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Final Scientific/Technical Report Abstract

Disclaimer: This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency thereof,
nor any of their employees, makes and warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed. or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof,

Abstract

The Mesaba Energy Project is a nominal 600 MW integrated gasification combine cycle power project
located in Northeastern Minnesota. It was selected to receive financial assistance pursuant to code of
federal regulations (“CFR”) 10 CFR 600 through a competitive solicitation under Round 2 of the
Department of Energy’s Clean Coal Power Initiative, which had two stated goals: (1) to demonstrate
advanced coal-based technologies that can be commercialized at electric utility scale, and (2) to accelerate
the likelihood of deploying demonstrated technologies for widespread commercial use in the electric
power sector. The Project was selected in 2004 to receive a total of $36 million. The DOE portion that
was equally cost shared in Budget Period 1 amounted to about $22.5 million. Budget Period 1 activities
focused on the Project Definition Phase and included: project development, preliminary engineering,
environmental permitting, regulatory approvals and financing to reach financial close and start of
construction.

The Project is based on ConocoPhillips’ E-Gas™ Technology and is designed to be fuel flexible with the
ability to process sub-bituminous coal, a blend of sub-bituminous coal and petroleum coke and Illinois # 6
bituminous coal. Major objectives include the establishment of a reference plant design for Integrated
Gasification Combined Cycle (“IGCC”) technology featuring advanced full slurry quench, multiple train
gasification, integration of the air separation unit, and the demonstration of 90% operational availability
and improved thermal efficiency relative to previous demonstration projects. In addition, the Project
would demonstrate substantial environmental benefits, as compared with conventional technology,
through dramatically lower emissions of sulfur dioxide, nitrogen oxides, volatile organic compounds,
carbon monoxide, particulate matter and mercury.

Major milestones achieved in support of fulfilling the above goals include obtaining Site, High Voltage
Transmission Line Route, and Natural Gas Pipeline Route Permits for a Large Electric Power Generating
Plant to be located in Taconite, Minnesota. In addition, major pre-construction permit applications have
been filed requesting authorization for the Project to i) appropriate water sufficient to accommodate its
worst case needs, ii) operate a major stationary source in compliance with regulations established to
protect public health and welfare, and iii) physically alter the geographical setting to accommodate its
construction. As of the current date, the Water Appropriation Permits have been obtained.
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SECTION |I. EXECUTIVE SUMMARY

This report on the Mesaba Energy Project (the “Project”) covers the milestones and accomplishments
achieved during Budget Period 1, through August 31, 2012.

The Project was initially selected for funding by the U.S. Department of Energy (“DOE”) because of the
significant role it could play in demonstrating integrated gasification combined-cycle (“1GCC”)
technology at utility scale with high reliability. The Project was an early mover in proposing a multiple-
train IGCC facility with a spare gasification train. These design parameters were consistent with DOE’s
objectives for the Project of demonstrating IGCC at 600 megawatts (“MW”) of capacity and 90%
availability. In addition, the Project sponsors proposed and developed a design far surpassing the
objective of demonstrating criteria pollutant and mercury emission levels equal to or below those of the
lowest emission rates for utility-scale, coal-based generation. Finally, the Project demonstrated, based on
preliminary engineering and cost studies conducted by Fluor, that with the benefit of federal assistance
under the Energy Policy Act of 2005, the plant would be at cost parity with a comparably sized new,
greenfield coal facility utilizing conventional supercritical pulverized coal boiler technology, a critical
component of DOE’s effort to commercialize IGCC technology and start it down the path to cost parity
with mature, but considerably higher emitting conventional alternatives. These core accomplishments
validated the achievability of the Project’s objectives under Round II of the Clean Coal Power Initiative
(“CCPI).

Carbon capture and storage was not contemplated by CCPI Round II and was not part of the goals or
requirements of the DOE’s cost sharing under CCPI Round II. Nonetheless, Excelsior developed a
carbon capture and sequestration plan that was the first of its kind ever submitted to a state public utility
commission. Subsequent studies and developments confirmed the prudency of that plan, including the
economic decision to focus on enhanced oil recovery as the preferred storage approach. A full discussion
of the cost and regulatory barriers to CCS are included in the report.

A thorough site selection process was conducted for the Project, which resulted in the identification and
development of an excellent site for power plant development. Key advantages of the Project site include
access to competitive rail providers, proximity to abundant water resources, minimal network
reinforcement costs for transmission interconnection, and strong local community backing as evidenced
by over 25 letters of support from political bodies and the securing of local development funding. As a
result, the Project was successful in obtaining the first Site and Route permits issued for a coal plant in
Minnesota in over 25 years. The Project is the only active coal-fueled power plant development that is
exempted from a statewide ban on new coal facilities enacted by Minnesota in 2007 (see Minn. Stat.
216H.03), which is still in effect.

Building upon these merits, the Project reached the memorandum of agreement stage of development
with a coalition of prospective power offtakers. Furthermore, as part of its final loan guarantee
application, Excelsior developed a financing plan and risk mitigation framework that received a strong
preliminary credit rating from Fitch that would have resulted in an economically acceptable subsidy cost
under the DOE’s loan guarantee program.

A detailed analysis of the progress made to date on the Project is presented in Section 2 of this report,
organized by subtask, which include:

Engineering — (1) negotiation of a license agreement with ConocoPhillips (“COP”) for E-Gas™ solid
fuel gasification technology for the Project, (2) development by COP of the design basis as part of the
process design package, (3) completion of preliminary engineering of the plant to define the technical

MESABA ENERGY PROJECT 1 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report Executive Summary

design basis, including optimization studies on all major plant areas, and (4) preparation of a Class 5 cost
estimate to define plant capital and operating costs.

Transmission — Completion of all required Midwest Independent Transmission System Operator
(“MISO”) transmission planning studies and execution of a Large Generator Interconnection (“LGIA”)
agreement with Minnesota Power and MISO.

Environmental- (1) completion of the Final Environmental Impact Statement (“FEIS”) by Minnesota
and the DOE, (2) filing of all pre-construction permit applications under state permitting requirements,
and (3) completion of preliminary engineering to identify and propose, in the Project’s air permit
application, significant emission reductions that could be demonstrated in mercury, sulfur and nitrogen
oxide, representing reductions of 50-67% below the already ultra-clean emissions levels that were
analyzed in the Project’s FEIS.

Regulatory — (1) issuance of Siting and Routing Permits from the Minnesota Public Utilities Commission
(“MPUC”) for the site and all related plant infrastructure (transmission, water pipeline, etc), and (2)
certification by the MPUC and the Minnesota Court of Appeals that the Project is an “innovative energy
project” under Minnesota law, which entitles the Project to significant regulatory incentives, and issuance
by MPUC of an order indicating its support for the Project if output contracts were spread among utilities.

State Government Affairs — (1) exemption of the Project from the moratorium on new coal plants
serving Minnesota retail load enacted under 2007 state law (see Minn. Stat. 216H.03), and (2) legislative
extension of the validity of the Project’s site and route permits through 2019 (see Minn. Stat. 216B.1694).

Community Affairs — Development and maintenance of broad state and local support including financial
and other support from the Iron Range Resources and Rehabilitation Board (“IRRRB”), the regional
economic development agency of the state of Minnesota, and local support of 25 mayors, county boards,
regional organizations, and labor unions in the vicinity of the plant site.

Finance — (1) selection for funding by the MPUC and by the IRRRB, and private funding contributions,
(2) selection for federal benefits in competitive solicitations: awarded $133 million in investment tax
credits and selected to submit a full Loan Guarantee Application, and (3) submission of Loan Guarantee
Application to the DOE Loan Guarantee Project Office which was deemed complete by DOE and
included an Independent Engineer’s Report prepared by R.W. Beck and a Preliminary Credit Analysis
completed by Fitch.

In summary, during Budget Period 1, despite the barriers to the Project’s final construction (which
include the slow recovery from the recession of 2008, the discovery and production of large volumes of
low-cost shale gas, and crippling regulatory uncertainty) described in this report, the Project achieved an
advanced stage of development and was positioned to proceed to Front End Engineering and Design
(“FEED”) and subsequent financing once new coal-fired base load generation was signaled. Despite the
Project’s ability to comply with guidance as recent as March of 2011 on best available control technology
standards for new coal facilities, the Proposed Rule for New Source Performance Standards for CO,
emissions from new coal-fired power plants issued by the U.S. Environmental Protection Agency
(“EPA”) in April of 2012 requires new coal facilities to employ carbon capture and storage (“CCS”),
which DOE determined to be economically and logistically infeasible at the time of the Project’s Final
Environmental Impact Statement (“FEIS”). Excelsior has submitted comments on the proposed rule that
are included as Appendix A requesting that the Project be treated as a transitional source under the rule.
If accepted as a transitional source, the Project would be provided the flexibility to proceed without CCS
at its inception, with CCS facilities to be added if and when economically warranted.
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SECTION Il. PROJECT ACCOMPLISHMENTS AND DISCUSSION

Nomenclature

In this report, the terms “Project,” “Phase I,” or “Mesaba One” are used synonymously to refer to the first
nominal 600 MW power plant project to be constructed. The terms “Mesaba Two” and “Phase II”” are
used synonymously to refer to the second nominal 600 MW power plant project to be constructed. The
combined Phase I and Phase II developments are used synonymously with the term “Mesaba One and
Mesaba Two.” Note that DOE’s involvement was limited to Mesaba One, through the Cooperative
Agreement with MEP-I, LLC. MEP-I LLC and MEP-II LLC are the legal entities that would construct,
own, and operate Mesaba One and Mesaba Two, respectively. MEP-I LLC and MEP-II LLC are wholly
owned subsidiaries of Excelsior Energy Inc.

The following is a summary of the Project’s accomplishments for each of the subtasks.

A.SITE STRATEGIC PLANNING

The scope of work for Subtask 1.01 involved determining the specific location/site of the IGCC electric
power generating plant, including the requirements for any ancillary services such as grading, access
roads, utilities, storage facilities and other infrastructure requirements. It also involved finalizing site
option agreements with viable counterparties.

1. SITE SCREENING AND SELECTION PROCESS

Under Minnesota’s Power Plant Siting Act (“PPSA™),' an applicant seeking a permit for a large electric
power generating plant (“LEPGP”) site must submit an application wherein a minimum of two viable
project sites are proposed.” Given the Project’s generating capacity and its fuel type, the evaluation of the
sites proposed in the Project’s Joint Permit Application (“JPA”) — the East and West Range sites — was
conducted and documented pursuant to Minn. R. 7850.1000 through 7850.2700.> The screening process
which ultimately identified these two sites is discussed in this section.

a. Step One: Establishing Search Area and Site Selection Criteria

The search area was established as a result of state and federal legislation that enabled the Project. That
legislation extended critical incentives to support development of the Project, while specifying that the
Project must be located in the Taconite Tax Relief Area (“TTRA”) of Northeastern Minnesota in order to
be eligible for those incentives. The relevant legislation is described below.

' The Minnesota Power Plant Siting Act is authorized under Minn. Stat. 216E.001 and, from the permitting
perspective, implemented by the Minnesota Public Utilities Commission in accordance with Minn. R. ch. 7850.

* See Minn. R 7850.1900 Subp. 1C.

* The Joint Permit Application (i.e., “Mesaba Energy Project, Mesaba One and Mesaba Two, Joint Application to
the Minnesota Public Utilities Commission for the Following Pre-Construction Permits: Large Electric Power
Generating Plant Site Permit, High Voltage Transmission Line Route Permit and Natural Gas Pipeline Routing
Permit”) was submitted to the Minnesota PUC on June 16, 2006 by MEP-I LLC and MEP-II LLC in support of the
rules specified and, in addition, addressed siting requirements for high voltage transmission line and natural gas
pipeline routes.
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i, State Incentives

In its 2003 Special Session, the Minnesota Legislature enacted broad-reaching energy policy legislation
that, in addition to addressing the storage of spent nuclear fuel, recognized the need to provide for the
development of new and alternative sources of energy.® Among the options addressed, the Legislature
placed special emphasis upon the development of a project “that makes use of an innovative generation
technology utilizing coal as a primary fuel in a highly efficient combined-cycle configuration with
significantly reduced sulfur dioxide, nitrogen oxide, particulate matter, and mercury emissions from those
of traditional technologies.” The Innovative Energy Project (“IEP”) and the Clean Energy Technology
(“CET”) Statutes (collectively, the “Enabling Statutes™) emerged from the 2003 Session with the ability
to provide the State with a path to resolve critical energy issues® and deteriorating economic conditions in
Northeastern Minnesota.” Since passage of the Enabling Statutes, the MPUC has confirmed that the
Project is an IEP and is thus entitled to all the regulatory benefits provided therein.®

The Minnesota Legislature recognized that special forms of assistance would be necessary to encourage
the development of IGCC technology within the state. Thus, the IEP Statute provides important
regulatory incentives, including:’

Exemption from the requirements for obtaining a certificate of need,

Eligibility to increase transmission capacity without additional state review;

The power of eminent domain for sites and routes approved by the MPUC;

Status as a “clean energy technology” for the supply of electric energy to a utility that owns a

nuclear generating facility;

o The right to enter into a contract with a public utility that owns a nuclear generation facility to
provide 450 megawatts of baseload capacity; and

o Eligibility for a $10 million grant from the renewable development account for development and

engineering costs.

