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Abstract:

This Draft Environmental Impact Statement (EIS) provides information about the potential environmental impacts of
the proposed Mesaba Energy Project, a coal-based Integrated Gasification Combined Cycle (IGCC) electric power
generating facility that would be located in the Taconite Tax Relief Area (TTRA) of northeastern Minnesota.
Excelsior Energy Inc. (Excelsior) proposes to design, construct, and operate the Mesaba Energy Project in two
phases; each phase would nominally generate 606 megawatts of electricity (MWe) for export to the electrical grid,
1,212 MWe total. DOE’s Proposed Action is to provide a total of $36 million in co-funding, through a cooperative
agreement with Excelsior under the Clean Coal Power Initiative (CCPI) Program, for the design and one-year
operational demonstration testing period for Phase I. The total cost of Phase I is currently estimated at $2.16 billion.
This EIS addresses the impacts of both phases of the Mesaba Energy Project as connected actions, even though only
Phase I would be co-funded under the CCPI Program. DOE may also provide a loan guarantee to Excelsior pursuant
to the Energy Policy Act of 2005 to guarantee a portion of the private sector financing of the project; however, this
potential loan guarantee is not part of DOE’s Proposed Action. Because the proposed facility is considered a Large
Electric Power Generating Plant, the Project is subject to the Minnesota Power Plant Siting Act (Minnesota Statutes
Chapter 216E), which requires the preparation of a state-equivalent EIS. The EIS requirements under the National
Environmental Policy Act and the Minnesota Power Plant Siting Act are substantially similar, and DOE has prepared
this EIS in cooperation with the MDOC to fulfill the requirements of both laws.

The Federal Register “Notice of Intent to Prepare an Environmental Impact Statement and Notice of Proposed
Floodplain and Wetlands Involvement for the Mesaba Energy Project Integrated Gasification Combined Cycle
(IGCC) Demonstration Plant Northern Minnesota Iron Range, Itasca County, MN” was published on October 5,
2005 (70 FR 58207). DOE held public scoping meetings on October 25, 2005, in Taconite, MN, and on October 26,
2005, in Hoyt Lakes, MN. MDOC held public scoping meetings at the same two locations, respectively, on August
22 and 23, 2006. This EIS evaluates the environmental consequences that may result from the Proposed Action at
two possible sites (West Range and East Range Sites). Excelsior’s preferred site is the West Range Site in the City
of Taconite in Itasca County, MN. The East Range Site is Excelsior’s alternative site in the City of Hoyt Lakes in
St. Louis County, MN. This EIS also analyzes the No Action Alternative, under which DOE would not provide
cost-shared funding to demonstrate the Mesaba Energy Project, beyond that required to complete the NEPA process.

Comment Period:
Comments postmarked by January 11, 2008, will be addressed in the Final EIS, which will be used by DOE in its
decision-making process for the Proposed Action. DOE will consider late comments to the extent practicable.






SUMMARY

The U.S. Department of Energy (DOE) has prepared this Environmental Impact Statement (EIS) in
cooperation with the Minnesota Department of Commerce (MDOC) to evaluate the potential
environmental impacts of the Mesaba Energy Project. The project is a two-phased nominal 606 megawatt
electricity (MWe () per phase, 1,212 MWe,, total, Integrated Gasification Combined Cycle (IGCC)
generating station proposed to be located in northeastern Minnesota (Figure S-1). This EIS has been
prepared in compliance with the National Environmental Policy Act (NEPA) of 1969 as amended (42 USC
4321 et seq.) and the Minnesota Power Plant Siting Act (Minnesota Statutes § 216E.001-.18).

DOE is the lead Federal agency for this EIS; MDOC is the lead state agency. Both the U.S. Army
Corps of Engineers (USACE) (St. Paul District, Brainerd Office) and the U.S. Department of Agriculture
(USDA) Forest Service (Superior National Forest, Laurentian District) have participated as cooperating
agencies. USACE agreed to be a cooperating agency because the placement of dredged or fill material in
waters of the U.S., including wetlands, associated with the proposal would require its authorization
pursuant to Section 404 of the Clean Water Act (CWA). In its role as a cooperating agency, USACE staff
has provided input regarding potential aquatic resource impacts and related regulatory requirements. As a
Federal Land Manager, the USDA Forest Service has an affirmative responsibility to protect air quality-
related values of wilderness areas. The USDA Forest Service, as a cooperating agency, provides technical
expertise in the review of air quality impacts. The proponent for the project is Excelsior Energy, Inc.
(Excelsior), an independent energy development company based in Minnetonka, Minnesota.
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PROPOSED ACTION

DOE Proposed Action and Alternatives

DOE’s Proposed Action is to provide a total of $36 million in co-funding, through a cooperative
agreement with Excelsior under the Clean Coal Power Initiative (CCPI) Program, for the design and one-
year operational demonstration testing period for Phase I of the proposed two-phased Mesaba Energy
Project. This first phase would be a nominal 606 MWe,;, IGCC power plant with an estimated cost of
$2.16 billion (NETL, 2006a). Phase II, which would be an identical, co-located 606 MWe plant, would be
privately financed and not involve co-funding by DOE.

A portion ($22,245,505) of the total funding has been made available for cost-sharing in the first
budget period under the cooperative agreement, prior to completion of the NEPA process. The activities
eligible for cost-sharing during the first period allow for the development of information (such as project
definition, preliminary design, and environmental studies and permitting) that provide the basis for this
EIS, consistent with DOE requirements and those of the MDOC, USACE, and USDA Forest Service. This
is typical both in the amount of funding and the types of allowable activities for a CCPI project of this
scope. Making these funds available does not prejudice DOE’s ultimate decision on the proposed action
and is consistent with DOE and Council on Environmental Quality (CEQ) regulations (10 CFR 1021.211
and 40 CFR 1506.1, respectively), which restrict DOE from taking action that would have an adverse
environmental impact or limit the choice of reasonable alternatives until the Record of Decision (ROD) has
been issued.

