the differences in regulation between a plant
using natural gas as fuel and a plant using biomass co-products as fuel. The addition of
electricity generation also impacts what regulations are applicable. All other air quality
compliance obligations for the project conceptual plant are likely to remain the same as for a
natural gas—fired plant.

Federal Emission Standards

New Source Performance Standards

Section 111 of the Clean Air Act authorizes the United States Environmental Protection
Agency (USEPA) to develop “New Source Performance Standards” (NSPSs) for newly
constructed (or modified or reconstructed) emission sources in certain defined
categories. These emission standards were originally intended as design or performance
standards that reduce pollution from the heaviest polluting emission sources. One
category of sources subject to NSPSs are industrial, commercial, and institutional steam
generating units (e.g., boilers) with a heat input capacity greater than 100 million British
thermal units (Btu) per hour. A USEPA memorandum entitled Applicability of New
Source Performance Standards at 40 CFR Part 60, Subpart Db, to a Thermal
Oxidizer/Waste Heat-Recovery Boiler at an Ethanol Production Facility and dated
January 8, 2003, states that thermal oxidizers and heat recovery steam generators used at
fuel ethanol plants are subject to 40 CFR Part 60, Subpart Db. Subpart Db applies to
sources constructed, modified, or reconstructed after June 19, 1984.

The Wisconsin Department of Natural Resources (WDNR) implements Subpart Db
through its own rule at s. NR 440.205. The Minnesota Pollution Control Agency
(MPCA) follows the federal rule, and does not implement Subpart Db through its own
rule.

Subpart Db is focused on fossil fuel-fired units, in particular coal- and oil-fired units.
Nevertheless, except with regard to PM, it regulates units firing “other solid fuels,”
when such fuels are co-fired with natural gas.? Subpart Db provides emission standards

2 Subpart Db also regulates units firing “byproducts/wastes.” However, byproduct/waste is specifically
defined in 40 CFR 60.41b as a liquid or gaseous substance. Thus, the associated emission limits would not
apply to units firing the biomass products under consideration.
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for PM, sulfur dioxide (SO2), and NOx. A unit that fires natural gas with “any other fuel”
must limit NOx emissions to 0.20 Ib/MMBtu, unless the unit is subject to a permit
condition limiting the “annual capacity factor” of natural gas to ten percent or less.? This
review presumes that both the baseline and project conceptual plants will use natural
gas only to start up the units, rendering the annual capacity factor for natural gas well
below 10%. Thus, the units will be exempt from Subpart Db NOx emission standards.
PM emission standards apply only to facilities that co-fire coal, oil, or wood. Subpart Db
standards as applied to the baseline and project conceptual plants are summarized in
Table ERS 1.

No other NSPSs apply to the fluidized bed boiler combusting biomass fuels. The
following NSPSs apply to other non—combustion-related emission units at both a plant
burning natural gas and a plant burning biomass fuels:

— 40 CFR Part 60, Subpart Kb: Standards of Performance for Volatile Organic Liquid
Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which
Construction, Reconstruction, or Modification Commenced After July 23, 1984.

— 40 CFR Part 60, Subpart VV: Standards of Performance for Equipment Leaks of
VOC in the Synthetic Organic Chemicals Manufacturing Industry

National Emission Standards for Hazardous Air Pollutants (NESHAPS)

Section 112 of the Clean Air Act authorizes the USEPA to develop “National Emission
Standards for Hazardous Air Pollutants” for newly constructed (or reconstructed)
emission sources in certain defined categories. These emission standards were
originally intended as health-based standards. With the Clean Air Act Amendments of
1990, the regulatory approach was changed to providing performance standards that
reduce hazardous air pollution from a defined list of source categories responsible for
the heaviest toxic air pollution. This more recent approach results in the application of
Maximum Available Control Technology, or MACT, standards for major hazardous air
pollutant (HAP) sources.

The Subpart DDDDD MACT standards establish HAP emission limits and work practice
requirements for all new, reconstructed, and existing industrial, institutional, and
commercial boilers and process heaters that are a major source of HAPs. Major sources
of HAPs are those facilities with a potential to emit 10 tons per year (tpy) of any single
HAP, or 25 tpy of any combination of HAPs.