In order to take advantage of these important and unique incentives for an IEP, the Enabling Statutes
specify that the project must be located on a site within the TTRA. A project located elsewhere in the
state does not qualify for such incentives.

Il.  Federal Incentives

Federal loan guarantees are important to the development of innovative and emerging technologies
because the lower cost of capital associated with federally guaranteed loans reduces the typically higher
financing costs of such projects, making the cost of electricity more competitive. The United States
Congress recognized the importance of the incentives provided by the Enabling Statutes in supporting the

4 See 2003 Minn. Laws, 1st. Spec. Sess., ch. 11.

> See 2003 Minn. Laws, Ist. Spec. Sess., ch. 11, art. 4, § 1, codified as Minn. Stat. § 216B.1694, subd. 1(1).

% See Excelsior Energy Inc., Mesaba Energy Report to the Minnesota Public Utilities Commission 1-4, MPUC
Docket No. E-6472-/M-05-1993 (Dec. 23, 2005).

7 The Iron Range had lost an additional 2,000 jobs with the closure of the LTV Mining Company in 2001, bringing
the total job loss to more than 10,000 in the past decade. See 1) http://www.power-eng.com/articles/print/volume-
107/issue-7/news-update/minnesota-puts-its-weight-behind-coal-gasification.html and 2)
http://friendscvsf.org/Miningreport10-4.pdf. Given these concerns, the benefits of locating IGCC generation
facilities on the Iron Range were clear.

¥ MPUC, Order Resolving Procedural Issues, Disapproving Power Purchase Agreement, Requiring Further
Negotiations, and Resolving to Explore the Potential for a Statewide Market for Project Power Under Minn. Stat. §
216B.1694, Subd. 5, Docket No. E-6472/M-05-1993, Aug. 30, 2007.

’ Minn. Stat. § 216B.1694.
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widespread commercialization of IGCC technology. The Energy Policy Act of 2005'° (“EPAct2005”)
authorized the Secretary of Energy to make eligible for loan guarantees “a project located in a taconite-
producing region of the United States that is entitled under the law of the State in which the plant is
located to enter into a long-term contract approved by a State public utility commission to sell at least 450
megawatts of output to a utility.”'' Therefore, the Project’s location in the TTRA under Minnesota law
was a necessary condition for the federal loan guarantee provided in EPAct2005.

In a July 2008 meeting between the U.S. Army Corps of Engineers (“USACE”) and the DOE, the two
agencies concurred that, from the standpoint of the Clean Water Act (“CWA”) Section 404 analyses, the
alternatives analysis would be limited to the TTRA.

I/if. Site Selection Criteria

Although numerous studies involving the selection of coal-fired power plant sites have been published, a
presentation by the DOE’s National Energy Technology Laboratory (“NETL”) described the most critical
elements as follows: '

e Access to transmission lines,
e Available fuel, and
e  Water.

The state of Wisconsin published a host of additional power plant siting criteria that are commonly used
in the site selection process.”” Excelsior’s site selection efforts addressed these same fundamental
concerns.

Site selection criteria represent specific elements of concern that were collectively used to characterize the
likelihood of a potential site to accommodate the footprint and infrastructure required for Phase I and
Phase II of the Mesaba Energy Project (hereafter, “Mesaba One and Mesaba Two,” “IGCC Power
Station” or the “Station””) while minimizing environmental and societal impacts. Excelsior divided its site
selection criteria into three categories: permitting, technical, and site control. Permitting criteria focused
on issues related to the relative feasibility of obtaining preconstruction permits necessary to construct and
operate the IGCC Power Station. Technical criteria focused on the feasibility of constructing and
operating the Station, and site control criteria considered the likelihood of obtaining site ownership and
control in a timely manner with landowner cooperation.

Table A-1 lists the specific elements considered under each of these three categories.

12 See Public Law 10958, Aug. 8, 2005.

'See 42 U.S.C. § 16513(c)(1)(C). See also 42 U.S.C. § 16514(b)

"2 Hoffmann, Feeley, and Carney, “DOE/NETL’s Power Plant Water Management R&D Program —Responding to
Emerging Issues,” 8" Electric Utilities Environmental Conference, Tucson, AZ, January 24-26, 2005. See
http://www.netl.doe.gov/technologies/coalpower/ewr/pubs/05_EUEC Hoffmann_1.pdf.

1 Public Service Commission of Wisconsin, “Common Power Plant Siting Criteria.” September 1999. See
http://psc.wi.gov/thelibrary/publications/electric/electric05.pdf.
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Table A-1. Excelsior’s Site Selection Criteria

Permitting Criteria

What is the potential impact on Class I areas, including cumulative impacts of current

Pl Air and proposed projects?

P2 |Wetlands What is the potential for wetland impacts and mitigation if required?

Will there be any solid waste disposal landfills on the site or other structures or
P3 Groundwater operational features that could affect groundwater? If so, what is the depth to
groundwater and how might groundwater be impacted?

P4  |Floodplains How will the proposed Project impact floodplains on the site?

Are potential sources of water supply available, in what quantity/quality, and from

P> Water Supply what source or sources?

Wastewater Are publically owned treatment works (“POTW?) located in relative proximity to the
P6 . site, and can such POTWs accommodate plant-derived wastewaters? Are there bodies
Discharges .
of water nearby that can accommodate the wastewater after appropriate treatment?

Is the proposed site located within the Lake Superior Basin watershed? If so, can
Great Lakes Initiative |wastewater discharges meet the low GLI mercury discharge criteria as such limits can

P7 (“GLI”) be below the background mercury levels found in some Northeastern Minnesota
surface waters?
Natural/Cultural Does the site presegt any spep1al concerns w1.th respect to areas of
P8 Resources archaeological/architectural importance or with respect to threatened and endangered
species?
PO |Land Use Is the current zoning designation compatible with industrial activities? What are the

future land use plans for the proposed site and areas surrounding it?

Technical Criteria

Is there sufficient contiguous acreage, water and related infrastructure available to
T1 Plant Expansion accommodate the Phase I and Phase Il Developments, including rail loop? Is the area
sufficiently isolated for safety, security, dissipation of noise, and other considerations?

What are the size, shape, topography, and underlying soil conditions of the site? What
are the subsurface characteristics? Are there any geohazards that would preclude use of
the proposed site or confine the proposed facilities to specific areas?

Physical

T2 Characteristics

Is there adequate rail access for delivery of key pieces of equipment during
construction, and for delivery of coal and pet coke for operation? Is it possible to
develop more than one rail transportation option? Can Great Lakes ports be utilized to
help meet fuel transportation needs?

T3 Rail Access

How and where does the generator interconnection to the transmission system occur?
T4  |Transmission What transmission system network reinforcements, beyond the POI, may be required to
accommodate planned generating facilities?

How and where does the interconnection to the natural gas pipeline system occur and

TS5  |Natural Gas what is its available capacity?

How close is the nearest large industrial processing facility? Do potential synergies
T6  |Industrial Processing |exist with such facilities, including use of warmed water for industrial process uses,
syngas as a substitute for natural gas, common use of facilities, etc.?

Control Criteria

Cl1 Site Control Is it likely that site control can be obtained in a timely manner?
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b. Step Two: Identifying Initial Sites

Excelsior initiated its siting efforts by identifying within the TTRA numerous sites in separate industrial
complexes where the IGCC Power Station might share potential synergies with existing industrial
operations. Such industrial sites represented a desirable option for developing the Station based on the
infrastructure that was constructed to serve existing industrial operations.

However, any IGCC Power Station or other industrial facility cannot be indiscriminately placed in
existing industrial locations. For example, many sites on the Iron Range, but off the “iron formation,”
have been used as auxiliary mining lands and include areas where large quantities of rocks and soil
(stripped to expose natural mineral resources) have been placed. These areas, commonly referred to as
“mine dumps” are generally not suitable locations upon which to place the IGCC Power Station. In
general, the same is true for large areas where tailings'* have been sluiced and left to settle."

The owners of two existing industrial operations, Minntac and United Taconite (owned by United States
Steel Corporation and Cleveland-Cliffs Inc/Laiwu Steel Group, respectively, showed an initial
willingness to consider co-locating the IGCC Power Station on their sites. However, after extended
negotiations, the owners were unwilling to commit to terms with Excelsior to develop the IGCC Power
Station on their sites. Their unwillingness to execute agreements for use of their industrial sites for the
IGCC Power Station required Excelsior to look at other siting options.

Excelsior also considered the use of existing LEPGP sites within the TTRA. Discussion with the owners
found such sites to be unavailable for the Project’s development. Therefore, it was necessary to conduct a
search of greenfield sites, as described below.

[, Screening Process

Excelsior used geographical information system (“GIS”) mapping software to identify areas within the
TTRA potentially capable of supporting development of the [IGCC Power Station. In general, the areas
within the TTRA where Excelsior focused its search depended upon access to existing rail lines (i.e., the
means by which coal would be delivered to the Station) and the presence of the following attributes:

e Availability of water for cooling and other Station purposes;

e Proximity to existing high voltage transmission line (“HVTL”) corridors that could be used to
minimize environmental impacts associated with interconnecting the Station to the regional
electric grid;

Feasibility of acquiring large blocks of land in a timely manner;

Reasonable distance from nearby landowners;

Reasonable proximity to a major natural gas pipeline; and

High proportion of upland to wetland areas.

' Waste or refuse left in various processes of milling, mining, etc. From: Webster’s New World College
Dictionary, 4™ Edition, Michael Agnes, Editor, Wiley Publishing, Inc.

' Loose, water-saturated sands and silts of low plasticity may have adequate shear strength under static loading
conditions; however, if such materials are subjected to vibratory loading, they may lose strength to the point where
they flow like a fluid. The process in which susceptible soils become unstable and flow when shocked by vibratory
loading is called liquefaction, and it can be produced by vibration from blasting operations, earthquakes, or
reciprocating machinery. In very loose and unstable deposits, liquefaction can result from disturbances so small that
they are unidentifiable. See www.usace.army.mil/publications/eng-manuals/em1110-2-1911/c-3.pdf page 7.
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Rail Access

Figure A-1 shows the location of major rail trackage within the TTRA. Excelsior used a six-mile buffer
centered on each major rail line (that is, three miles on each side) to provide a general indication of the
characteristic area within which Excelsior believed it feasible to construct and operate the IGCC Power
Station. The costs and logistical challenges of securing rights of way and constructing rail to a site
beyond this buffer, in addition to the likelihood of greater wetland impacts for longer rail alignments,
generally rendered such sites unworthy of consideration.

Dual rail service via two major rail suppliers using their own track was identified as a key attribute in
Excelsior’s siting evaluation. The optionality created by such fuel supply and transportation diversity
allows for fuel supply contracting options that would minimize the Project’s fuel costs and allow for a
fuel and fuel transportation contracting strategy that could incorporate supply contracts of varying terms
and quantities, and spot market access. At a minimum, the Project could have a fuel supply cost that is
equal to the fuel supply costs of other regional fossil fueled power plants operated by Northern States
Power (“NSP” or “Xcel”) and Minnesota Power.'® The dual rail optionality available to the Project would
allow for fuel mixes that are lower in overall cost than these regional suppliers over the long term."’

' Excerpt from October 10, 2006 rebuttal testimony of Ralph Olson before the MPUC.
"7 Ibid, page 2, line 9.
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Figure A-1. Site Selection Screening
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Water Availability

The JPA submitted by Excelsior identified the IGCC Power Station’s water requirements, as shown in
Table A-2.

Table A-2. IGCC Power Station Water Appropriation Requirements

Average Annual Peak Appropriation
Appropriation (gal/min) (gal/min)

3,500" 5,000

7,000" 10,000

? Based on 8 cycles of concentration in the gasification island and the power block cooling towers

New facilities (as defined in 40 CFR 125.83) locating on waters of the United States and i) withdrawing
more than 2 million gallons per day, ii) using more than 25% of that volume for cooling purposes, and iii)
using a cooling water intake structure (“CWIS”) to divert such volumes of water to the source are
restricted as to the amount of water that can be withdrawn from such waters. Since the Mesaba Energy
Project would be a new facility and would meet these criteria, it would be subject to rules governing
cooling water intake structures (see 66 FR 65256). Such rules restrict the amount of water that can be
withdrawn from freshwater rivers, streams, lakes and reservoirs. Withdrawals from freshwater rivers or
streams must be no greater than 5 percent of the source waterbody mean annual flow; withdrawals from a
lake or reservoir must not disrupt the natural thermal stratification or turnover pattern (except where such
disruptions are determined to be beneficial to the management of fisheries). In 40 CFR 125.84(e), the
final rule governing CWISs recognized that a State may include more stringent requirements to the
location, design, construction and capacity of a CWIS at a new facility.'®

In evaluating flows in freshwater rivers or streams, Excelsior used daily flow information obtained from
United States Geological Survey gauging stations. Impacts associated with withdrawals from lakes or
reservoirs were estimated using information about the area of the specific resource, its maximum depth,
and the area of the littoral zone obtained from the Minnesota Department of Natural Resources’
(“MDNR”) Lake Finder web site."” Excelsior assumed no inflow to such resources (approximating
conditions that would be present during times of drought) and calculated the time it would take to lower
the level of the lake or reservoir to the point where water in the littoral zone was completely depleted.