DOE may also provide a loan guarantee to Excelsior pursuant to the Energy Policy Act (EPAct) of
2005 to guarantee a portion of the private sector financing of the project; however, this potential loan
guarantee is not part of DOE’s Proposed Action. This EIS considers the impacts of both phases of the
Mesaba Energy Project as connected actions, consistent with NEPA policy, even though only Phase I
would be co-funded under the CCPI Program.

DOE Purpose and Need

DOE’s purpose in considering the Proposed Action (to provide cost-shared funding) is to meet the goal
of the CCPI Program (NETL, 2006b) by demonstrating the commercial readiness of the Conoco-Phillips
E-Gas™ gasification technology in a fully integrated and quintessential IGCC utility-scale application.
The principal need addressed by DOE’s Proposed Action is to accelerate the commercialization of clean
coal technologies that achieve greater efficiencies, environmental performance, and cost-competitiveness.
IGCC technology meets the goals of the CCPI by utilizing an estimated 240-year domestic supply of
reliable, low-cost coal in an environmentally acceptable manner. The project would demonstrate advanced
IGCC technologies to produce electricity, including advanced gasification and air separation systems,
feedstock flexibility, improved environmental performance characteristics, and improved thermal
efficiency. The technologies would be more efficient, economical, reliable, and environmentally favorable
than conventional coal-fueled steam electric generating plants. After a one-year demonstration period, if
economically feasible, the Mesaba IGCC power plant may be operated commercially for a period of 20
years or longer.

Alternatives Determined to be Reasonable

Section 102 of NEPA requires that agencies discuss the reasonable alternatives to the proposed action
in an EIS. The term “reasonable alternatives” is not self defining, but rather must be determined in the
context of the statutory purpose expressed by the underlying legislation.
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Congress established the CCPI Program with a specific goal — to accelerate commercial deployment
of advanced coal-based technologies that can generate clean, reliable, and affordable electricity in the
United States. The CCPI legislation (Pubic Law No. 107-63) has a narrow focus in directing DOE to
demonstrate technology advancements related to coal-based power generation designed to reduce the
barriers to continued and expanded use of coal. Technologies capable of producing any combination of
heat, fuels, chemicals, or other use byproducts in conjunction with power generation were considered;
however, coal is required to provide at least 75 percent of the fuel for power generation. Other
technologies that cannot serve to carry out the goal of the CCPI Program (e.g., natural gas, wind power,
conservation) are not relevant to DOE’s decision of whether or not to provide cost-shared funding support
for the Mesaba Energy Project, and therefore, are not reasonable alternatives.

The CCPI Program only allows for joint funding of proposed projects that have been selected through
a solicitation and negotiation process. In 2004, DOE issued the second-round CCPI solicitation. Private
sector participants submitted proposals in response to the solicitation. A group of proposals, representing
diverse technologies and using a variety of coals, was selected to further the goals of the CCPI Program.
DOE’s choices were limited by virtue of having to choose from the proposals that were submitted under
the solicitation process. The proposed project was selected under the second round of the CCPI Program
because of the opportunity to demonstrate the specific technology proposed: the Conoco-Phillips E-Gas™
gasification technology in a fully integrated and quintessential IGCC utility-scale application. Other
projects that proposed to demonstrate other technologies are not alternatives to the proposed project for
NEPA purposes.

Congress not only prescribed a narrow goal for the CCPI Program, but also directed DOE to use a
process to accomplish that goal that would involve a more limited role for the Federal government. Instead
of requiring government ownership of the demonstration project, Congress provided for cost-sharing in a
project sponsored by the private parties, with the provision for repayment of the public funds invested.
Therefore, rather than being responsible for the siting, construction and operation of the projects, DOE is
in the more limited role of evaluating CCPI project applications to determine if they meet the CCPI
Program’s goal. It is well established that an agency should take into account the needs and goals of the
applicant in determining the scope of the EIS for the applicant’s project. When an applicant’s needs and
goals are factored into the deliberations, a narrower scope of alternatives may emerge than would be the
case if the agency is the proprietor responsible for all project-related decisions.

No Action Alternative

Under the No-Action Alternative, DOE would not provide cost-shared funding to demonstrate the
commercial readiness of the Conoco-Phillips E-Gas™ gasification technology in a fully integrated and
quintessential IGCC utility-scale application (beyond funding required to complete the NEPA process).
DOE assumes that if Excelsior were to proceed with development in the absence of DOE funding, the
project would include all of the features, attributes and impacts as described for the Proposed Action.
However, without DOE participation, it is possible that the proposed project would be canceled. Therefore,
for the purposes of analysis in this EIS, the DOE No Action Alternative is assumed to be equivalent to a
“No Build” Alternative, meaning that environmental conditions would remain in the status quo (no new
construction, resource utilization, emissions, discharges, or wastes generated). If the project were
canceled, the proposed technology may not be demonstrated elsewhere. Consequently, eventual
commercialization of the integrated technologies would probably not occur because utilities and industries
tend to use known and demonstrated technologies rather than unproven technologies. This scenario would
not contribute to the CCPI goal of accelerating commercial deployment of advanced coal-based
technologies that can generate clean, reliable, and affordable electricity in the United States.