Under Subpart DDDDD, several important definitions are used to establish fuel type
and capacity subcategories. A facility burning syrup would fall under the liquid fuel
subcategory and would be defined as a large unit. Liquid fuel includes distillate oil,

3 See 40 CFR 60.44b(1)(1).
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residual oil, waste oil, and process liquids. Large units are defined as boilers and
process heaters with heat input capacities greater than 10 million Btu/hr and having
annual capacity factors greater than 10 percent. The annual capacity factor refers to the
ratio of the actual heat input to a boiler or process heater from fuels burned during a
calendar year to the heat input to the boiler or process heater had it operated at the
maximum time of 8,760 hours per year. For large units burning liquid fuel, emission
limits have been established for hydrochloric acid (HCI), mercury (Hg), PM (as a
surrogate for non-mercury metallic HAPs), and carbon monoxide (CO). These limits are
summarized in Table ERS 1.

A facility burning solid biomass co-products, such as DDGS, would fall under the solid
fuel subcategory and would be defined as a large unit. Solid fuel includes coal, wood,
biomass, tires, plastics, and other nonfossil solid materials (see 40 CFR 63.7575). For
large units burning solid fuel, emission limits have been established for HCI, Hg, PM
and CO. These limits are summarized in Table ERS 1.

No other NESHAPs apply to a fluidized bed boiler combusting biomass fuels. The
following NESHAPs apply to other non—-combustion-related emission units at a plant
burning natural gas and a plant burning biomass fuel:

— 40 CFR Part 60, Subpart Q: National Emission Standards for Hazardous Air
Pollutants for Industrial Process Cooling Towers.

— 40 CFR Part 60, Subpart FFFF: National Emission Standards for Hazardous Air
Pollutants: Miscellaneous Organic Chemical Manufacturing

Clean Air Market Programs

Acid Rain Program

The USEPA’s Acid Rain Program, created with the Clean Air Act Amendments
of 1990, is credited with implementing one of the most successful emission
reduction strategies ever. Emission data show that power plants subject to the
first phase of the program reduced emissions more than 40 percent below the
required level, primarily through the SOz emission allowance trading system.
The program was created to reduce emissions of SOz and NOx, the precursors of
acid rain.

The program focuses on coal-burning power plants, but it can also apply to
utility plants that use fuels with high sulfur and nitrogen content. The typical
dryer/RTO configuration of an ethanol plant used as a baseline plant for this
project is not subject to the Acid Rain Program because it is not a “utility unit,”
i.e., it does not serve a generator of electricity with a nameplate capacity of
more than 25 MWe, producing electricity for sale. Although the project
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conceptual plant is intended to generate electricity, it is assumed that the
amount of electricity generated will not reach the 25 MWe threshold necessary
for applicability of this program. If the plant design were to exceed this
threshold, the plant would be responsible for complying with the following
Acid Rain Program requirements:

=  Obtaining an Acid Rain permit

=  Providing for continuous emission monitoring systems in compliance with
40 CFR Part 75

» Ensuring that the plant holds (through the allowance trading system)
sufficient SOz emission allowances at the end of each year

=  Complying with NOx emission reduction requirements

Federal NOx Budget Trading Program

In 2005, the USEPA finalized rules to implement the NOx Budget Trading
Program. This program provides NOx reductions from fossil fuel-fired utility
units in a manner similar to the Acid Rain Program. The goal of the program is
to address NOx “transport” from upwind regions that contribute to
nonattainment with the ozone standards in the eastern half of the country.

Similar to the Acid Rain Program, the NOx Budget Trading Program focuses on
large, fossil fuel-fired utility units. Because the project conceptual plant
configurations are more akin to small cogeneration facilities, they will not be
subject to this program.

Minnesota and Wisconsin are not affected states in the NOx Budget Trading
Program.