The use of groundwater in quantities suitable to meet the cooling requirements for the IGCC Power
Station is generally discouraged by Minn. R. 7850.4400 ("Prohibited Sites") Subpart 5 ("Sufficient water
supply required"). This subpart of Minnesota rules states:

“No site may be designated that does not have reasonable access to a proven water
supply sufficient for plant operation. No use of groundwater may be permitted where
removal of groundwater results in material adverse effects on groundwater, groundwater
dependent natural resources, or higher priority users in and adjacent to the area, as
determined in each case.

'® In the proposed rules, the maximum amount of water that could be withdrawn from a river was 25 percent of the
7Q10 or 5 percent of the mean annual flow, whichever was lower. Although the language including the 7Q10 was
dropped from the final rules, the state could deem it appropriate if it appeared that 5% of the mean annual flow did
not sufficiently protect aquatic resources.

1 See http://www.dnr.state.mn.us/lakefind/index.html. The littoral zone is defined as that portion of the lake that is
less than 15 feet in depth. The littoral zone is where the majority of the aquatic plants are found and is a primary
area used by young fish. This part of the lake also provides the essential spawning habitat for most warmwater fish
(e.g. bass, walleye, and panfish).
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The use of groundwater for high consumption purposes, such as cooling, must be avoided if a
feasible and prudent alternative exists.”

High Voltage Transmission Lines/Natural Gas Pipelines

Excelsior’s strategy for interconnecting the Station to a major electrical substation would be to use
existing HVTL corridors to the extent feasible and to minimize distances to the point of interconnection.
The further the Station is located from such substations, the higher interconnection costs become. In
addition, the lower the HVTL voltage within an existing corridor, the narrower the existing right of way
(“ROW?™) for that corridor is likely to be. The voltage for the preferred generator outlet facilities serving
Mesaba One and Two would be 345 kilovolts (“kV”’). The required ROW for the 345 kV tower
configuration to be used for these facilities is generally found to be less than or equal to the current ROW
serving many of Minnesota Power’s 115 kV HVTLs. This would not be the case for the smaller
distribution HVTLs found in the TTRA north and east of Virginia, Minnesota.”” Although there is rail
track found north of Virginia, there were no suitable sized HVTL corridors within which Mesaba One and
Two transmission outlet facilities could have been placed absent the acquisition of additional ROW.

Even though existing rail corridors are present south of and east of Hoyt Lakes, there are no HVTLs
corridors of suitable size to accommodate the right of way required for HVTLs sized to carry the output
of Mesaba One and Two. A 115 kV HVTL runs along the North Shore of Lake Superior at the extreme
southern end of this region, but water could not be feasibly obtained in the quantity required to support
Mesaba One and Two.”!

The only natural gas pipelines capable of providing the capacity required by Mesaba One and Two are the
two 36 diameter Great Lakes Gas Transmission Limited Partnership pipelines that parallel the
southeastern boundary of the TTRA. The further the distance between the Station and this pipeline, the
more costly it would be to interconnect them.

Wetlands

Wetlands and open water cover large areas of the TTRA and represented an important factor in
Excelsior’s siting decision processes. National Wetland Inventory (“NWI”) maps obtained from the U.S.
Fish and Wildlife Service (“USFWS”) were used to screen areas where development of the Project would
have significant impacts. Areas where wetlands represent a primary factor lie in the southern portion of
the TTRA within the buffer area of the existing rail lines near the confluence of the St. Louis and Cloquet
Rivers. In this proximity, areas that would appear to be capable of supplying sufficient water to Mesaba
One and Two were excluded due to their relatively high impact on wetland resources and difficulties
associated with obtaining control of the site (see Figure A-2 through Figure A-4).

 HVTLs found north and east of Virginia, Minnesota mostly belong to Great River Energy. See
http://www.greatriverenergy.com/about/brochurel.html for a general comparison of right of way widths found in the
Great River Energy transmission line portfolio. Also see http://www.tva.gov/power/rightofway/fag.htm,

*! The only appropriate source of water in the area just north of Lake Superior is the lake itself. Excelsior does not
believe it is reasonable to assume that a new, large electric power generating plant would be permitted on the shore
of Lake Superior. Further, pumping water from the lake in the quantity necessary to meet Mesaba One and Mesaba
Two needs would not be feasible given the distance and head required for a plant located a sufficient distance away
from the lake.
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Property Size and Ownership

Adequate site size was also necessary to support the development of the Mesaba Energy Project. While
the IGCC Power Station Footprint would occupy approximately 200 acres, a large amount of additional
land would be necessary for the associated facilities, primarily the rail loop. Buffer land was also
desirable to isolate the IGCC Power Station Footprint from residences and other potentially affected land
uses. Site specific variables, such as the orientation of available rail access, introduced variability to the
land size required at each site. At a screening level, 400-500 acres was deemed a reasonable range below
which the development of the Project was unlikely to be practicable.

The rights of existing homeowners were provided substantial deference to minimize impacts upon
individuals, families, and local communities. Obtaining sites that consisted primarily of many small
landowners was also deemed to present a serious potential logistical problem as compared to acquiring a
site from a small number of major landowners who were willing to reach necessary acquisition
agreements. Therefore, in the site screening process, deference was given to locations where the number
of landowners was low and where no relocation of residents would have been dictated. Additionally, sites
owned and used by other industrial entities as part of their mineral extraction activities within the iron
formation were not obtainable through purchase, making the avoidance of such sites appropriate.

Exclusion Zones

Iron Formation

Although abandoned mine pits in the iron formation represent an area where there is generally an
abundance of water, the iron formation itself represents an exclusion zone within which non-mining
operations were unlikely to be allowed to locate.**

Native American Reservations
The Fond du Lac Indian Reservation located in the south-central-most part of the TTRA was considered
an exclusion zone.

Other

Text boxes included on Figure A-1 identify the relatively large areas of the TTRA that were excluded
from consideration as IGCC Power Station sites due to a lack of existing rail service, distance from
existing track, lack of sufficient transmission line corridors, the ubiquitous presence of wetlands, and/or
their lack of sufficient water resources. These exclusions were discussed and justified in the preceding
narrative of power plant siting considerations. The cross hatched area in the TTRA shown in Figure A-1
(hereafter, the “Search Area”) indicates where Excelsior thereafter focused its search for potential sites.

Excelsior identified fifteen sites within the Search Area that appeared to have adequate access to required
infrastructure and sufficient space to accommodate a LEPGP, and which appeared to minimize potential
land-owner conflicts. Resources used in this process included the most recent plat maps and zoning
ordinances for St. Louis and Itasca Counties. Excelsior conducted “windshield” surveys of most sites
and, where access could be obtained while maintaining some anonymity, walked the sites to gauge their
potential feasibility for the Project’s use. Figure A-2 through Figure A-7 show the location of the fifteen
sites within the TTRA.

22 Excelsior’s use of water obtained from mining pits will most always be outside the boundaries of the iron
formation.
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Figure A-2. Optimum Orthogonal Layout for Alternative Site 1 to Screen for Potential Wetland Impacts

b ke Hap" v P r -5

C¥ th

Project Accomplishments and Discussion

uperior | Ay e

Excelsior Energy Inc. Figure 24 Legend — i

B Wetlands = = HVTL_500 KV =§—} DMIR Rail Highways [ Rural Residence s 1 nArzm W -

I Floodplains = = HVYTL_345_kV DWP Rail [ (ron Formation [ Rural Development Wetiand Impacts L

T Lakes - = HVTL_115_kV ~J—J BNSF Rail © Cities [ rbany ndustrial ] 1 500 Feet

May 2008 . 4 !
Rivers = = HVTL_230_kV Mine Env Setting Bndry R e A
sssss
MESABA ENERGY PROJECT 13 EXCELSIOR ENERGY INC.

DE-FC26-06NT42385

30 November 2012



Final Scientific/Technical Report Project Accomplishments and Discussion

Figure A-3. Optimum Orthogonal Layout for Alternative Sites 2 & 3 to Screen for Potential Wetland Impacts
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Figure A-4. Optimum Orthogonal Layout for Alternative Sites 4, 5, 8, 10 & 11 to Screen for Potential Wetland Impacts
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Figure A-5. Optimum Orthogonal Layout for Alternative Sites 6, 7 & 9 to Screen for Potential Wetland Impacts
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Figure A-6. Optimum Orthogonal Layout for Alternative Sites 12, 13 & 14 to Screen for Potential Wetland Impacts

Alternative Site No. 14

o

1414 Presered ol brrhie Sz 117 macd)

H i
[ :
£
Excelsior Energy Inc Figure 28
Iesaba Energy Project
Eremy, neumkon, rd Eroni eieioament v Mrresois May 2008

Legend
I Wetlands

I Floodplains
Ciakes

Rivers

HYTL_500_KV
HYTL_345_kV
HYTL_115_kv
HYTL_230_KV

Altemative Site No. 13

[ Rural Residences
T Rural Development
[ rban/industrial

==} DMIR Rail Highways
DWP Rail M (ron Formation
~}—} BNSFRail 0O Cities
Mine Env Setting Bndry

Soara: BRI, Biarldor Erenny, rd SEH
BAEZEN

X

Altemative Site No. 12
Note: Waste rock precluded
siting plant within boundary.

Map Location
—i¥rgifFia
W
e b3
LA iq
! )
d
YNDiluth
uperior
N
U e 15 hrs
oz
Sites 12, 13, & 14 " "
Wetland Impacts <
0 3,000 Feet

MESABA ENERGY PROJECT
DE-FC26-06NT42385

17

EXCELSIOR ENERGY INC.
30 November 2012



Final Scientific/Technical Report Project Accomplishments and Discussion

Figure A-7. Optimum Orthogonal Layout for Alternative Site 15 to Screen for Potential Wetland Impacts
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c. Step Three: Narrowing the Number of Potential Sites to Practicable
Alternatives

The fifteen sites were screened for potential wetland impacts. Excelsior used NWI database information
prepared by the USFWS from USGS 1:24,000 quadrangle maps™ to facilitate this analysis. Excelsior
used the footprint of the IGCC Power Station prepared by Fluor to quantify relative wetland impacts by
arranging it in one of four orthogonal directions (that is, at 0°, 90°, 180°, and 270° angles) thought to best
accommodate the expected rail configuration. Further wetland evaluations were precluded at this stage
due to the detailed case-by-case analysis required to correctly establish the grade and orient the rail spur
required for each potential IGCC power station layout and correctly align other infrastructure
requirements.”* The results of the wetland screening analysis are presented in Table A-3.

Excelsior worked with city officials and owners of large blocks of land to gain additional insight into the
feasibility of using a site for a LEPGF. Such discussions were very informative and, in the case of Sites
No. 7 and 10, led to their ultimate dismissal as feasible alternatives.” In addition, Excelsior worked with
consultants and city engineers to investigate potential constructability issues on sites deemed to have local
government’s strong support.

In some instances numerous considerations combined to make a location infeasible as an LEPGF site.
For example, in the case of Site No. 3, residential proximity/density, existing land uses (i.e., a county
recreation site and numerous farms were located in immediate proximity and/or within the site footprint
and likely rights of way for road/rail access), natural features restricting site development (i.e., a small
river to the west, lakes to the south and northeast, and wetlands to the east across which access to the site
would have likely been required) and water supplies that, at best, could have been considered marginal.

The distinguishing factors for the fifteen sites are summarized in Table A-4, which is based on detailed
information about each site as presented in their respective site evaluation sheets. These sheets are
available in Appendix F1 of the Mesaba FEIS. If a factor either necessitated the dismissal of a site or
weighed very heavily against a site, it is shaded and marked in bold in Table 6. Only Site Nos. 9 and 15
had no such factors. Table A-5 provides additional narrative that reinforces the rationale for site
dismissal, which is further supported by the detailed information in the aforementioned site evaluation
sheets.

The two practicable sites ultimately selected for use in the Power Plant Siting process are represented by
the Preferred (Site No. 15) and Alternate (Site No. 9) sites, otherwise known as the West and East Range
Sites, respectively. A third site, the Hibbing Industrial Park, would have been considered a practicable
alternative, but an agreement between IRRRB and a private developer seeking to develop the property for
other uses precluded its consideration.

2 See U.S. Fish & Wildlife Service web site at http://wetlandsfws.er.usgs.gov/NWI/download.html.

2 Each site must accommodate a rail spur and loop, access roads for employees and construction vehicles,
transmission line and natural gas pipeline interconnections, process water pipelines, and other utility connections.