S-3



DOE/EIS-0382D MESABA ENERGY PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT SUMMARY

Alternative Sites

As described in Section 1.5, Excelsior is required by state regulations to consider at least two potential
sites for the proposed plant and two potential alignments for high voltage transmission lines (HVTLs).
Excelsior’s preferred and alternative sites and alignments are described in Section 2.3. Both Excelsior’s
preferred and alternate sites for the Mesaba Generating Station would be located in the Taconite Tax Relief
Area (TTRA) of northeastern Minnesota to receive beneficial consideration in accordance with Minnesota
Statutes § 216B.1694 (see Section 1.5). Figure S-1 shows the boundary of the TTRA and the two
alternative locations (West Range Site and East Range Site) for the proposed project.

Since DOE’s decision in this EIS relates to the funding of a project selected competitively in
accordance with objectives of the CCPI Program, DOE has not participated in the identification or
selection of alternative sites or alignments for the Mesaba Energy Project. However, Excelsior has
prepared an analysis of alternative sites within the TTRA (see Appendix F1), in which it concludes that the
West Range and East Range sites are the only practicable alternative sites. DOE has reviewed Excelsior’s
site analysis and found it to be adequate for purposes of determining reasonable site alternatives for this
EIS. Accordingly, the West and East Range sites are evaluated in detail as reasonable alternatives.

Alternatives Eliminated from Further Consideration

DOE considered the following alternatives in addition to the Proposed Action and No Action
Alternative. For the reasons described below, DOE elected not to carry these alternatives forward for
detailed evaluation in this EIS.

Alternative Sizes

The proposed project could be demonstrated using a smaller-sized plant; however, a smaller-sized
plant would not be sufficiently large to demonstrate the large utility-scale commercial viability of the IGCC
technology advancements, which is the central purpose of this CCPI project. The smaller-sized, single
process system IGCC plant was successfully demonstrated as part of the predecessor Clean Coal
Technology (CCT) program at the Wabash River Coal Gasification Repowering Project (Wabash) located
in Terre Haute, Indiana. Following the Wabash demonstration, a Value Improving Practices (VIP) process
— a formal industry process applying nine separate practices — was applied to examine lessons learned,
identify options to improve cost and performance, and optimize the design for application to large utility-
scale commercial plant configurations. An availability target above 85 percent would be needed to
successfully compete against older technology base load facilities in the power generation industry.
Multiple process systems would be required to meet this availability requirement, including a more cost-
effective redundancy within the plant, low-cost back-up systems of conventional technologies, and the
integration of these features throughout the plant. The proposed project would demonstrate the large
utility-scale commercial design configuration resultant from the Wabash VIP process and subsequent
research and development consistent with the DOE IGCC Roadmap.

Alternative Technologies

DOE could demonstrate other coal gasification technologies instead of the Proposed Action; however,
such alternatives would not demonstrate the commercial readiness of the Conoco-Phillips E-Gas™
gasification technology, which is DOE’s purpose for this demonstration project.
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Other Alternatives

The alternative of incorporating technologies to reduce the “carbon footprint” of the Mesaba Energy
Project was also considered. DOE recognizes that fossil fuel burning is the primary contributor to
increasing carbon dioxide (CO,) concentrations in the atmosphere (IPCC, 2001). CO, is a significant
greenhouse gas, and increasing concentrations of greenhouse gases show correlation with global warming.
DOE recognizes that there are concerns about the effects of fossil fuel use on global climate change.
Therefore, DOE oversees other research programs aimed at reducing the cost of electricity associated with
power production and proving the viability of technologies for carbon capture and sequestration (CCS) to
reduce CO, emissions from fossil fuel use. DOE expects that the combined efforts of these programs will
enable large-scale plants to come on-line by 2020 that offer 90 percent carbon capture with 99 percent
storage permanence at less than a 10 percent increase in the cost of energy services (NETL, 2007). The
planned in-service date for the Mesaba Energy Project is well in advance of the timeline for achieving the
DOE CCS goal.

Based on an analysis of the current feasibility of carbon capture and sequestration provided in
Appendix A2, CCS is not considered a reasonable alternative to DOE’s Proposed Action. However,
because CCS could become feasible during the commercial lifetime (at least 20 years) of the facility, DOE
has evaluated the impacts of implementing CCS during commercial operation of the project in Section
5.1.2.1 of this EIS based on the most current and representative information about available technologies.

Alternatives Available to the Minnesota Public Utilities Commission

The Minnesota Public Utilities Commission (PUC), as supported by the MDOC, has the responsibility
for siting power plants having the capacity to operate at 50 MWe or greater (i.e., Large Electric Power
Generating Plants [LEPGPs]) and transmission lines designed or capable of operation at a voltage of 100-
kilovolts (kV) or greater (i.e., HVTLs). The Minnesota legislature directed the PUC to designate sites that
minimize adverse human and environmental impacts while ensuring electric power system reliability and
integrity and ensuring that electric energy needs are met and fulfilled in an orderly and timely fashion.
Minnesota Rules Chapter 4400 establishes the requirements for submitting and processing a permit
application. In the application, the applicant must identify the preferred site for the power plant and one
alternative site. As part of the permitting process, the MDOC prepares an EIS on the project and holds a
contested case hearing. The PUC has up to one year from the time the application is accepted to complete
the process and make a decision on the permit.

In accordance with these requirements, and after considering the potential impacts of the project, the
PUC has the responsibility for taking one of the following actions:

(1) Approve and issue permits for Excelsior’s preferred site and corridors.
(2) Approve and issue permits for Excelsior’s alternative site and corridors.
(3) Disapprove the Joint Permit Application submitted by Excelsior.