Clean Air Interstate Rule

The Clean Air Interstate Rule (CAIR) is a clean air market program intended to
reduce NOx and SOz emissions from electric generating units (EGUS) in

28 eastern states, including Minnesota and Wisconsin, and the District of
Columbia. CAIR offers states two compliance options: (1) requiring power
plants to participate in a USEPA cap-and-trade program, under which states
will be allocated an emission cap proportional to historical electric utility NOx
and SOz emissions, or (2) implementing measures of the state’s choosing to
meet the state’s emission allocation. At the end of each accounting period

(i.e., year or ozone season), each affected facility must hold sufficient emission
allowances to cover its emissions.
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Under the federal cap-and-trade program, CAIR applies to “stationary fossil-
fuel-fired boilers or stationary fossil-fuel-fired combustion turbines serving at
any time, since the startup of a unit’s combustion chamber, a generator with
nameplate capacity of more than 25 MWe producing electricity for sale.” See
40 CFR 96.104(a). “Fossil fuel-fired means ... combusting any amount of fossil
fuel in any calendar year.” “Fossil fuel means natural gas, petroleum, coal, or
any form of solid, liquid, or gaseous fuel derived from such material.” See

40 CFR 96.102. The typical dryer/RTO ethanol plant used as a baseline plant for
this study is not subject to CAIR because the boiler or RTO does not serve a
generator of more than 25 MWe in capacity. Although the project conceptual
plant is intended to generate electricity, the biomass fuels we are considering
for these plants are not fossil fuels, nor are they derived from fossil fuels.
Biomass combustion projects are not the intended focus of this emission
reduction program. Consequently, CAIR will not apply to the NOx and SO:
emissions of ethanol plants combusting biomass fuels, an advantage for these
potential electricity generators.

Clean Air Mercury Rule

The Clean Air Mercury Rule (CAMR) is a clean air market program related to
CAIR. It attempts to control mercury emissions from the power sector utilizing
the cap-and-trade program created under CAIR for SOz and NOx emissions.
See 70 Federal Register (FR) 28606. CAMR will not apply to ethanol plants that
use biomass fuels to generate steam or electricity, unless the plants also fire
coal. Although the CAMR standards apply to “electric utility steam generating
units,” a utility unit for purposes of CAMR is limited to “a stationary coal-fired
boiler or a stationary coal-fired combustion turbine.” See 40 CFR 60.4102.

Summary

All of the clean air market programs to date focus on fossil fuel-fired electricity-
generating units. In all of these programs, biomass combustion units are not
intended to be regulated. This is evident in the exemptions these programs
provide for cogeneration facilities, which are typically smaller, distributed
utility units. Thus, either because biomass combustion will produce too little
electricity or because biomass is not a fossil fuel, the project conceptual plant
will avoid the clean air market programs and maintain an advantage over other
utility units in avoiding such complex regulations.
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State Emission Standards

Many states regulate emission sources with air quality control programs that go beyond the
federal requirements. This analysis reviews additional state requirements in Wisconsin and
Minnesota as representative state programs.

Each state is required by the Federal CAA to adopt and implement a state implementation plan,
or SIP. The state’s SIP shapes its air quality control plan, and contains all requirements for
controlling air contaminant emissions, according to federal requirements and according to
additional state requirements chosen to attain federal requirements. The SIP comprises
permitting, nonattainment area, hazardous air pollutant, mobile source, and numerous other
air-related programs. Because each state has some latitude within which to choose how to
comply with federal standards, SIPs vary from state to state.

Wisconsin

The WDNR is authorized to implement and enforce Wisconsin’s air quality control
regulations according to Wisconsin’s SIP.

Toxic Air Contaminants Emission Control

The WDNR regulates several hundred toxic air contaminants under NR 445.
People exposed to these toxic chemicals at sufficient concentrations and
durations can suffer acute and chronic effects, including an increased risk of
developing cancer, or neurological, reproductive, respiratory, development, or
other health problems. Emission thresholds for HAPs are given under Chapter
NR 445, Wisconsin Administrative Code. Under NR 445, Best Available
Control Technology requirements (BACT) are triggered. For both the project
conceptual plants and a plant burning natural gas, a threshold analysis would
need to take place to determine if any threshold would be exceeded.