%3 The owners of Site No. 7 informed Excelsior that they would not consider providing Excelsior an option on the
property because the site was located within the Mesabi Iron Range formation and their original purchase of the
property was based on the speculative proposition that excavation of the iron resources thereunder would someday
become economically viable. The City of Mountain Iron, MN asked for public comments regarding the possibility
of optioning Site No. 10 for purchase by Excelsior. In response to the City’s request for comments, U.S. Steel
indicated that the site was within the iron formation and that the company was currently working on a mining plan to
excavate the iron resources underneath Site No. 10. As a result of U.S. Steel’s input, the City discouraged Excelsior
from pursuing any further the possibility of securing Site No. 10 for use as a Project site.
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Table A-3: NWI Wetland Screening Analysis of Preliminary Sites Selected Under Excelsior’s Screening Process*

NWI NWI NWI NWI NWI NWI NWI NWI NWI NWI
Alt. Wetland | Wetland | Wetland | Wetland | Wetland | Wetland | Wetland | Wetland | Wetland | Wetland
Site Site Name Parcel Parcel Parcel Parcel Parcel Parcel Parcel Parcel Parcel Total
No. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 Impacts
(Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres) | (Acres)
Clinton
1 Township S. 28.1 2.3 24 32.8
Clinton
2 Township E. 0.7 10.9 7.4 5.4 8.9 5.0 38.4
Clinton
3 Township W. 1.2 1.6 2.8
g |Clinton 30.6 9.9 52.0 0.8 93.3
Township N. ’ ’ ’ ’ ’
5 Manganika L. 28.7 16.8 45.5
W. Aurora 18.4 3.3 1.1 3.7 0.6 27.1
Hoyt Lakes W. 10.1 5.1 1.5 2.6 19.3
g | W.TwoRivers 35.0 6.4 6.1 1.4 48.8
Res.
Hoyt Lakes E.
9 (East Range Sitc) 10.5 1.7 24 14.6
10 Mountain Iron 16.5 1.7 1.9 2.7 22.8
11 Leonidas 9.0 3.6 2.7 2.7 8.6 1.0 27.6
12 Buhl 40.7 2.5 5.7 19.2 68.1
13 W. Chisholm 25.0 5.0 1.3 1.5 32.8
14 HibbingInd. 8.6 18.6 2.3 1.9 1.4 0.9 0.7 0.4 0.5 35.4
Park
15 |West Range Site 10.3 0.4 10.7

* Sites 16 and 17 were not screened for NWI wetlands as they were eliminated from consideration prior to expanding Excelsior’s site selection process (see
Section I1.A.1.b). Mesaba Energy Project Final Environmental Impact Statement, Volume II, Appendix F-1, “Documentation for USACE”, U.S. Department of
Energy in Cooperation with Minnesota Department of Commerce, November 2009.
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Table A-4: Site Selection Screening Summary

Project Accomplishments and Discussion

General Description Site Attributes Water Supply Proximity to
Site Size . Planned/Exist|Residential| Physical | Site Access NWI Construct| Potential Water- HVTL Class | Areas
ID (Acres) Site Control ing Land Use | Proximity |Features Wetland -abilit Source(s) Adequacy shed POI (miles)
g y Road | Rail s y VNP [BWCA
Potentiall Flat, g(j(;d St. Louis Lake
1 ~380 ey Residential  [High cleared, |Good . 32.8 |Feasible |River, Long [(Inadequate . |Forbes| 64 38
obtainable BN: Superior
wetlands Lake
None
Not obtainable;
within Environ- [Residential CN: Elbow Lake
b | ~620 [MentalSetting land planned |\ ;o Flat g g 1Good T gg 4 g Gile  [Thunderbird Marginal <25 . |Forbes| 60 | 35
Boundary of mining/ wetlands BN: . . Superior
L. . Mine Pit
mining ancillary use None
company
CN:
. . Elbow Lake,
3 | ~a10 [Potentially —Recreation, |, . \Wooded, |5 4 (Good |, g Ghle  (Thunderbird [Marginal  [<2<¢ . [Forbes| 61 | 36
obtainable residential lake BN: . . Superior
Mine Pit
None
Not obtainable,
within Environ- CN: Various mine
mental Setting Pl.a n_ned Good dewatering Lake
4 ~420 mining/ Moderate |Wetlands|Good 93.3 |Feasible ... = |Marginal . |Forbes| 58 33
Boundary of ancillary use BN: Virginia Superior
mining y None WWTP
company
CN: 'Various mine
S | ~1,375 Poteptlally AEEOENIE High Lakes |Good GO(_)d 455 [Feasible |dewatering, |Marginal Lake . |Forbes| 58 33
obtainable development BN: Superior
WWTPs
None
Zoned CN:
. Waste Some Embarrass .
6 | ~2,500 [Potentially forestiag. o rock,  |Good [9%°4 | 271 lareas  [Lake,mine [CK&W  fLake dp el ss | 26
obtainable management BN: . . inadequate [Superior
) . wetlands feasible |pits
and industrial None
Not obtainable Planned Wetland CN: Abandoned
7 | ~1,630 [owner unwilling fu.tu.re Low and some Poor GO(.)d 19.3 |Feasible Cl.lffs Erle Adequate Lake . |Forbes| 54 25
to sell mining, State former BN: mine pits, Superior
Mineral Trust mining None Colby Lake
Not obtainable, [Current CN: Various mine Likel Lake
8 | >2,000 |within Environ- |ancillary Moderate |Wetland |{Good |Good 48.8 |Feasible |dewatering, ina dey uate [Superior Forbes| 57 33
mental Setting |mining use BN: WWTPs q P
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General Description Site Attributes Water Supply Proximity to
Site Size . Planned/Exist|Residential| Physical | Site Access NWI Construct| Potential Water- HVTL ) Class I Areas
ID (Acres) Site Control ing Land Use | Proximity |Features Wetland -abilit Source(s) Adequacy shed POI (miles)
g y Road | Ralil s y VNP [BWCA
Boundary of (water None
mining reservoir)
company
Zoned mining; CN: Abandoned
9 | 1,433 |Obtainable ~ [rocurentor o Wooded, |5 g [Good 146 Tpeasible  [CUTS Erie e quate 23K JForbes| 49 | 25
planned land wetlands BN: mine pits, Superior
use None Colby Lake
_ Residential CN: Abandoned
10 | ~1,520 lee_ly not and planned |High Wooded |Good GO(.)d 22.8 [Feasible [T ¢ PILS, Marginal Lake' Forbes| 57 32
obtainable . BN: dewatering, Superior
future mining .
None Silver Lake
Not obtainable,
within
Environmental CN:
Setting Residential Waste GO(‘) d Likel Various mine Lake
11 | <704 (Boundary of |and planned |High Good i 27.6 |. y dewatering, |Marginal . |Forbes| 58 33
— - rock BN: infeasible Superior
mining future mining N WWTPs
one
company and
boundary of
iron formation.
Previous CN: Sherman and
12 850 Port!on B0 ancillary Moderate Waste Good Poo_r 68.1 L Ikely_ F.raswr MINC N Uncertain Lake' Forbes| 58 39
obtainable . rock BN: infeasible |pits, Iron Superior
mining use
None World
CN:
None
BN:
. Previous None Potentiall
13 | 7gs [|Potentially . Chlary  [Moderate "3 |Good |Inacces| 32.8 N/A N/A Lake ~ Jpoibes| 59 | 42
obtainable . rock . ? . Superior
mining use -sible infeasible
by unit
coal
trains
. Site of CN: Feasible,
14 | 860 lee_ly not planned race [Moderate |Wetland [Good |Good 35.4 |butclose Al?andgned Adequate Lake. Forbes| 61 43
obtainable i mine pits Superior
track BN: to Iron
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Project Accomplishments and Discussion

General Description Site Attributes Water Supply Proximity to
Site Size . Planned/Exist|Residential| Physical| Site Access NWI Construct| Potential Water- HVTL CIass!Areas
ID (Acres) Site Control ing Land Use | Proximity |Features Wetland -ability | Source(s) Adequacy shed POI (miles)
Road | Rail S VNP |BWCA
Poor Formation
iﬁl?lesilrial; no CN: Camsteo,.Hlll Upper lack
15 | 1,727 |Obtainable currentor |22 ©©  wooded |Good [9%°4 | 107 |Feasible |AMRS5 LA A ndant [Missis- [B2] 75 | 61
planned land Moderate BN: pits gnd . sippi berry
Use Good Prairie River
Not obtainable,
industrial
owner not
willing to
16 | N/A |commit to Details of site are proprietary and/or confidential.
terms to allow
Excelsior to co-
locate an IGCC
facility.
Not obtainable,
industrial
owner not
willing to
17 | N/A [commit to Details of site are proprietary and/or confidential.

terms to allow
Excelsior to co-
locate an IGCC
facility.
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Project Accomplishments and Discussion

Table A-5: Initial Dismissal of Sites During the Screening Process

Site
No.

Site Name

Rationale for Dismissal

1

Clinton
Township South

Water unavailable in required quantities; development constrained because of inadequate site size, existing land owners, forcing
expansion into areas where relatively high wetland impacts would occur.

Residential development has occurred on the western part of the site; the eastern part of the site is completely within the environmental

2 Clinton . setting boundary'for Eveleth Taconite making it unlikely that the Project could be obtained and developed there; potential for high
Township East . . o
wetland impacts and marginal water availability.
3 Clinton Plant footprint and associated facilities would require displacement of numerous residences and closure of a County recreation area; the
Township West |site would not readily accommodate the size and shape of the footprint and associated facilities; marginal water availability.
4 |Clinton High proportion of wetland areas; site is small and mostly located within the environmental setting boundary' for Eveleth Taconite
Township North |making it unlikely that the Project could be obtained and developed there; marginal water availability.
. Western part of the site is being developed for lake homes; wetland impacts would be significant for both the plant footprint and rail
5 |Manganika Lake . . ) ) . o . . ) .
loop, which would encircle Manganika Lake; marginal water availability; and too close to residential developments in Mountain Iron.
Water unlikely to be available in required quantities; site cannot accommodate plant footprint and associated facilities while also
6 |West Aurora . . o . .
avoiding large wetlands, waste rock piles, and close proximity to dense residential development.
7 Hoyt Lakes Site is partly located within the Mesabi Iron Range iron formation and may conflict with expanded mining operations; State school trust
West mineral rights cannot be encumbered. Present property owner has refused to consider sale of land to Excelsior.
West Two Property .considered unobtainablF: becagse of 'its locat.iO.n in enviropmental setting bounfiar}.lllof US Steel Cq.; reservoir anFi a}ll its
8 Rivers Res surrounding land owned by one industrial entity unwilling to provide access; water availability inadequate without appropriation from
' that reservoir.
Site is partly located within the Mesabi Iron Range iron formation and planned for expanded mining operations and also within
10 |Mountain Iron  |environmental setting boundary' making it unlikely that the Project could be obtained and developed there; nearby residential
development is relatively dense; marginal water availability.
11 |Leonidas Constliuctabili.ty c.onceljnsz; wetland impgcts; marginal water availability; site is within the environmental setting boundary' for Eveleth
Taconite making it unlikely that the Project could be obtained and developed there.
12 |Buhl Constructability concerns; pervasive wetland impacts; poor rail access.
13 |West Chisholm |Grade required to reach site is not suitable for rail access by unit coal trains.
Hibbing Site was committed by it; owner, .Iro.n Range Resources, to the de\felopment ofa race tl.rack at the time of Excelsior’s site selection
14 Industrial Park  |PTOSesS: therefore unobtainable; site is constrained by Iron Formation to north, residential developments to south, and U.S. 169 to west.
Expansion of area to east would impact wetlands and mineral extraction.
16 Il\ﬁil?ﬁ?ical Site The industrial owner of the site was ultimately unwilling to commit to terms to allow Excelsior to co-locate the IGCC Power Station.
17 United Taconite The industrial owner of the site was ultimately unwilling to commit to terms to allow Excelsior to co-locate the IGCC Power Station.

Industrial Site

See following page for footnotes.
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! Detailed investigations of site No. 10 indicated that serious ownership issues were associated with being located in the environmental setting boundary
(formerly known as the mine permit boundary) of a company conducting active iron mining operations. Environmental setting boundaries established for such
companies were seen thereafter as areas that should be avoided given the ultimate difficulty of obtaining site control. The East Range site was an exception as it
was within Cliffs Erie’s environmental setting boundary. However, there was no active mining or mining-related land use plans for that site, as evidenced by
Excelsior’s ability to secure an option agreement. Excelsior’s experience indicated that this was not typical, and that those areas are generally very difficult to
obtain.

*Significant portions of property are devoted to “mine dumps,” that is, large piles of rocks of mixed size. Construction is difficult due to the inability to ascertain
whether or not one has reached bedrock upon which to build foundations. See “Existing Industrial Facilities” under the section entitled “Step Two.”
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d. Step Four: Final Evaluation of Practicable Alternatives & Hibbing Industrial
Park

In identifying its preferred site for purposes of satisfying the obligation under Minnesota Rule 7850.1990,
Subpart 1.C, Excelsior analyzed the two practicable alternatives identified above and the Hibbing
Industrial Park, even though the Industrial Park site was not available for development.”® Excelsior
quantitatively ranked the three sites using its site selection criteria and the personal knowledge, judgment,
and experience of Excelsior’s staff that had significant experience in siting large power plants and
transmission facilities. The results of these evaluations and rankings were as follows:

1. West Range (Preferred Site)
2. Hibbing Industrial Park
3. [East Range (Alternate Site)

The methodology consisted of aggregating the site evaluation criteria into the following eight
categories”":

e Licensability (whether and under what circumstances a site could be expected to be permitted
considering all regulatory requirements, including such key permits as air, National Pollutant
Discharge Elimination System (“NPDES”), water appropriation, Section 404, etc.)

e  Water Supply (quantity of water available and ease with which it could be obtained)

e Industrial Synergies (proximity to nearby industrial facilities with the potential capability of
creating some synergy with the Project)

e Transmission/Gas Supply (proximity of site to potential points of interconnection with the

regional grid/gas supply lines)

Local community support (general support within the nearby community)

Site Attributes (physical characteristics of site including topographical relief, wetland areas)

Dual Rail (capability to accommodate two rail suppliers providing service from their own track)

Plant Expansion (capability of accommodating two phases of development)

To assist its siting analysis through use of a “quantifiable” (versus experience/judgmental) mechanism,
Excelsior employees with various backgrounds and experience (environment, engineering, development,
law, marketing, senior management, and operations) produced a pairwise comparison of the above eight
categories. Each person compared each category to each of the other categories to establish the relative
weights that each category would be given in the final site ranking analysis. The number of times a
specific criterion was identified as being the most important in any pairwise comparison was totaled and
divided by the total number of possibilities to establish such relative weights.