Excelsior’s Proposed Project and Alternatives

As the project proponent, Excelsior proposes to construct and operate a 1,212-MWe () Mesaba
Generating Station, together with its associated support structures and utility lines, within the TTRA. The
TTRA (see Figure S-1) is a geographic area in northeastern Minnesota that encompasses approximately
13,000 square miles and stretches from Crosby, Minnesota across the state’s Cuyuna, Mesabi, and
Vermilion iron ore ranges to the north shore of Lake Superior. This area was the site of some of the largest
iron mines in the world, but is now economically depressed. Excelsior’s project siting efforts centered on
the TTRA in part to qualify for favorable consideration as an “innovative energy project” under Minnesota
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Statutes § 216B.1694. Excelsior focused particularly on potential sites within the Mesabi Iron Range due
to the existing infrastructure system developed in response to earlier industrial mining activities.

In consultation with USACE regulatory staff, Excelsior developed a purpose and need statement to
satisfy USACE NEPA and CWA Section 404 requirements. In summary, Excelsior’s purpose and need for
the project are based on factors including (1) confirming the commercial viability of the IGCC technology
for power generation at utility scale; (2) helping to satisfy Minnesota’s need for baseload power; (3)
implementing state energy policies and objectives; and (4) utilizing Minnesota and Federal incentives for
the construction and operation of an “innovative energy project.”

The Mesaba Generating Station would consist of the Mesaba Energy Project (Phase I) and an identical
facility (Phase II) on the same site. Each phase would be rated nominally at peak to deliver 606 MWe . to
the high voltage switchyard located within the fenced boundary of the selected site.

The project would employ IGCC technology, using ConocoPhillips E-Gas™™ technology. Gasification
is the process of converting coal, petroleum coke, or blends of these resources to a gaseous fuel called
synthesis gas (syngas). A combined-cycle electric power plant is one that uses both a steam turbine
generator and a combustion turbine generator at one location to produce electricity. Combining
(integrating) the gasification process with the combined-cycle power plant is known as IGCC, which is an
inherently lower-polluting and more energy-efficient technology for producing electricity from solid
feedstocks. Key aspects of the project are presented in Table S-1.

In the E-Gas™ process, coal, petroleum coke, or blends of coal and petroleum coke would be crushed,
slurried with water, and pumped into a pressurized vessel (the gasifier) along with purified oxygen. In the
gasifier, controlled reactions take place, thermally converting feedstock materials into syngas. The syngas
is cooled, cleaned of contaminants, and then combusted in a combustion turbine, which is directly
connected to an electric generator. The assembly of the combustion turbine and generator is known as a
combustion turbine generator (CTG). The expansion of hot combustion gases inside the combustion
turbine creates rotational energy that spins the generator and produces electricity. The hot exhaust gases
exiting the CTG would pass through a heat recovery steam generator (HRSG), a type of boiler, where
steam is produced. The resulting steam is piped to a steam turbine that is connected to an electric
generator. The expansion of steam inside the steam turbine spins the generator to produce an additional
source of electricity. Electric power for each phase of the project would be produced in two CTGs (about
220 MWe1055) €ach) and in one steam turbine generator (STG) (up to 300 MWeross)), for a total
production of 740 MWe g, per phase, or 1480 MWe ,.os5) for Phases I and 11

Table S-1. Key Technology Aspects of the Mesaba Energy Project

Two-Stage Gasifier | Gasifier consists of two stages: a slagging first stage, and an entrained flow, non-slagging
second stage. Unlike traditional pulverized coal power plants, where fuel is actually
combusted, in an IGCC power plant, slurry is fed to the gasifier along with oxygen (O) at an
elevated temperature and pressure. The feedstock would be almost totally gasified in this
environment to form syngas consisting principally of hydrogen (H), carbon monoxide (CO),
CO,, and water.

Syngas Cleanup Syngas cleanup and desulfurization systems that include the processes for syngas cooling,
particulate matter removal, syngas scrubbing, acid gas removal, mercury removal, and
potential future retrofit for carbon capture.

Mercury Removal For mercury removal, the syngas would pass through fixed beds of activated carbon
prepared with a special impregnate to remove mercury. Multiple beds would be used to
obtain optimized adsorption.
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Table S-1. Key Technology Aspects of the Mesaba Energy Project

Carbon Capture The IGCC power plant would be designed to allow for future carbon capture, if required.
Adaptable Technologies currently exist that could allow the removal of CO- from the syngas, reducing
CO; emissions by roughly 30 percent. Future technologies are expected to be demonstrated
that could capture up to 90 percent of the CO, emission from the combustion gases. Once
captured, the CO- could be used for enhanced oil recovery or stored in appropriate geologic
(saline) formations. As part of its Power Purchase Agreement approval process, Excelsior
has submitted a carbon capture and sequestration plan to the PUC (see Appendix A).

Excelsior is required by state regulations to consider at least two potential sites for the proposed plant
and, under certain conditions, two potential alignments for HVTLs. Excelsior’s site selection process
required several years of study that included a three-tiered siting process to identify the most favorable
location for the Mesaba Generating Station. The first tier was conducted under a state statute enacted in
2003 (Minnesota Statutes § 216B.1694, Subdivision. 1(3)) that included, among other things, a provision
allowing up to three “innovative energy projects” to be located in the TTRA. Excelsior then determined
which regions throughout the TTRA have the necessary minimum infrastructure (e.g., HVTLs, water, and
gas), rail access, road access, and other necessary components to develop the project. Once the initial
candidate areas of the TTRA were identified, a second tier of evaluation was performed that included a
review of engineering feasibility, environmental compatibility, community support and acceptance, and
other criteria. The third tier of evaluation consisted of a detailed analysis of the candidate project sites in
Excelsior’s Joint Permit Application.