Table ERS 1 below provides a summary of HAPs known to be emitted from a
baseline and the project conceptual plants.

Nonattainment Areas

A nonattainment area is a geographic area, typically a county, that does not
meet the federal ambient air quality standards applicable to criteria air
pollutants.* Wisconsin currently has nonattainment areas for ozone and no
nonattainment areas for sulfur dioxide. The nonattainment areas for ozone
include Door, Kewaunee, Manitowoc, Kenosha, Milwaukee, Ozaukee, Racine,
Washington, Waukesha, and Sheboygan Counties. On June 14, 2007, the

4 CO, NO2, PMuo, Pb, SO, and ozone.
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WDNR submitted a request to the USEPA to redesignate all of these counties,
except Door and Sheboygan, as attainment areas.

Minnesota

The Minnesota Pollution Control Agency (MPCA\) is authorized to implement and
enforce Minnesota’s air quality control regulations according to Minnesota’s SIP.

Air Emissions Risk Analysis (AERA)

The MPCA uses a process called the Air Emission Risk Analysis (AERA) to
identify potential human health impacts, risks, or hazards to the public as a
result of chemical emissions to the air. Results of the AERA process help
inform the MPCA in making recommendations for permitting and
environmental review. The AERA also generates a risk estimate based on
emission rates and stack parameters compared with toxicity characteristics of
each chemical. This risk estimate number can then be compared with a
threshold value designed to characterize the potential amount of excess risk.

Not all ethanol facilities may need an AERA. The MPCA has developed a
checklist to help potential ethanol facilities determine if an AERA will be
required for their project. A copy of the checklist is included in Appendix B. If
a facility answers “No” to any of the seven characteristics listed on the
checklist, an AERA will be required. One characteristic states that a facility will
be using only natural gas as fuel and no solid fuels (e.g., coal and biomass) or
liquid fuels will be used. Since syrup is considered a liquid fuel, an AERA
would be required for the project conceptual plant.

As part of the AERA process, an estimation of the additional lifetime cancer
risks and hazard indices is made using the Risk Assessment Screening
Spreadsheet (RASS). First, a list of chemicals potentially emitted at the facility
is generated. Next, the emissions are estimated for the potentially emitted
chemicals that have at least one inhalation health benchmark value (IHB) in the
RASS. Dispersion factors for estimating air concentrations must then be
selected, and using the IHBs and multimedia factors in the RASS, potential
risks are estimated. At the request of the MPCA, the Minnesota Department of
Health (MDH) has also developed Ethanol Sector Specific Interim Exposure
Values (ESSIEVs) that can be used as screening tools for the environmental
review of ethanol facilities.

As a result of the AERA process, four possible courses of action could occur:

1. Further refined and focused risk assessment of the issues identified
through the screening process
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2. No further analysis

3. Consideration of implementing additional pollution prevention and/or
mitigative measures to reduce or better disperse emissions

4. Recommendation that the issue of risk be evaluated within an
environmental impact statement, if AERA is part of the Environmental
Review process

Standards of Performance

The project conceptual plant is not subject to the Minnesota Standards of
Performance for Stationary Sources (Minn. R. ch. 7011) or the Standards of
Performance for Industrial Process Equipment (Minn. R. 7011.0700 — 7011.0735).
The Standards of Performance for Stationary Sources apply to combustion
equipment that burns fossil fuels. Fossil fuels include natural gas, petroleum,
coal, wood, peat, and any form of solid, liquid, or gaseous fuel derived from
such materials for the purpose of generating useful heat.

Permitting

Preconstruction Review

Any person proposing to construct or install a stationary source of emissions must apply
for a construction permit, or permit-to-install, unless the proposed project falls within a
permit exemption. The agency process of reviewing the construction permit application,
determining applicable requirements under the Clean Air Act, and approving the use of
emission control technology is called a “preconstruction review.” A fuel ethanol
production facility is a stationary source of emissions that is not exempt from this permit
requirement. Preconstruction review can take from several months to a year to
complete, depending on site-specific issues and agency schedules.