26 The Hibbing site was analyzed in the event a change in circumstances which precluded the site’s acquisition by
Excelsior (i.c., an existing memorandum of understanding between the State of Minnesota [acting through its Office
of the Commissioner of Iron Range Resources and Rehabilitation]; the Cities of Hibbing, Balkan, and Chisholm; St.
Louis County; and a developer allowed the project developer until September 4, 2006 to acquire financing) occurred
sufficiently in advance of the date by which the commitment of substantive resources was required to enable
Excelsior’s timely preparation of an LEPGP Site Permit Application. Such a change in circumstances never
occurred. In fact, the termination date of the existing memorandum of understanding was extended for one year to
September 4, 2007. For reference, Excelsior submitted its LEPGP Site Permit Application for the Project on June
16, 2006. Excelsior also included three impracticable alternatives in its analysis (the two industrial sites and the
Mountain Iron site [Site No. 10]). The results of the six-site analysis are provided in Excelsior’s Environmental
Supplement at Section 1.13.1.3.

7 The categories listed are presented in order of the relative weight (i.e., highest to lowest) given them via the
pairwise comparison process noted in the following paragraph.
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Following the site ranking and evaluation, Excelsior proceeded to make its final selection of preferred and
alternate sites. Two critical factors considered at this stage were site selection rank and the ability to
obtain timely site control. The West Range Site ranked highest for these two factors and was selected as
Excelsior’s preferred large electric power generating plant site for the following principal reasons:

It received the highest ranking score in Excelsior’s quantitative analysis.

It was outside the Lake Superior Basin watershed, thereby facilitating permitting and licensing.
Plant make-up water would be readily available from the Canisteo Mine Pit (“CMP”) and Hill-
Annex Mine Pit Complex (“HAMP”). Continually rising water levels in these abandoned pits
posed a significant concern for local communities and the MDNR, respectively, and use of water
from such pits provided a solution to such concerns. Alternative sources of water were also
available to the site and in likely quantities to supply any shortfall that could be encountered in
supplying the Mesaba One and Mesaba Two developments via mine pit waters alone.

The site was fairly remote, with only a small number of residential property owners potentially
impacted, most of who use the property on only a seasonal basis.

The site and much of the land surrounding it had been zoned for industrial development by
regional governmental bodies.

The site was located in close proximity to adequately sized natural gas pipelines, existing HVTL
corridors, and would have the capability of being serviced by two rail providers.

Excelsior was able to obtain an option to purchase the site, thereby providing immediate site
control.

Preliminary contacts with Itasca County, city officials from nearby communities, and the Itasca
Development Council indicated broad support for the site and the project.

The Hibbing Industrial Park site was originally considered as the alternative site because of the following
advantages:

The location was in an area that local communities had identified and set aside for industrial
development. IRRRB and St. Louis County both played important roles in assembling a land
package of some 850 acres, with additional acreage appearing to be available. Impacts on local
residences were deemed manageable and local communities appeared supportive. Additionally, a
new Central Range water treatment facility had been proposed for the area.

Adequate make up water appeared to exist in local mine pits.

Although the site was located within the Lake Superior Basin watershed, it appeared that the City
of Hibbing’s publicly owned treatment works (“POTW”) may have been of sufficient size to
handle discharges and potentially qualify for a variance from the rigid standards imposed on
discharges of mercury by regulations implementing the Great Lakes Initiative.

The site was located in relatively close proximity to two rail service providers, existing
transmission line corridors, and a large industrial facility.

The Hibbing Industrial Park site was under the control of the IRRRB, but at the time that Excelsior
finalized its site selection process in August of 2005, there were conflicting development plans and
commitments for a non-industrial facility at the site that prevented Excelsior from obtaining the site. .
These were formalized in a Memorandum of Understanding (“MOU”) between the Office of the

Commissioner of the IRRRB, the County of St. Louis, the Cities of Hibbing and Chisholm, and the Town

of Balkan that established their intention to support, through both pro-rata financial assistance and

subsidized property lease or transfer, the development of a multi-venue complex at the Hibbing Industrial
Park. The document provided for the execution of a Development Agreement and Financing Plan at any

time through September 4, 2006, a date that was subsequently extended by an additional year.
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While Excelsior was allowed to conduct some preliminary site investigation work, it was unable to obtain
any rights to utilize the site within the timeframe in which Excelsior conducted its site selection process.
The extended MOU expired more than two years after Excelsior made its final selection. Over the two
intervening years, project development considerations and regulatory processes, including moving
through the Minnesota Power Plant Siting Act process, rendered this selection irrevocable.

This left the East Range Site as the best alternate site to evaluate under the Minnesota Power Plant Siting
Act process. The rationale for utilizing the East Range Site as the alternate to the West Range Site
included the following:

e JRRRB had secured through negotiation in the LTV bankruptcy proceeding (LTV was the
original landowner of property now occupied by Cliffs-Erie) an option to acquire land on LTV
property near East Range. In a June 15, 2004 letter to U.S. Secretary of Energy Spencer
Abraham, the Commissioner of IRRRB indicated that the agency would convey its option to
Excelsior in support of the Mesaba Energy Project.

o Adequate make-up water appeared to exist in local mine pits and other surface waters (Colby
Lake and Whitewater Reservoir) in amounts sufficient to support Phase I and Phase II facilities.

e The closest residential neighbors were more than 0.5 miles from the site’s closest boundary.

o The site provided ready access to infrastructure needed to support plant operations.

The East Range Site was considered to be less suitable than the West Range Site for the following
reasons:

e The generator outlet HVTL facilities were longer.

e The longer HVTL corridors dictated the use of two separate corridors to satisfy reliability
requirements, resulting in additional line losses over the increased distance.

e The site was within the Lake Superior Basin watershed and subject to regulations implementing
the Great Lakes Initiative.

o The Hoyt Lakes POTW would have required an expansion to accommodate discharges of cooling
tower blowdown.

e Only one rail service provider appeared to be feasible, and the potential use of a rail-connected
Lake Superior port appeared costly and uncertain from an engineering perspective.

o The site was closer to Class I areas, thereby creating the potential for increased adverse impacts
on air quality related values, including a potential increase in visibility impacts.

2. OPTION AGREEMENTS NEGOTIATED

Option agreements were pursued with owners of the West and East Range Sites in order to provide
maximum access for conducting the environmental evaluations prescribed by the PPSA and for
demonstrating site control required under MISO’s LGIA process. The general location of the West and
East Range Sites is shown in Figure A-8.

a. West Range Site

The first option agreement for the preferred West Range Site was executed on May 23, 2005 between
RGGS Land & Minerals, Ltd., L.P. (“RGGS”) and Excelsior Energy Inc. This option agreement has been
renewed periodically since then to extend the duration of the agreement. The property for which
Excelsior holds this option is illustrated in Figure A-9.
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b. East Range Site

The first option agreement for the East Range Site was executed on June 20, 2007 between Cliffs Erie,
LLC and Excelsior Energy Inc. The property optioned by Excelsior via the agreement is illustrated in
Figure A-10.

The option agreement had provisions for two, two year extensions, the agreement terminating in June
2013 as long as the extension payments were made on a timely basis. Excelsior made the required
payment to extend the option through June 2011, but elected to let the option lapse thereafter given the
MPUC’s issuance of the Site Permit and HVTL/Natural Gas Pipeline Route Permits for the preferred
West Range Site.
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Figure A-8. General Location of West and East Range Sites
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Figure A-9. Property Optioned from RGGS for West Range Site
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Figure A-10. Property Optioned from Cliffs for East Range Site
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B. ENVIRONMENTAL SITE LICENSING

1. BACKGROUND REGULATORY REVIEW REQUIREMENTS & PROCESSES

Excelsior was responsible for conducting all activities necessary to prepare and submit all major state and
federal preconstruction permits. Excelsior was also responsible for supporting the environmental review
processes prescribed under the Minnesota Environmental Policy Act (‘“MEPA”),?® and, under the terms of
the DOE Cooperative Agreement with MEP-I, for data collection and analysis in support of the DOE’s
responsibilities under the National Environmental Policy Act (“NEPA”).*”

a. Applicable Statutes/Rules/Orders

The list of potentially applicable statutes, rules and/or orders that was considered by the project is
reproduced in Table B-1. This table has been adapted from Chapter 6 of Volume 1 of the Project’s FEIS
to help differentiate major pre-construction permits and precursor regulatory requirements from
construction permits that would be obtained only after it is determined the source is designed to meet
applicable federal rules and/or other major pre-construction requirements.

Regulatory mandates that are associated with processes that have issuance of a pre-construction permit as
their direct endpoint are identified with a “Y”” under the column in the table labeled ‘“Pre-Construction
Permit (Y/N)”. However, not all regulatory mandates requiring acquisition of a permit are applicable to
the Project. The Project must only obtain preconstruction permits for those mandates that are also marked
with a “Y” in the column labeled “Applicable to MEP (Y/N).”

Although a regulatory mandate may not require the Project to obtain a pre-construction permit, the Project
may still be subject to a formal pre-construction environmental evaluation process that confirms whether
the action under consideration is consistent with applicable directives. Actions meeting this description
are marked with an “N” under the column labeled “Pre-Construction Permit (Y/N)” and with a “Y” under
the column labeled “Applicable to MEP (Y/N)”. In the case of actions to be taken by the federal
government, the environmental review process under which such evaluations are conducted is dictated by
the NEPA; such evaluations in the case of actions to be taken by the state of Minnesota, the
environmental review procedures are dictated by the MEPA.*

Construction permits are identified in Table B-1 with a “Y” in the column labeled “Construction Permit
(Y/N)”. Applications for construction permits generally require the highly specific information
developed as part of front end engineering and design (“FEED”) processes and as a result, cannot be
pursued prior to initiation of FEED.

Table B-1 does not include treaties between the federal government and Native American Indian tribes.
Although such treaties represent inviolable contracts between these parties, they are addressed — where
applicable — within the consultation processes prescribed under the National Historic Preservation Act
(‘GNHPA”)‘31

28 See Laws of Minnesotal973, chapter 412, Section 1 (https://www.revisor.mn.gov/data/revisor/law/1973/0/1973-
412.pdf).

¥ See Pub. L. 91-190, 42 U.S.C. 4321 et seq.

3% See Minn. Stat. 116D.01 and Minn. R. 4410.0300, Subp. 1.

1'See 16 U.S.C. § 470a(d)(1)(C).
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Table B-1. Regulatory and Permit Requirements

Statute,
Regulation,

Citation

Pre-
Constr
uction
Permit
(Y/N)

Applica
ble to
MEP
(YIN)

Constr
uction
Permit
(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

40 CFR
Part 72

N

See
comment

N

Application from affected source must be filed 24
months prior to commencing operation of a fossil-
fuel-fired combustion device.

Expectation is to file Acid Rain Permit application after
FEED is complete but before financial close, the timing
of which has not been decided.

NEPA-related review process. No sacred locations
have been identified to date on the Project site or on
land associated with its infrastructure. Further,
Project operations will not interfere with access to
such locations, use and possession of sacred objects,
nor the freedom to worship through ceremonials and
traditional rites.

Results of cultural resource investigations to-date are
addressed in FEIS. DOE and Excelsior have drafted a
Programmatic Agreement (“PA”) having exhibits
detailing plans for historic property surveys, historic
property treatment, and inadvertent discoveries. The
DOE’s ROD will be contingent upon satisfactory
completion of the PA signed — at a minimum - by DOE,
Excelsior, the ACHP, and the Minnesota SHPO.

16 USC
431 et
seq.

NEPA-related review process. No area of the Project
site or its infrastructure will be located on lands
owned or controlled by the Government of the United
States.

Public lands in the vicinity of the Project Site are
identified in FEIS.

Protection Act,
as amended

16 USC
470aa et
seq.

NEPA-related review process. No area of the Project
site or its infrastructure will be located on public or
Indian lands (as defined at § 470bb(3)and (4),
respectively).

Public and Indian lands in the vicinity of the Project
Site are identified in FEIS.