Fifteen sites were initially identified by Excelsior during the screening process. Excelsior documented
its rationale for eliminating certain sites based on the site evaluation criteria and concluded that the West
Range Site and the East Range Site are the only practicable alternatives available to Excelsior at this time.
Figure S-1 shows the boundary of the TTRA and the locations of the West Range Site and East Range Site.

Expected operational characteristics of the project would generally be the same for the alternative sites
with exception of water requirements, discharges, and PM, emissions as described below. The expected
operational characteristics for each site are summarized in Table S-2. Pollution prevention, recycling, and
reuse features are presented in Table S-3. The location and extent of HVTLs, water sources, rail, gas
pipelines, and other infrastructure requirements are dependent upon each of the sites under consideration
by Excelsior. Information on these project features as they relate to the sites being considered is provided
in the following sections.

The principal differences in operating characteristics of the Mesaba Generating Station at the West
Range Site and East Range Site listed in Table S-2 are attributable to the following factors:

® The East Range Site is located in the Lake Superior Watershed of the Great Lakes Basin, while the
West Range Site is in the Upper Mississippi River Basin. At either site the generating station
would include a Zero Liquid Discharge (ZLD) system to remove contaminants in the discharge
from the gasification process. At the West Range Site, cooling tower blowdown water can meet
standards for discharge to surface waters. However, because of severe restrictions on discharges
of mercury to surface waters in the Great Lakes Basin, the generating station at the East Range Site
would include an enhanced ZLD system to process cooling tower blowdown, thus eliminating all
discharges. Because of the lower quality of source water in mine pits at the East Range Site, the
water could not meet standards for discharge to Great Lakes Basin waters even if discharged
directly from the source.

® The use of the enhanced ZLD at the East Range Site would impose an additional power load on
the station equal to about 2 MW each for Phases I and II, which would reduce the generating
capacity at the East Range Site for the same fuel consumption.

S-7




DOE/EIS-0382D MESABA ENERGY PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT SUMMARY

® The lower water quality of process water at the East Range Site would result in greater amounts of
particulate mater emissions from the cooling towers.

® The enhanced ZLD at the East Range Site would also increase the solid waste disposal
requirements for ZLD filter cake.

® The enhanced ZLD at the East Range Site would, however, reduce the water demand for the
station, because the cooling tower could be operated at higher recirculation rates (cycles of
concentration) than possible at the West Range Site.
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Table S-2. Expected Operating Characteristics — Mesaba Energy Project
(Total for Phases | and Il, except where noted)

Operating Characteristics West Range Site East Range Site
Generating capacity (MWe)?
Phase | 606 <606
Total (Phases | and Il) 1,212 <1,212
Load Output
Capacity Factor (percent) 92 92
Coal consumptionb (tpd)
Sub-bituminous (PSQ) 17,100 17,100
Bituminous (PSQ) 12,240 12,240
Sub-bituminous/petroleum coke (50:50) (PSQ) 12,900 12,900
Water requirements® (gpm)
Average water use (at 3 COC for West Range) 10,300 7,400
Peak water use 15,200 10,000
Air emissions (tpy)
Sulfur dioxide (SO>) 1,390 1,390
Oxides of nitrogen (NOx) 2,872 2,872
Particulate matter® < 10 microns (PMy0) 493 709
Carbon monoxide (CO) 2,539 2,539
Mercury (Hg) 0.027 0.027
Lead (Pb) 0.030 0.030
Volatile organic compounds (VOCs) 197 197
Carbon dioxide® (CO») 10.6(SB)/9.4(B) >10.6(SB)/>9.4(B)
Effluent discharges
Sanitary wastewater' (gpd) 400 400
Cooling tower blowdown discharge? (gpm) 3,500 0
Solid wastes” (tpy)
Mercury removal carbon (H) 14 14
Sour water sludge (H) 30 30
Sour water carbon (H) 48 48
Syngas treatment carbon (H) 60 60
Waste char and ash (NH) 160 160
Zero Liquid Discharge (ZLD) filter cake (H) ~4,400(Gl) ~4,400(Gl)/<24,500(PB)
Marketable Byproducts (tpd)
Slag (PSQ) 1,000 — 1,600 1,000 — 1,600
Sulfur (PSQ) 60 — 330 60 — 330

# The generating capacity at the East Range Site is expected to be approximately 2 MW less than the West Range Site per phase
due to the additional load of the enhanced ZLD system at the East Range Site.

® Peak use, both phases. Fuel flexibility allows the IGCC power plant to operate on either sub-bituminous coal, bituminous coal, or
a coal/petroleum coke blend.

°The use of an enhanced ZLD system at the East Range Site would enable a greater number of cycles of concentration, resulting
in a lower demand for process water.

9 Because of the lower quality of water used for cooling at the East Range Site, PM;, emissions from cooling towers would be
greater than for the West Range Site.

¢ CO. emissions are a function of the feedstock consumed and of the Mesaba Generating Station’s net heat rate. SB = Sub-
bituminous coal such as Power River Basin Coal; B = Bituminous coal such as lllinois Basin Coal; East Range Site with enhanced
ZLD system would have lower efficiency and higher emissions.

" Discharged to publicly owned treatment works (POTWs).

9 East Range enhanced ZLD system eliminates discharge of cooling tower blowdown.

" Fuel dependent; H = Hazardous; NH = Non-hazardous; Gl = Gasification Island; PB = Power Block

gpd = gallons per day; gpm = gallons per minute; tpd = tons per day; tpy = tons per year.

PSQ = partial slurry quench mode; COC = cycles of concentration.
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Table S-3. Key Pollution Prevention, Recycling and Reuse Features

Spill Prevention Control and
Countermeasure (SPCC) Plan

The SPCC Plan would develop measures to take in the event of a spill,
thereby insulating environmental media from the effect of accidental
releases. All aboveground chemical storage tanks would be lined or
paved, curbed/diked, and have sufficient volume to meet all regulatory
requirements. A site drainage plan would also be developed that would
isolate routine, process-related operations from affecting the surrounding
environment.