The Clean Air Act requires states like Minnesota and Wisconsin to implement pre-
construction review programs for both major and minor sources. There is an increased
level of scrutiny for major sources, which are defined for facilities producing ethanol
through a natural fermentation process as sources that have the potential to emit 250
tons per year or more of a regulated pollutant. “Potential-to-emit,” or PTE, for this
category does not include fugitive emissions. Major stationary sources are subject to

5 The United States Environmental Protection Agency (USEPA) recently promulgated a change to its
interpretation of the “chemical process plant” source category definition to exclude fuel-grade ethanol
production facilities from the list of source categories subject to greater scrutiny. This change moves
the major source threshold for fuel-grade ethanol production facilities from 100 to 250 tons per year and
removes the requirement to account for fugitive emissions in PTE. The rule renders many ethanol
plants minor sources for preconstruction review. Based on the values provided by this analysis in
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the Prevention of Significant Deterioration, or PSD, Program, or the Nonattainment Area
New Source Review Program, depending on the location of the proposed plant site.

The Prevention of Significant Deterioration (PSD) Program

The PSD Program is the major source preconstruction review program that
applies to all “attainment areas.” An area (typically a county) is designated
attainment if it meets certain criteria for achieving compliance with the
National Ambient Air Quality Standards, or NAAQSs, which are concentration
limits for the criteria pollutants in ambient air. (Nonattainment Area New
Source Review (NAA NSR) is the analogous major source preconstruction
review program applying to all nonattainment areas.) The PSD Program
attempts to allow economic growth in attainment areas within specific air
quality goals, i.e., to avoid all “clean” areas from degrading to the limit of a
NAAQS for a regulated pollutant.

To achieve this goal, the PSD Program implements two review elements not
typically found in minor source preconstruction review: (1) an ambient air
guality impact analysis, and (2) a control technology analysis. The ambient air
guality impact analysis, usually performed through dispersion modeling,
ensures that added emissions to an air shed do not, in combination with other
newly constructed facilities, exceed a defined “increment” of air pollution. The
control technology analysis ensures that Best Available Control Technology
(BACT), the control standard applicable to major sources, is properly applied to
new emission units. Both analyses will limit emissions on a site-specific basis.

Ambient Air Quality Analysis

The ambient air quality impact analysis may result in emission limits more stringent
than federal and state emission control standards. The site-specific plant configuration,
surrounding terrain, and meteorological conditions may combine to cause adverse
ambient air impacts beyond the fence line. Anticipating modeling issues that might
arise from the project conceptual plants is beyond the scope of this project. However,
our experience indicates that typical ethanol plants, such as the baseline plant, may have
problems with modeling PM1o emissions without an adverse impact to ambient air
quality, especially if other emission units with poor dispersion (e.g., low exhaust
velocities or low stacks) and high hourly PMio emissions are present, such as diesel-fired
emergency generators. Biomass combustion will likely contribute to the PMio emissions
inventory for the project conceptual plant. Consequently, it is imperative that a new
facility considering this design perform dispersion modeling early in the design process.

Table ERS 4, the project conceptual plants would likely remain major sources for preconstruction
permitting. See 72 FR 24060; May 1, 2007.
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Depending on the many site-specific factors for dispersion modeling, changes to stack
height, stack location, or the level of control may be necessary.

BACT Demonstration

The control technology analysis may result in emission limits more stringent than
federal and state emission control standards because these emission control standards
are static, whereas BACT is designed to increase in stringency over time with
improvements in control technology. The federal definition of BACT is as follows:

An emission limitation based on the maximum degree of reduction of each pollutant
subject to regulation under [the Clean Air Act] emitted from or which results from any
major emitting facility, which the permitting authority, on a case-by-case basis, taking
into account energy, environmental, and economic impacts and other costs, determines
is achievable for such facility through application of production processes and available
methods, systems, and techniques, including fuel cleaning, clean fuels, or treatment or
innovative fuel combustion techniques for control of each such pollutant (see 42 U.S.C.
7479[3]).