Clean Air Act,
Titles I, IV,

40 CFR
Parts 50
-95

See
comment

Title I of the Clean Air Act authorizes the PSD
permitting program, Title IV the Acid Deposition
Control program, and Title V the operating permit
program. Although the Clean Air Act designates only
the PSD program as a preconstruction permit
requirement, Minnesota, by virtue of Minn. R.
7007.0800 (“Permit Content”) requires that
construction permits contain provisions assuring
compliance with Title V requirements. Although Title
IV is a permitting program for fossil-fuel fired steam
generating units that requires a permit application to
be filed no later than 24 months prior to commencing
operation of the Project, such application only binds

CAA requirements pertaining to Title I and Tile V are to
be filed as part of a complete Part 70 Permit Applicatio
to MPCA. A positive declaration regarding the
applicant’s filing of a timely Acid Deposition permit
application must be included as part of his/her
Minnesota’s Part 70 permit application. Excelsior has
submitted Part 70 permit applications to MPCA on
November 21, 2011 and February 21, 2012, each such
application having been returned as incomplete for
minor concerns.
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Pre-
Constr
uction
Permit
(Y/N)

Constr
uction
Permit
(Y/N)

Applica
ble to
MEP
(Y/N)

Statute,
Regulation,
Order

Citation

Comment(s)*

Project Accomplishments and Discussion

Status

the applicant to complying with the provisions
controlling i) sulfur dioxide via a cap placed on
nationwide emissions and ii) nitrogen oxide emission
rates via limits placed on specific utility boiler types.

40 CFR
Parts 104
— 140

See
comment

Clean Water
Act, Title IV

Title IV of the CWA authorizes two pre-construction
permit programs applicable to the Project. The first
program, the NPDES program, regulates discharges
from the Project to waters of the United States. The
second preconstruction permit program regulates
placement of dredged or fill material in such waters.

An NPDES permit application for the Project was filed
on June 28, 2007. However, during the environmental
review required under Minnesota’s Power Plant Siting
Act (Minn. Stat. 216E & Minn. R 7850.1900 Subp. 1C)
Excelsior committed to implementing a zero liquid
discharge system for purposes of eliminating all Project
discharges associated with industrial activity. As a
result, the content of the NPDES permit application will
be scaled back to address only § 316(b) issues. A permit
application to place dredged and/or fill material in
waters of the U.S. was filed with the USACE on March
31, 2011. This application is awaiting a completeness
review from USACE.

Determination

The Federal Aviation Administration (“FAA”) must
be notified through use of FAA Form 7460-1
(“Notice of Proposed Construction or Alteration) of
any construction greater than 200 feet above ground
level and provide a determination of whether such
construction represents an obstruction to aviation.

The 14 CFR 77.9 notification required of the Project
(given its tallest construction is greater than 200 feet
above ground level) shall be provided to the FAA after
FEED, but before financial close. This timing is
compliant with the 45 day deadline dictated in 14 CFR
77.7 for filing FAA Form 7460-1.

42 USC
1101 et
seq.

Act of 1986

Notification is required of entities having present on-
site extremely hazardous substances (“EHS”) in
excess of threshold planning quantities (“TPQ”). As
well, under EPCRA, releases of hazardous chemicals
in amounts exceeding reportable quantities (in any
24-hour period) as specified in 40 CFR 302 must be
reported (as soon as a person has knowledge of such
release) to the National Response Center in
accordance with § 302.6(a).

Notification must be made to the State Emergency
Response Commission and the Local Emergency
Planning Committee within 60 days of first
accumulating an amount of an EHS in excess of the
TPQ. Compliance with the provisions of 40 CFR Parts
302 and 355 (i.e., rules implementing the
Comprehensive Environmental Response,
Compensation and Liability Act [“CERCLA”] and
EPCRA, respectively) will be required from the time of
commencing construction on-site until such time as
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Project Accomplishments and Discussion

Pre- .
Statute, Constr Atg)lgléga gggztnr
Regulation, [Citation | uction . Comment(s)* Status
| MEP |Permit
Order Permit (YIN) | (YIN)
(Y/N)
EHS and hazardous chemicals are no longer maintained
thereon.
NEPA-related review process. DOE’s consultation
with the USFWS covered the Canada lynx and gray
wolf. No critical habitat for either species occurs on
Fndangered 16 USC the Project site. USFWS concurred with DOE’s
Species Act of SO . . . Consultation process with USFWS is documented in
1536 et N Y N |determinations that i) the Project may affect, but is . R
1973, as . o Volume 2, Appendix E of the Project’s FEIS.
seq. not likely to adversely affect the lynx and ii)
amended . . .
increased traffic occurring as a result of the Project
“will occur in areas where wolf are not likely
resident...”
I\E’\;legllgstale 15USC
79z- Repealed by Pub. L. 109-58, title XII, § 1263, August 8, 2005, 119 Stat. 974.
Generator 5a(c)
Status
Farmland 7 USC . . .
Protection 4201 et N Y N |NEPA related review process. Farmland potentlally affectec} by Project activities is
. addressed in Volume 1, Sections 3.4 and 4.4 of FEIS.
Policy Act seg.
f;si{ld‘;‘i‘g 16 USC Non-game fish and wildlife potentially affected by
. 2901 et N Y N  [NEPA related review process. Project are addressed in Volume 1, Sections 3.8 and 4.8
Conservation se of FEIS
Actof 1980 |59 :
Fish and Coordination efforts with Department of Interior are
Wildlife 16 USC documented in Volume 2, Appendix E and Volume 3 of]
.. 661 et N Y N |NEPA related review process. Final EIS (Department of Interior’s comments [i.e.,
Coordination ,
Act seq. Commenter 57] on Draft EIS and DOE’s response
thereto can be found on pp. 153-158 of Volume 3).
Coordination efforts with Department of Interior are
Migratory Bird|16 USC documented in Volume 2, Appendix E and Volume 3 of]
Treaty Act, as [703 et N Y N  [NEPA-related review process. Final EIS (Department of Interior’s comments [i.e.,
amended seq. Commenter 57] on Draft EIS and DOE’s response
thereto can be found on pp. 153-158 of Volume 3).
ational 42 USC N Y N |The starting point for all state and federal pre- Final EIS for the Project published November 2009 by
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Statute,
Regulation,

Citation

Pre-
Constr
uction
Permit

(Y/N)

Applica
ble to
MEP
(Y/N)

Constr
uction
Permit
(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

4321 et
seq.

construction permitting processes associated with the
Project is the analysis presented in DOE’s detailed
statement on (i) the environmental impacts of the
Project, (ii) any adverse environmental effects which
cannot be avoided should it be implemented, (iii)
alternatives to it, (iv) the relationship between local
short-term uses of man’s environment and the
maintenance and enhancement of long-term
productivity, and (v) any irreversible and irretrievable
commitments of resources which would be involved
in the Project should it be implemented.

U.S.DOE in cooperation with the Minnesota
Department of Commerce. USACE (St. Paul District,
Brainerd Office) and the USDA Forest Service
(Superior National Forest, Laurentian District) have
participated as cooperating agencies for the EIS.

NEPA-related review process.

Matters concerning the NHPA are addressed in Sections
1.8, 3.8, 4.8, and Table 5.3-1 of Final EIS. No historic
properties are evident in studies conducted to-date on
Project site. Additional field work is planned on Project
routes prior to financial close, the timing of which has
not been decided.

NEPA-related review process.

Project does not impact federal or tribal lands. However
consultation with tribes regarding inadvertent
discoveries on Project site/routes is discussed in Section
1.8 of Final EIS. Finalization of ROD by DOE is
contingent upon PA with a plan to deal with such
inadvertent discoveries having been signed by the
Minnesota State Historic Preservation Officer and the
Advisory Council on Historic Preservation.

[New Source
Performance

40 CFR
Part 60

See comments under Clean Air Act

oise Control
Act of 1972, as
amended

42 USC
4901 et
seq.

NEPA-related review process.

Noise impacts addressed in sections 3.8, 3.17, 3.18,
4.17,4.18, 5.2 and 5.7 in Volume 1 of Final EIS. Tables
2.4-1, 5.1-2, and 5.3-1 in Volume 1 also address noise-
related concerns.
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Pre-

Project Accomplishments and Discussion

Statute, Constr Atg)lgléga gggztnr
Regulation, [Citation | uction MEP | Permit Comment(s)* Status
Order Permit
(Y/N) (YIN) | (YIN)
otice to the
Federal 14 CFR N v v See comments above related to “Determination of No Hazard to Air Navigation” and timing under which
Aviation Part 77 notice of construction is to be provided.
Administration
(S):fce lip z[;%nal Compliance with OSHA standards discussed in Volume
Healt}lll Act 29 USC The Project’s commitments regarding 1 of Final EIS in Sections 2.2.4.5, 3.17,4.13.2.2, 4.13.3,
(OSHA) of §651 et N Y N  |[construction/operational workplace standards and 4.16.2.1,4.16.2.2. Tables 2.4-1, 5.1-2, and 5.3-1 in
1970. as seq. emergency response plans. Volume 1 also discuss compliance with OSHA
amer; ded standards.
Permanent . . .
Exemption for ll’gr?;: 0|§ N N N gllll:rprosjglcl;clz designed to use coal as a primary No exemption from Fuel Use Act is required.
New Facilities &y '
Pollution 42 USC Provides definition of source reduction (also Source reduction & pollution prevention techniques
Prevention Act|13101 et N Y N |[described as waste reduction) set forth in various pertinent to Project are addressed in Volume 1 of the
of 1990 seq Executive Orders identified below. Final EIS in Sections 2.2.3.6,2.2.4.1, and 4.3.5.
Prevention of
]S; égtrélrfii(frzr‘ziton g(z) ;:IFR Y Y NA [See comments under Clean Air Act.
(PSD) Permit
Project will generate by-products that will be Excelsior will analyzp al’l of the sohd wastes generated
. . as a result of the Project’s construction/operation to
beneficially used (i.e., sulfur and slag). Hazardous . i L
f . . determine whether each exhibits characteristics of a
waste that is to be disposed will not be stored on the
. . . hazardous waste (as defined at 40 CFR Part 261).
Resource Project site for longer than 90 days and be provided g .
. . .. |Within 75 days after first generating hazardous waste,
Conservation |40 CFR to a properly licensed waste hauler who transports it . .
See . . prior to any transportation, treatment, storage, or
and Recovery |Parts239| Y N |to a properly-licensed, RCRA-compliant hazardous . ) .
comment . . . ... |disposal of any hazardous waste, and prior to applying
Act (RCRA) of]— 299 waste treatment and/or disposal site. Solid wastes will . .
. . . . . _|for a license under Minn, R. 7045.0240, a generator
1976 be managed in accordance with provisions outlined in . . .
. . must apply for an identification number on forms
the more stringent of applicable state or federal rules. . . .
. - . . . provided by the commissioner. In the event a solid
The Project will not require a permit to manage its . L . .
wastes in the manner described waste exhibits such characteristics, Solid wastes will be
) managed in accordance with Minn. R. chapter 7035.
Rivers and 33 CFR Y N NA [Project will not require a Rivers and Harbor Act Not applicable.
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Statute,

Regulation, |Citation

Pre-
Constr
uction
Permit
(Y/N)

Constr
uction
Permit
(Y/N)

Applica
ble to
MEP
(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

Part 322

permit. No dam or dike will be constructed across
navigable waters. No structures will be constructed in
or over navigable waters. No wharves, piers,
bulkheads, or other such works that could interfere
with harbor lines will be constructed as part of the
Project. Project will not discharge refuse to navigable
waters. No sea wall, bulkhead, jetty, dike, levee,
wharf, pier, or other work built by the U.S will be
constructed as part of the Project.

Project will obtain its drinking water from the City of
Taconite and therefore will not be subject to the
requirement of submitting complete plans and
specifications for approval prior to initiating
construction.

Not applicable.

18 CFR
157.211

See
comment

Certificate holder Great Lakes Gas Transmission
Limited Partnership is automatically authorized to
construct delivery point for purposes of providing
shipper (i.e., Project) given that the Project is not
presently an end user being served by a local
distribution company.

Automatic authorization will be scheduled at the time
Shipper and Transporter execute a Transportation
Service Agreement for firm Transportation Service
under the applicable rate schedule in Great Lakes tariff.

30 CFR
Part 700
Reclamation et seq.

Act of 1977

Excelsior is not subject to Surface Mining Control and Reclamation Act.

Executive Order 13514 -
Federal Leadership in
Environmental, Energy
land Economic
Performance

Executive Order 13423 -
Strengthening Federal
Environmental, Energy,

See comment

Executive orders...are directives or actions by the
President...Executive orders are generally directed to,
and govern actions by, Government officials and
agencies. They usually affect private individuals only
indirectly...(From: Staff of House Comm. On
Government Operations, 85™ Cong., 1* Sess.,
Executive Orders and Proclamations: A Study of a
Use of Presidential Powers (Comm. Print 1957).

See comments and status notes provided below for
Executive Order 13423.