Feed Material Handling

The coal storage area would be paved or lined so that runoff can be
collected, tested, and treated as necessary. The coal storage area has
facilities to control fugitive dust emissions. The coal conveyors would be
covered.

Coal Grinding and Slurry Preparation

The coal grinding equipment would be enclosed and any vents would be
routed to the tank vent incinerator/auxiliary boiler. The water used to
prepare the coal slurry would be stripped process condensate (recycled).

Gasification, High Temperature Heat
Recovery, Dry Char Removal and
Slag Grinding

The char produced in gasification would be removed and returned to the
first stage of the gasifier (recycled). This improves the carbon conversion
in the gasifier and reduces the amount of carbon contained in the gasifier
slag. Reduced carbon content makes the slag more marketable and
reduces the likelihood that it must be disposed in a landfill.

Slag Handling

The slag dewatering system would generate some flash gas that contains
hydrogen sulfide (H2S). The flash gas would be recycled back to the
gasifier via the syngas recycle compressor. Water that is entrained with
the slag would be collected and sent to the sour water stripper for
recycling.

Sour Water System

Sour water would be collected from slag dewatering and the low
temperature heat recovery system, and the ammonia (NHs) and H2S
would be stripped out and sent to the Sulfur Recovery Unit (SRU). The
stripped condensate would be used to prepare coal slurry. Surplus
stripped condensate would be sent to the ZLD unit.

Zero Liquid Discharge (ZLD)
System*

The ZLD system would concentrate and evaporate the process
condensate. The ZLD would produce high purity water for reuse and a
solid filter cake for disposal off site. The ZLD would concentrate and
dispose of heavy metals and other contaminants in the process
condensate. The ZLD would also be a recycle unit because the recovered
water would be reused, reducing the total plant water consumption.

Carbonyl Sulfide (COS) Hydrolysis

The gasifier would produce small quantities of COS that cannot be
absorbed in the Acid Gas Removal (AGR) system. The COS hydrolysis
unit would convert COS to H.S, which would then be removed in the AGR
unit. The COS hydrolysis unit would improve the sulfur recovery efficiency
and reduce the total amount of sulfur in the syngas, and ultimately, the
release of SO, from the HRSG stacks.

Mercury Removal Features

The mercury removal unit would use specially formulated activated carbon
to capture trace quantities of mercury that may remain in the syngas.
Mercury in the sour water handling system would be captured via
activated carbon filters strategically placed prior to potential release
points.

Acid Gas Removal (AGR)

The AGR system would remove HS from the raw syngas and produce a
sweet (low sulfur) syngas for use in the combined cycle power block. The
AGR would produce concentrated H»S feed for the SRU.

Sulfur Recovery Unit (SRU)

The SRU would convert the Hz2S to elemental sulfur that would be
marketed for use as a fertilizer additive or for production of sulfuric acid.
The tail gas from the SRU would be recycled back to the gasifier.

S-10
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Table S-3. Key Pollution Prevention, Recycling and Reuse Features

Fuel Gas Moisturization The fuel gas moisturization system would improve the recovery of low
level heat from the gasification process and serve as a diluent for the
syngas used in the combustion turbines. Nitrogen from the air separation
unit (ASU) would also be used as a diluent. Dry, clean syngas typically
has a heating value in the range of 250 to 300 Btu per standard cubic foot.
If the dry syngas was used directly in the combustion turbines, the thermal
NOx formed would be too high. Earlier IGCC plants used steam injection
for NOy control, which is less efficient than using fuel moisturization and

nitrogen.
Integration of the air separation unit | The ASU would produce nitrogen as a by-product; this is an effective
(ASU) and Power Block diluent for NOy control. The ASU would require large amounts of electrical

power for air compression. Part of the air compression requirements
would be provided by the combustion turbine compressors, further
integrating the gasification and combined cycle power block portions. This
integration reduces the ASU auxiliary power requirement and increases
the net power output by the plant.

Boiler Blowdown and Steam Boiler blowdown and steam condensate would be recovered from the

Condensate Recovery combined cycle power block and gasification facilities and would be
reused as cooling tower makeup.

Training and Leadership All corporate and plant personnel would be trained on continuous

improvement in environmental performance especially as such training

and programs apply to: (1) setting, measuring, evaluating and achieving
waste reduction goals, and (2) reporting the results of such programs in
annual reports made available to the public.

*A ZLD system would treat water from the bottom of the ammonia stripper at either site to prevent contaminants in feedstocks from
being discharged to surface waters. For the East Range Site only, an enhanced ZLD system would also treat cooling tower
blowdown to eliminate all direct effluent discharges to receiving waters as necessitated by the stringent requirements applying to
discharges of mercury in the Lake Superior Basin watershed.

West Range Site and Corridors

Excelsior proposes to locate the Mesaba Generating Station on an approximately 1,260-acre site in the
City of Taconite within Iron Range Township in Itasca County. The project’s generating facilities would
connect to the power grid via new and existing HVTL corridors to a substation near the unincorporated
community of Blackberry. Excelsior or a local public utility would construct, own, and operate a new
natural gas pipeline connecting to two existing 36-inch pipelines owned by Great Lakes Gas Transmission
Company (GLG) to provide start-up and backup fuel for the station. Key features of the West Range Site
and corridors, including Excelsior’s preferred choices for utilities and transportation components and
alternatives they considered, are listed in Table S-4 and illustrated in Figure S-2.