BACT must be applied to every emission unit that emits a pollutant for which the source
is considered a major source. Here, the emission unit at issue is the fluidized bed
combustion unit,’ the most significant source of NOx and SOz emissions at the study
plant.”

Following USEPA guidance for determining BACT for an emission unit, the applicant
must do the following:

1. Identify all available control options (i.e., control options that have been
demonstrated in practice and have a practical potential for application).

2. Eliminate technically infeasible options.
3. Rank available, technically-feasible options by overall control effectiveness.

4. Evaluate the most effective controls, and document the results of the evaluation.

6 Note that the fluidized bed unit itself is the subject of a BACT demonstration. The USEPA has not
required applicants to redefine the basic design of the source or change the fundamental scope of the
project when considering available control alternatives. The source must simply consider
demonstrated control technologies for the proposed design, which is, in this case, a fluidized bed unit
fired with biomass fuels. See In re SEI Birchwood, Inc., 5 E.A.D. 25 (1994); In re Old Dominion Electric
Cooperative, 3 E.A.D. 779 (1992); and Memorandum from Mr. Stephen Page (OAQPS) to Mr. Paul Plath
(E3 Consulting) re: Best Available Control Technology Requirements for Proposed Coal-Fired Power
Plant Projects (December 13, 2005).

7 The fluidized bed unit serves as a VOC control device for the dryer. The fluidized bed unit may be part
of the BACT demonstration for the dryer, if the source has the potential to emit a significant amount of
VOCs.
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5. Select BACT.

Emission limits based on BACT are approved as a part of a major source’s construction
permit. Each state agency forwards approved BACT limits to the USEPA, which enters
them into a database that allows the public to track them. We have reviewed the
“RACT/BACT/LAER Clearinghouse,” or RBLC, to determine the most recent BACT
determinations for fluidized bed boilers. The results are presented in Tables ERS 2 and
ERS 3. Because it is not a widely applied technology, a BACT determination for biomass
fuel combustion in a fluidized bed unit is not yet available. However, the results of
BACT determinations for coal-fired fluidized bed boilers provide an indication of NOx
and SOz BACT emission levels from fluidized bed technology burning biomass.

The Nonattainment Area New Source Review (NAA NSR) Program

The NAA NSR Program is the major source preconstruction review program
that applies to all “nonattainment areas.” An area (typically a county) is
designated nonattainment if it fails to meet certain criteria for achieving
compliance with the NAAQSs. The NAA NSR Program attempts to allow
economic growth in nonattainment areas within specific air quality goals, i.e., to
reduce overall criteria pollutant emissions within the area and meet “rate of
progress” requirements within the Clean Air Act for attaining the NAAQS.

To achieve this goal, the NAA NSR Program implements two review elements
not typically found in minor source preconstruction review: (1) emission
offsets, and (2) a control technology analysis. Emission offsets ensure that net
emissions added to a nonattainment area are below zero, thus not only
avoiding any increase in emissions but also ensuring that emissions continue to
decrease despite economic development. The control technology analysis
ensures that the Lowest Achievable Emission Rate (LAER), the control standard
applicable to major sources in nonattainment areas, is properly applied to new
emission units. Both analyses will limit emissions on a site-specific basis.

Emission Offsets

Emission offsets are required at varying ratios, depending on the degree of
nonattainment of the air shed. Larger offsets are required for more polluted areas.
Offsets may be purchased as shutdown credits or other emission reduction credits
claimed by other sources in the area.

LAER Demonstration

The control technology analysis will likely result in emission limits more stringent than
federal and state emission control standards because, similar to BACT, LAER is a
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“technology-forcing” standard that increases in stringency over time with
improvements in control technology. LAER is more stringent than BACT, in that cost is
not a consideration. The federal definition of LAER is as follows:

1. The most stringent emission limitation which is contained in the implementation
plan of any State for such class or category of stationary source, unless the owner or
operator of the proposed stationary source demonstrates that such limitations are
not achievable; or

2. The most stringent emission limitation which is achieved in practice by such class or
category of stationary sources. This limitation, when applied to a modification,
means the Lowest Achievable Emission Rate for the new or modified emission units
within (the) stationary source. In no event shall the application of the term permit a
proposed new or modified stationary source to emit any pollutant in excess of the
amount allowable under an applicable New Source Performance Standard. See
42 U.S.C. 7501(3).