See comments and status notes provided above for
Pollution Prevention Act of 1999. Executive Order
13423 supersedes Executive Orders 13101 and 13148

MESABA ENERGY PROJECT

DE-FC26-06NT42385

39

EXCELSIOR ENERGY INC.
30 November 2012



Final Scientific/Technical Report

Statute,
Regulation, |Citation
Order

Pre-
Constr
uction
Permit

(Y/N)

Applica
ble to
MEP
(Y/N)

Constr
uction
Permit
(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

land Transportation
Management

Executive Order 11988,
Floodplain Management
[Executive Order 11990,
Protection of Wetlands

[Executive Order 12856,
Right-to-Know Laws and
Pollution Prevention
Requirements

(see below) by requiring that governmental agencies
implement sustainable practices for (i) energy
efficiency, greenhouse gas emissions avoidance or
reduction, and petroleum products use reduction, (ii)
renewable energy, including bioenergy, (iii) water
conservation, (iv) acquisition, (v) pollution and waste
prevention and recycling, (vi) reduction or hazardous
chemicals, (vii) high performance construction, lease,
operation, and maintenance of buildings, (viii) vehicle
fleet management, and (ix) electronic equipment
management. Section 5.3 in Volume 1 of the FEIS
outlines mitigation measures that Excelsior will
implement to minimize Project impacts.

Section F2.4.1 in Appendix F2 in Volume 2 of the FEIS
concludes that there would be no anticipated impacts to
floodplains for the Project site with respect to the
placement of the Mesaba IGCC Power Plant, the HVTL
alternatives, the cooling tower blowdown pipelines,
Segments 2 and 3 of the Process Water Supply
Pipelines, potable water and sewer pipelines, or the
transportation corridors because all structures would be
situated outside the boundaries of any 100-year
floodplain areas. Section F2.5.3 in Appendix F2 in
Volume 2 of the Final EIS addresses efforts the Project
has taken to minimize and/or avoid wetland impacts on
the Project site; Section F2.5.6 confirms the actual
extent of the wetland impacts on the Project site.
Wetland areas on the Project site and impacts thereto
are addressed in Sections 3.7.5 and 4.7.3, respectively.

See comments and status notes provided above for the
Emergency Planning and Community Right-to-Know
Act of 1986.
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uction
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(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

[Executive Order 12898,
Federal Actions to
Address Environmental
Justice in Minority
Populations and Low-
Income Populations

Executive Order 13007,
Indian Sacred Sites

Executive Order 13112,

Invasive Species

[Executive Order 13175,
Consultation and
Coordination with Indian
Tribal Governments

[Executive Order 13186,
Responsibilities of
Federal Agencies to
Protect Migratory Birds

Section 3.12.2.2 and 3.12.2.3 in Volume 1 of the FEIS
identify the extent to which minority populations and
low-income populations exist on the Project site and its
corridors. The summary of impacts related to
environmental justice concerns presented in Section
4.12.6 in Volume 1 of the FEIS confirms that no
potential environmental justice are indicated relating to
minority populations or low-income populations.

See comments and status notes provided above for the
American Indian Religious Freedom Act of 1978, the
Antiquities Act, and the Archaeological Resources
Protection Act.

See comments and status notes provided above for
NEPA, the Fish and Wildlife Conservation Act of 1980,
the Endangered Species Act of 1973, and the Fish and
Wildlife Coordination Act.

See comments and status notes provided above for the
NHPA.

See comments and status notes provided above for the
Migratory Bird Treaty Act.

Executive Order 13101,
Greening the
Government through

aste Prevention,
Recycling, and Federal
Acquisition

Revoked; Replaced by Executive Order 13423 on January 24, 2007.

[Executive Order 13148,
Greening the
Government through

Revoked; Replaced by Executive Order 13423 on January 24, 2007.
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Pre-

Project Accomplishments and Discussion

Statute, Constr Atg)lgléga gggztnr
Regulation, [Citation | uction MEP | Permit Comment(s)* Status
Order Permit (YIN) | (YIN)
(Y/N)
Leadership in
Environmental
Management
New above ground storage tanks (“AST”), not Excelsior will not store liquids in outdoor above ground
excluded from regulation under Minn R. 7151.1300, (storage tanks in excess of 1 million gallons and are
Aboveground [Minn. R must be desigged in accqrdance with applicable there?f(?re not subj e(':t to and wjll not be subject to
Storage Tank  |ch 7601' N % N standards speglﬁed at Minn. R: 7151.2100 Subp'. 2 |obtaining the pgrmlt under an. R 7001.4200 -
Registration an'd 7151 and meet applicable state requirements for labeling |7001.4300 required for “major facilities”. The MPCA
(including providing emergency contact information), [requires an owner of an AST to notify them via Form
secondary containment, substance transfer “t-al-20") within 30 days after bringing a tank
safeguards, and corrosion/overfill protection. system(s) into use.
The Project is expected to prepare a permit
application(s) for driveway permits after FEED and
Minn. R No driveway is to be con.structed from ortoa trunk  [before ﬁpancial close. Submission of the applicati.on(s)
Access Permit 18810 4 4(’) N v v highway until such permit has been obtained and to the Minnesota Department of Transportation will be
0 ’ supplemented by those permits that may be required |done in accordance with the schedule developed as a
by local governing authorities. part of FEED (i.e., sufficiently in advance of the need to
access the Project site for purposes of initiating physical
construction activities thereon).
é;n]?f:l 1sstons 1;;[11117{10(5 Y Y NA [See comments under Clean Air Act.
An episode emission reduction plan (“EERP”) is
required for facilities having allowable emissions of
Minn. R. greater than or equal to 250 tons per year of the
Air Pollution 7009.100 This rule governs operation of emission facilities pollutapt causing .the episode. The owner or operator of
Episodes Rule |- N Y N during air pollution episodes. the crission facility must subrl}lt the EERP to ¢ he
7009.111 commissioner of the MPCA prior to commencing
0 physical construction on the Project site. The EERP is
subject to approval of the commissioner and must be
revised and resubmitted within 30 days if disapproved.
Beneficial Use Minn. R. Until the time the MPCA rend;rs a benpﬁcial use Excelsi.or vyill submit any case—.speciﬁc beneficial use
Rule 7035.286] N Y N  |determination, a material remains a solid waste until |determination after the generation of the waste material
0 it is incorporated into a manufactured product or itself, i.e., after commencing physical construction of
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utilized in accordance with a standing or a case-
specific beneficial use determination. Until the time
such a regulatory exemption occurs, the material
must be stored in compliance with Minn. R.
7035.2855 and managed as a solid waste in

accordance with Minn. R. 7035.

the Project and operation has commenced.

Minn. R.
ch. 7829,
7849,
7851,
7853,
and 7855

As an innovative energy project, the Project is exempt from the Certificate of Need requirement by virtue of Minn. Stat.
216B.1694

Construction

Minn. R.
8810.320
0—
8810.360
0

Utility construction and relocation on trunk highway
rights-of-way shall not be commenced until an
application for a permit for construction has been
made and such permit granted.

The Project is expected to prepare a permit
application(s) for constructing or relocating utilities
after FEED and before financial close. Submission of
the application to the Minnesota Department of
Transportation will done in accordance with the
schedule developed as a part of FEED (i.e., sufficiently
in advance of the time the schedule calls for utility
construction to begin). Where applicable, the
application will be prepared in coordination with the

City Manager of Taconite, Mn.

36 CFR
Part 800

See comments and status notes provided above for the National Historic Preservation Act of 1966.

Minn. R.
8810.320
0-

8810.360
0

The utility company shall obtain a work permit from
the office of the assistant district engineer and prior to
performing service and maintenance operations on
noninterstate highways when such operations require
opening and disturbing the surface of the right-of-
way thereof.

The Project is expected to prepare a permit
application(s) for service and maintenance activities
after FEED and before financial close. Submission of
the application to the office of the assistant district
manager will done in accordance with the schedule
developed as a part of FEED (i.e., sufficiently in
advance of the time the schedule calls for utility

construction to begin). Where applicable, the
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Pre-

Project Accomplishments and Discussion

Statute, Constr Atg)lgléga gggztnr
Regulation, [Citation | uction MEP | Permit Comment(s)* Status
Order Permit (YIN) | (YIN)
(Y/N)
application will be prepared in coordination with the
City Manager of Taconite, MN.
Minn. Stat. § 84.631 requires a private person The Project is expected to prepare a permit
Easement Minn requesting an e.:as.ement gcr(?ss.sta}te lgnd under the applicatiop(s) fqr gasements across state lands unde.r the
Across State-  |Stat § MDNR commissioner’s jurisdiction in order to access| MDNR’s Jur.15(pct10n after FE.ED. and before financial
Owned Land |84 6'3 N v % property owned by'the person yvhere there are no clqse. Submls'smn of the apphcatlon' to the office of jche
Managed by ana § reasonable alternatives to obtgm access to the _ [assistant district manager will done in accor'dance with
the MDNR 84 631 property and where the exercise of the easement will [the schedule developed as a part of FEED (i.e.,
’ not cause significant adverse environmental or sufficiently in advance of the time the schedule calls for
natural resource management impacts. use of such easements.
Minn. R.
Environmental (4740.201 Although not required, the Project may apply for The. application f01.r accreditatiop of the Projqct’s .
Laboratory 0- N N NA ditation of its environmental testing faciliti environmental testing laboratories is at the discretion of
Certification |4740.212 accre On OLILS environte estng TACtes. e Project’s owner or operator.
0
The State Fire Code is applicable throughout the state
and in all political subdivisions and municipalities
therein. Each person who engages in the
. transportation of natural gas or hazardous 11qu1d§ Of |Excelsior will file the plan required under Minn. Stat.
Flammable Minn. who owns or operates natural gas or hazardous liquid .
Liquid Tanks |Stat. § N Y N [pipeline facilities shall: (1) at all times after the date 299F.62 after the gom!) letion O.f FEED, but on or before
. . . the date of the Project’s financial close, the timing of
Plan Review  [299F any applicable safety standard established under hich h ¢ been decided
sections 299F.56 to 299F.641 takes effect comply whieh has not been decided.
with the requirements of such standard; (2) file and
comply with a plan for operation and maintenance
required by sections 299F.56 to 299F.641.
%&;zsa;zdous Minn. R. . .
Generator 7045.022| N Y N |See comments and status notes provided above for the Resource Conservation and Recovery Act of 1976.
License :
License to Minn. The commissioner of natural resources may grant Excelsior will file the plan required under Minn. Stat.
Cross Public  |Stat. N Y Y [licenses permitting passage over, under, or across any |299F.62 after the completion of FEED, but on or before
Lands and 84.415; part of any school, university, internal improvement, |the date of the Project’s financial close, the timing of

MESABA ENERGY PROJECT
DE-FC26-06NT42385

44

EXCELSIOR ENERGY INC.
30 November 2012



Final Scientific/Technical Report

Pre-
Constr
uction
Permit

(Y/N)

Constr
uction
Permit
(Y/N)

Applica
ble to
MEP
(Y/N)

Statute,

Regulation, |Citation

Comment(s)*

Project Accomplishments and Discussion

Status

Minn. R.
ch. 6135

swamp, tax-forfeited or other land or public water
under the control of the commissioner of natural
resources, of telephone, telegraph, and electric power
lines, cables or conduits, underground or otherwise,
or mains or pipe lines for gas, liquids, or solids in
suspension.

which has not been decided.

Minn. R.
Chapters
1305,
1306,
1315,
1346,
715,
5225,
5230,
7510,
and 7512

Construction codes which must be incorporated into
the all aspects of the Project’s design.

Excelsior will prepare applications for building permits
after FEED, but on or before the Project’s financial
close. Submission of such applications shall follow
financial close, the timing of which has not been
decided.

Minn.
Stat.
84.0895;
Minn. R.
ch. 6134

MEPA -related review process.

Sections 3.8.3.2,4.8.7.2, and Table 5.3-1 in Volume 1
of the Final EIS and Appendices D5 and E2 address
issues related to the endangered species on or in the
vicinity of the Project site.

Minn. R.
7011.015

7011.071
5, and

7011.230
0

See comments and status notes provided above for Clean Air Act.

40 CFR
122.26
Minn. R.
7001.103

Permit No. MN R 100001 (expires August 1,2013)
provides coverage for entities discharging storm
water in the process of conducting construction
activities disturbing a total land area greater than or

The SWPP governing construction activities will be
prepared as a part of FEED. The SWPP and permit
application required under Minn. R. 7090.2010 will be
prepared prior to financial close of the Project and
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equal to50 acres. Such entities are required to develop
a storm water prevention plan (“SWPP”’) meeting
design specifications elaborated in Part III of MN R
100001 as part of their permit application.
Construction activity is prohibited until permit
coverage becomes effective.

submitted thereafter a minimum of thirty days prior to
the planned date for commencing construction activity.

Minn. R.
7001.103
5

Even though the Project will be designed to collect all
storm water associated with industrial activity, it will
store coal and other materials outdoors that will be
exposed to precipitation. This precludes the Project
from meeting the requirements necessary to provide
the “no-exposure” certification specified at Minn. R.
7090.3080 (and 40 CFR § 122.26(g)(4)) and avoiding
the need to obtain the general permit (i.e., Permit No.
MN R050000) or an individual NPDES Permit
authorizing storm water discharges.