East Range Site and Corridors

Excelsior’s alternative East Range Site for the proposed Mesaba Generating Station is an
approximately 810-acre site within the city limits of Hoyt Lakes in St. Louis County, approximately 1 mile
north of the downtown area. The project’s generating facilities would connect to the grid via existing
HVTL corridors that lead to a substation near the unincorporated community of Forbes. Northern Natural
Gas (NNG) would construct, own, and operate a gas pipeline as an extension of the company’s interstate
pipeline system to provide start-up and back-up fuel for the station. Key features of the East Range Site
and corridors, including Excelsior’s preferred choices for utilities and transportation components and
alternatives they considered, are listed in Table S-5 and shown in Figure S-3.
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DOE/EIS-0382D MESABA ENERGY PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT SUMMARY

EIS ScoPING

Because the EIS for the Mesaba Energy Project has been prepared as a joint Federal and state
document to satisfy the requirements of NEPA and the Minnesota Power Plant Siting Act, the scoping
requirements of both Federal and state legislation were applicable. The DOE public scoping process —
including two public scoping meetings — was conducted early in the process as required by NEPA
regulations. However, as required under state regulations, MDOC could not conduct public scoping
meetings until after receipt of the joint permit application. Therefore, separate DOE and MDOC scoping
meetings and scoping periods were held. However, representatives from DOE and MDOC attended all
scoping meetings, and the agencies considered scoping comments received during both scoping periods.

DOE Scoping Process

DOE published the Notice of Intent (NOI) to prepare this EIS in the Federal Register on October 5,
2005 (70 FR 58207), and sent copies to Federal and state agencies. Publication of the NOI initiated the
EIS process with a public scoping period (40 Code of Federal Regulations [CFR] Part 1501.7) for
soliciting public input. The Federal EIS scoping period extended through November 14, 2005, and
included two scoping meetings, one on October 25, 2005, in Taconite, Minnesota, and one on October 26,
2005, in Hoyt Lakes, Minnesota. These locations were selected for their close proximity to Excelsior’s
respective preferred and alternative sites.

DOE announced the public scoping meetings in the NOI and local newspapers. DOE also notified
Federal, state, and local agencies; public officials; non-governmental organizations; and 26 Native
American tribal governments, about the meetings. The public was encouraged to provide oral comments at
the meeting and to submit comments to DOE by the close of the EIS scoping period. The NOI and
announcements provided appropriate addresses and telephone numbers where comments could be
communicated to DOE by U.S. Mail, e-mail, toll-free telephone, or facsimile. Collectively, 157
individuals attended the public scoping meetings. Twenty-nine individuals presented oral comments, and
six comment sheets were submitted at the meetings. Additionally, 18 comments were submitted by e-mail,
five letters were received by mail, four comments were received by facsimile, and two comments were
received by telephone.

MDOC Scoping Process

The MDOC held two public scoping meetings for the project on consecutive nights, August 22 and 23,
2006, at the same facilities as the DOE public scoping meetings in Taconite and Hoyt Lakes, respectively.
The scoping meetings were announced in the Environmental Quality Board (EQB) Monitor on July 31,
2006, and notices were published in local newspapers. Additionally, notice was sent to those persons
whose names are on the EQB general notification list, regional and local governments, and each person
whose property is adjacent to any of the proposed sites or routes. Approximately 300 individuals attended
the public scoping meetings. All attendees were invited to provide comments, either written or oral, on the
proposed project. In all, 50 comments were stated publicly at the meetings and 49 comments were
submitted via e-mail, U.S. Mail, or facsimile. All of the various comment submissions were reviewed to
characterize specific issues, concerns, and questions to ensure the consideration of all substantive concerns.

Additionally, a Citizens Advisory Task Force was established by the PUC to provide input to the scope
of the EIS for the Mesaba Energy Project. The Task Force was requested to: (1) determine whether local
site or route specific information as presented within the Joint Permit Application is inaccurate or has
missing information; (2) recommend which site- or route-specific impacts and issues of local concern
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should be assessed in the EIS; and (3) express a preference for either the preferred or alternative site
contained within the Joint Permit Application if a consensus can be reached. Task Force members were
selected by the MDOC based on the responses to a solicitation letter, and the Task Force met three times
during August 2006 at locations near the West and East Range Sites.

During the final meeting of the Task Force, several members expressed an interest in developing
statements related to the project that could be supported by all members. A unanimous consensus was not
reached on any of the proposed statements, but a majority of the members voted affirmatively on the
following statements (note that the recommendations of the Task Force on limitations to the scope are not
binding on DOE):

®  This Task Force recommends that a site or sites be permitted and built on the Iron Range,
assuming that all environmental concerns are considered and adequately addressed in the
Environmental Impact Statement.

®  This Task Force recommends that any analysis of cumulative impacts only be conducted on
projects that have the necessary permits in place to proceed with the construction of the facility.

The Commissioner of MDOC issued the EIS Scoping Decision on September 13, 2006 (MDOC,
2006). The EIS Scoping Decision is contained in Appendix G of the EIS.

Scoping Issues

The scope of issues to be addressed in this EIS, and the significant issues related to the action, were
determined through several means including:

® The preliminary identification of issues by DOE as a part of the early project planning and internal
scoping;

® Additional issues identified by DOE as a result of state and Federal agency consultation and
coordination with representatives of Native American tribes;

® The identification of issues and concerns expressed in comments received from the public and
interested parties during the NEPA scoping process; and

® Additional issues and concerns expressed in comments received from the public and interested
parties during the Minnesota Power Plant Siting Act scoping process.