It is unlikely that NAA NSR will be an issue for the project conceptual plant. We know
of no ethanol plants, similar to the baseline plant, which have been successfully sited in
a nonattainment area. Nonattainment areas are typically large population centers.
Beyond the stringent air quality control requirements that would accompany such a
location, there are logistical and public relations reasons for avoiding a nonattainment
area site. Consequently, this review does not consider NAA NSR obligations any
further.

Operating Permits

Major Source Operating Permits

The purpose of Title V of the Clean Air Act Amendments of 1990, codified as 40 CFR
Part 70, is to create a uniform vehicle for administering the various programs of the
Clean Air Act. A “Title V Operating Permit” collects all air quality control requirements
applicable to a source into one document. Such a permit will inform company officials
and agency inspectors alike of all the source’s compliance obligations. Ideally, increased
compliance and more thorough enforcement will follow. If company officials comply
with existing rules, states are less likely to create new rules for increased environmental
cleanup.

40 CFR Part 70, or Part 70, provides regulations governing state operating permit
programs that implement the Title V Program. As the implementing authorities, states
must promulgate their own rules to require and issue Part 70 Permits and subsequently
receive EPA approval of their Part 70 Permit Programs. Minnesota’s Part 70 Permit
Program follows the federal provisions and is governed by Chapter 7007.0100 to
7007.1850 of the Minnesota Regulations. Wisconsin’s Part 70 Permit Program also
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follows the federal program and is codified at NR 407 of the Wisconsin Administrative
Code.

Applicability
In general, the Part 70 Permit Program applies to “major stationary sources.”
A major stationary source is

=  the group of emission units located within a contiguous area and under
common control that has the potential to emit 100 tons per year or more of
any regulated air pollutant;

=  any stationary source defined as major for the PSD or NAA NSR pre-
construction review programs; or

= astationary source of hazardous air pollutants that has the potential to
emit 10 tons per year or more of a single HAP, or 25 tons per year or more
of a combination of HAPs.

The Part 70 Permit Program also applies in most cases to sources regulated by a
New Source Performance Standard, a National Emission Standard for
Hazardous Air Pollutants, the Acid Rain Program, or other source category
designated by the USEPA.

Typically, an ethanol plant with a capacity to produce 50 million gallons per
year (MMGY) or more has a potential to emit 100 tons per year or more of a
regulated pollutant and is consequently a major source subject to the Part 70
Program.® Sources subject to Part 70 permitting requirements must submit a
permit application within 1 year of applicability, annually certify compliance
with all applicable requirements, and provide semiannual monitoring reports
demonstrating compliance with permit conditions. In Wisconsin and
Minnesota, a new source may apply for its Part 70 Operating Permit
simultaneously with its application for a Construction Permit, thus
streamlining the process to some extent.

Based on our review of potential emissions from the project conceptual plant, a
Part 70 Permit would be required.

8 USEPA's recent change in the definition of “chemical process plant,” discussed above, means that
ethanol facilities will not have to include fugitive emission sources in their source status determinations.
Fugitive emissions are primarily emitted from leaky fittings on the back end of the plant (VOC) and from
truck traffic kicking up dust (PM). Although combustion controls have been improving in recent years,
NOx and CO typically remain the pollutants emitted closest to the 100 tpy threshold. Consequently, the
change in the treatment of fugitive emissions is not likely to provide room for larger minor sources.

GA\BBE\MOREY_GROUP\BIOMASSCHPETHANOL-WEBUPDATES\CHAPTER-TASK7-EVALUATION RELATIVE TO STANDARDSREVISEDTEXT.DOC 03/20/08 15