The Mesaba Energy Project has been assigned PUC Docket Number E6472/GS-06-668. Documents
submitted by Excelsior in conjunction with the state permitting process, including the Joint Permit
Application (Excelsior, 2006a) and the Environmental Supplement (Excelsior, 2006b), as well as other
documents relating to the state review process, and copies of all comments submitted in response to the
DOE and MDOC scoping meetings can be accessed at the PUC website:

http://energyfacilities.puc.state.mn.us/Docket.html?1d=16573

Comments received by DOE and MDOC during the respective public scoping periods, and which have
been considered appropriately in this EIS, generally aligned in the following categories:

General Comments

Among the general comments received during the DOE scoping period, respondents raised concerns
about the absence of direct notification to all adjacent landowners about the meeting, the limited amount of
material available about the project before the meetings, the desire for more written information to be
available about the project that could be taken home from the meetings, and questions about how the
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process would proceed after the meetings. Other comments emphasized that the project should meet all
regulatory requirements, expressed concerns regarding the project’s emission of greenhouse gases, and
raised concerns about the protection of Native American tribal interests.

During the MDOC scoping period, similar concerns were raised. Also, a number of comments
contained statements of opinion and rhetorical questions, such as the desirability of a particular site. Such
comments were not assimilated into the MDOC Scoping Decision in all cases; however, the EIS has
attempted to address the subjects raised to the extent appropriate.

Comments on the Purpose and Need

During the DOE scoping period, respondents expressed concerns about the need for the proposed
facility, both from the perspective of electricity demand (e.g., exemption from the Certificate of Need) and
from the perspective of whether coal use is the best choice to meet that demand. Others conveyed
concerns about the long-term operation and viability of the demonstration plant. Respondents questioned
whether the envisioned economic benefits of the proposed facility are valid, and whether economics should
outweigh the potentially adverse environmental and human effects.

Many of the same comments were expressed during the MDOC scoping period. However, because
Minnesota Statutes § 216B.1694, Subdivision 2, item 1 has exempted this facility from demonstrating need
and because this facility qualifies as an “innovative energy project,” issues related to the need, size, or type
of the facility are excluded from consideration by the MDOC staff. Such issues are not within the scope of
the state EIS.

Comments on the Proposed Action (Project Features)

During both the DOE and MDOC scoping periods, respondents recommended project information and
details to be provided in the EIS, including process information, information about the expected efficiency
and reliability of the plant, feedstocks, utility and resource requirements, emissions, and controls. Other
comments addressed the size of the plant and the expected “footprint,” rail alignments, transmission
corridors, and various other features. This information has been incorporated into the project/process
description sections of the EIS.

Comments on the Alternatives

Respondents during both scoping periods expressed concerns about the range of alternatives to be
considered in the EIS. Specific comments were made regarding DOE’s “No Fund” Alternative, as well as
alternative site and technology selection (e.g., greenfield versus brownfield sites and the applicability of
carbon sequestration technologies). Other respondents indicated that the project should include
alternatives for renewable energy sources, such as wind and solar power that would reduce air pollutants,
greenhouse gas emissions, and impacts on global climate change, or that the alternative of avoiding plant
construction through increased energy efficiency and conservation should be considered. The range of
alternatives available to DOE to satisfy DOE's purpose and need and to satisfy the goals of the CCPI
program is explained in this EIS; careful consideration was given to alternative technologies, including
carbon sequestration. MDOC has determined that the project proponent has considered siting and routing
alternatives as required by state law. MDOC will not, as part of its environmental review, consider whether
a different size or different type of plant should be built instead, nor can the MDOC consider the “No
Build” option.
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Comments Related to Specific Environmental Resources

Numerous comments were received during both scoping periods with respect to specific natural and
human environmental resources. The majority of the comments were related to the use of natural resources
(e.g., coal, land, and water), the discharge of pollutants to the natural environment (e.g., air, water, and
national parks), and the socioeconomic impacts of the project (e.g., jobs, taxes, and property values).
Comments were also received relating to eminent domain, wetlands destruction, increased vehicular and
rail traffic, the potential for adverse health effects, and demands on local community services (e.g.,
emergency responders, local water and sewer systems, and tourism/recreation). Native American tribal
issues that were raised related to the following areas: surveys to identify cultural resources; protection of
treaty rights to hunt, fish, and gather (i.e., potential impacts to wild game species, fisheries, and wild rice);
avoidance or minimization of negative impacts to natural resources such as air quality, water quality, and
wetlands; and cumulative effects. Concerns were also expressed by the general public about connected
actions and the cumulative effects of current industrial activities and future projects planned within the
vicinity of the Mesaba Energy Project. MDOC incorporated these issues, along with the typical LEPGP,
HVTL, and pipeline routing and siting impacts, into the proposed Order on the EIS Scoping Decision.
DOE has addressed these comments in respective resource sections throughout Chapter 4 of this EIS.

ENVIRONMENTAL IMPACTS

Chapter 3 of this EIS describes the baseline conditions for environmental resources that may be
affected in the regions of influence for the preferred West Range and alternative East Range Sites. Chapter
4 analyzes the potential impacts or consequences that the Proposed Action and No Action Alternative may
have on the respective environmental resources at the preferred and alternative sites. All substantive
comments received during the public scoping process were considered in the impact analysis. Table S-6
summarizes the impacts for the No Action Alternative and the Proposed Action at the West Range and East
Range Sites for the 17 principal environmental resource subjects considered in this EIS. Chapter 5
provides discussions of mitigation, irreversible and irretrievable commitments, the relationship between
short-term uses of the environment and the maintenance and enhancement of long-term productivity, and
the potential for cumulative impacts resulting from the Proposed Action.
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MESABA ENERGY PROJECT

DOE/EIS-0382D

SUMMARY

DRAFT ENVIRONMENTAL IMPACT STATEMENT
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