The SWPP governing the Project’s operations will be
prepared as a part of FEED. The permit application and
SWPP required under Minn. R. 7090.3000 and
7090.3010, respectively will be prepared prior to
financial close of the Project and submitted thereafter a
minimum of 180 days prior to the planned date for
commencing construction activity. If the MPCA
determines that storm water associated with industrial
activity on the project site must be handled in an
individual NPDES/SDS Permit, submission will be as
described below for NPDES/SDS Permit.

Minn. R.
7001.002
0

See
comment

The Project is being designed to employ ZLD
technology to eliminate all discharges of process
water and cooling tower blowdown. To eliminate
issues associated with discharges of storm water
associated with industrial activity, the Project’s
SWPP will demonstrate that all storm water
associated with the 100-year, 24-hour precipitation
event (~5.3 inches) will be routed to the ZLD system
for purposes of reducing water appropriation
requirements. In accordance with Minn. R.
7001.1000, issuance of an NPDES Permit shall
satisfy the obligation of obtaining a separate SDS
Permit.

The NPDES Permit application will be submitted prior
to FEED and financial close and will include
commitments and general design information
demonstrating the viability of the ZLD system to handle
process water, cooling tower blowdown and stormwater
associated with industrial activity on the Project site. If
the permit is issued prior to completing FEED, it will
contain provisions therein for the MPCA to approve the
specific ZLD system design and SWPP developed
during FEED prior to initiating any construction
activity.

Written permission to conduct open burning is
required by the authorized fire warden.

Requests to conduct open burning will be provided to
the necessary authorities as they are required following
commencement of physical construction on the Project

MESABA ENERGY PROJECT
DE-FC26-06NT42385

46

EXCELSIOR ENERGY INC.
30 November 2012



Final Scientific/Technical Report

Statute,
Regulation,
Order

Citation

Pre-
Constr
uction
Permit

(Y/N)

Applica
ble to
MEP
(Y/N)

Constr
uction
Permit
(Y/N)

Comment(s)*

Project Accomplishments and Discussion

Status

site or other properties upon which Project-related
activities are to occur.

Minn. R.
7007.020
0 and

7007.025
0

See comments and status notes provided above for Clean Air Act.

Minn. R.
ch. 4720

See
comment
S

No system of water supply or system for the on-site
disposal of sewage where such system is for public
use or for the use of any considerable number of
persons, or in case any such system affects or tends to
affect the public health in any manner, shall be
installed by any public agency or by any person or
corporation, nor shall any such existing system be
materially altered or extended, until complete plans
and specifications for the installation, alteration, or
extension, together with such information as the
commissioner of health may require, have been
submitted in duplicate and approved by the
commissioner of health insofar as any features
thereof affect or tend to affect the public health, and
no construction shall take place except in accordance
with the approved plans.

Excelsior and the engineer conducting FEED will work
with the City of Taconite during FEED in preparing
plans and specifications required for submission to
Minnesota Department of Health. The necessary
application materials will be finalized on or before
financial close and submitted sometime thereafter in
accordance with the construction schedule prepared
during FEED.

Public Waters
Work Permit
(Protected
Waters Permit)

Minn. R.
6115.016
0-—

6115.028
0

Permits are required for any activity affecting the
course, current, or cross-section of public waters
unless specifically exempted.

Provided the two natural gas pipeline crossings of the
Swan River are directionally drilled underneath thereof
as planned, this construction permit will not be required
as no change in course, current, or cross section of the
Swan River will occur.

Railroad Grade
Crossing
Operating
License

Minn. R.
8830.215
0 and

8830.999
1

New grade crossings and relocations of existing grade
crossings must be designed in accordance with the
American Association of State Highway and
Transportation Officials (“AASHATO”) design
manual and be approved by the commissioner of the

When the road authority and the rail carrier agree upon
the establishment of a new grade crossing or the
relocation of an existing grade crossing, an application
must be filed with the commissioner containing the
information in Minn. R. 8830.2700 Subp. 5. This
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Route Permit

Transmission
Lines
(G GHVTL’ ’)

Minn. R.
ch. 7850

Route Permit
For Natural
Gas Pipeline

Minn. R.
ch. 7852

Sanitary Sewer

Minn. R.
7001.002
0

Minn. R.
ch. 7850

Minn. R.
ch. 7001
and 7035

DOT. When a new railroad crossing is constructed,
the rail carrier must assign a crossing inventory
number to the crossing before the crossing may be
opened to traffic.

application will be completed following FEED and on
or before the Project’s financial close. Excelsior will
require the rail carrier to complete and submit the
USDOT-AAR (Association of American Railroads)
crossing inventory form for each new crossing (or
transmit the required information in any other format
approved by the Federal Railroad Administration)
subsequent to financial close.

Route Permit application for HVTL filed with
Minnesota Public Utilities Commission on June 16,
2006 as part of Mesaba Energy Project’s Joint Permit
Application.

Route Permit issued March 12, 2010 for West Range
site.

Route Permit application for natural gas pipeline filed
with Minnesota Public Utilities Commission on June
16, 2006 as part of Mesaba Energy Project’s Joint
Permit Application.

Route Permit issued March 12, 2010 for West Range
site.

Excelsior will work in cooperation with the city of
Taconite during FEED to complete the city’s permit
application required under Minn. R. 7001.0020.

The permit application required by Minn. R. 7001.0020
to extend the city of Taconite’s sewer system to serve
the Project will be submitted to the MPCA prior to the
Project’s financial close.

Site Permit application filed with Minnesota Public
Utilities Commission on June 16, 2006 as part of
Mesaba Energy Project’s Joint Permit Application.

Site Permit issued March 12,2010 for West Range site.

See comments and status notes provided above for Resource Conservation and Recovery Act (RCRA) of 1976.

Minn. R.
7150.009
0

Owners and operators of underground storage tanks
(“UST”) with a capacity exceeding 110 gallons must
provide notifications and certifications to the MPCA
in accordance with Minn. R. 7150.0090.

During FEED USTs to be used on the Project site will
be identified, designed and constructed in accordance
with Minn. R. 7150.0205. The notifications and
certifications will be prepared following FEED and on
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or before financial close of the Project. The notifications
will be submitted to MPCA in accordance with the

timetables specified in Minn. R. 7150.0090.

Minn. R.
8810.310
0—

8810.360
0
Minn. R.
6115.060
0-—

6115.081
0

6115.001
0

Minn. R.
6115.060
0—

6115.081
0,
6115.001
0

Minn.
Stat.
103G.26
5, Subd.
3

See comments and status notes provided above for Construction of Tunnels Under Highways Permit and

Drainage Permit.

Water Appropriation Permit Applications originally
filed with the MDNR on June 29, 2006 for
withdrawals of water from Canisteo Mine Pit
Complex, Hill-Annex Mine Pit Complex, Lind Mine
Pit, and the Prairie River. Final applications refiled
with MDNR on August 18, 2011.

Water appropriation permits issued March 9, 2012 for
withdrawals from Canisteo Mine Pit Complex, Hill-
Annex Mine Pit Complex, and Lind Mine Pit in
amounts not to exceed 5,256 million gallons per year,
2,628 million gallons per year, and 2,628 million
gallons per year, respectively.

This permit is not required because Excelsior has obtained all approvals required for water appropriation for a

time period exceeding two years.

A water use permit or a plan that requires a permit or
the commissioner's approval, involving a
consumptive use of more than 2,000,000 gallons per
day average in a 30-day period, may not be granted or
approved until: (1) a determination is made by the
commissioner that the water remaining in the basin of
origin will be adequate to meet the basin's water
resources needs during the specified life of the
consumptive use; and (2) approval of the
consumptive use is given by the legislature.

Approval for the Project’s consumptive use of water in
excess of 2 million gallons per day average in a 30-day
period granted by State legislature on May 22, 2006 and
signed by Governor Pawlenty on June 1, 2006 (Laws of
Minnesota 2006, Chapter 281, Article 5, Section 3).

*All references to Project’s potential environmental impacts are made in reference to the site permitted under Minnesota’s PPSA (i.e., the West Range site).
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b. Applicable Regulatory Processes
. Environmental Review under NEPA/MEPA/PPSA

Title 40 of the Code of Federal Regulations (“CFR”), Parts 1500 through 1508 provide regulations
applicable to and binding on DOE for implementing the procedural provisions of NEPA (except where
compliance would be inconsistent with other statutory requirements).”> NEPA’s procedural requirements
apply to all DOE decisions on major federal actions, including, among other things, projects and
programs entirely or partly financed, assisted, conducted, regulated, or approved by the Department.™*
Therefore, the Project, as a recipient of a financial assistance award pursuant to 10 CFR 600, under the
DOE’s CCPI Round II program, fell under the umbrella of NEPA and was subject to the Act’s procedural
requirements for environmental review.

However, major federal actions also include activities that are regulated by or that must be approved via a
permit or other regulatory decision issued by a federal agency.”* On the second page of Table B-1, one
other such action by a federal agency was identified. Construction of the Project required greater than 1/2
acre of existing wetlands (waters of the United States as defined in the Clean Water Act) to be filled.
Therefore, it was necessary to obtain an individual Section 404 permit issued by the USACE. Such action
by the USACE mandated this agency’s compliance with NEPA.

DOE and the USACE addressed their independent NEPA compliance requirements by the agreement that

DOE would serve as the lead federal agency for preparation of the EIS and the USACE would serve as a

cooperating agency, ultimately adopting the Final EIS and using it as part of USACE’s permit evaluation
35

process.

In 1973 the State of Minnesota adopted its own version of NEPA (called the Minnesota Environmental
Policy Act or “MEPA” for short) creating a state law structure for environmental review.*® Although the
environmental review procedures of MEPA are implemented by Minn. R. chapter 4410.0200 through
4410.6500,” the siting and permitting of both LEPGPs and HVTLs in Minnesota is governed by rules
implementing the PPSA. Such rules, implemented by the MPUC and promulgated at Minn. R. chapter
7850, require preparation of an EIS by the Minnesota Department of Commerce (“DOC”) in accordance
with provisions practically identical to those imposed under NEPA and MEPA. Figure B-1, Figure B-2,
and Figure B-3 illustrate the pertinent steps in the environmental review processes under the NEPA,
MEPA and PPSA, respectively.

In light of the duplicative state and federal requirements for preparing the Project’s EIS, the DOE and the
DOC agreed to prepare it as a joint federal and state document.’”

32 See 40 CFR § 1500.3
jz CEQ NEPA Regulations, 40 CFR § 1508.18.
Id.
%> See Final Environmental Impact Statement, Mesaba Energy Project, Volume 1, pp 1-9 and 1-10.
%% From “Reforming Environmental Review”, Bench & Bar of Minnesota, Volume 67, No. 1, January 2010. See
http://mnbenchbar.com/2010/01/reforming-environmental-review/.
*7 See Minn. R. 4410.0300 Subp.1.
¥ Minn R. 4410.4400 Subp. 3 stipulates that for construction of an LEPGP at the permitting stage, environmental
review shall be conducted according to Minn. R. 7850.1000 through 7850.5600.
3% See Final Environmental Impact Statement, Mesaba Energy Project, Volume 1, pp S-1 and 1-16.
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Figure B-1. The NEPA Process*

1. Agency ldentifies a Need for Action
and Develops a Proposal

it

2. Are Environmental Effects Likely
to Be Significant?

3. Proposed Action 5. Significant 8. Significant
is Described in N Environmental Environmental

Agency Categorical NO Effects Uncertain or Effects May or
Exclusion {CE) No Agency CE Will Oceur

l 9. Natice of

intent to prepare

6. Develop :
Ervironmental Environmental Impact
YES YES Assassment Statement {EIS}
(EA) with Public <

[nvolvement to the 10, Public:Seaping
Extent Practicable and Appropraite

l YES Public Involvement

4. Does the Proposal
Have Extracrdinary
Circumstances?

il

po—— | 11 DaREs |

Environmental i
Effects?

1Z. Public Review
and Comment and
NO Appropriate Public
Involvement

NO y
|

7. Finding of No .
Significant Impact | 13. FT' FIS |
14. Public

Availability of FEIS
B <

Decision
15. Record of

l Decision
]

Implementation with Monitoring as Provided in the Decision

*Significant new circumstainces or information relevant to environmental concerns or
substantial changes in the proposed action that ave relevant fo environmental concerns ma
necessitate p?'epumtion of a supplemental EIS following either the draft or final EIS or the
Record of Decision (CE() NEPA Reguilations, 40 C.F.K. § 1502.9(c)).

* Taken from “A Citizen’s Guide to the NEPA: Having Your Voice Heard,” Council on Environmental Quality,
Executive Office of the President, December 2007.
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Figure B-2. The MEPA Process*

ENVIRONMENTAL IMPACT STATEMENT PROCESS

Scoping process for a mandatory or voluntary Environmental Impact Statement*

Propaproposal | RGU prepares and distnbutas | EQB publishes Public scoping 0y RGU issums EIS prapatation notica published
filed with RGU | scoping EANY and deaft motice In meeting held 1500 | comment perfod oping dedsion In £Q8 Monitor; RGU Issues
scoping dacision document, | EQSE Moninor moe2 days after ends press relzase; 280-day EIS
155028 press rekase publication date process begins

EIS preparation and review

= 280 DAYS
DRAFT EIS PROCESS FINAL EIS PROCESS
e —————— e e ———
Draft E18 RGI completes and Notice published Public meeting held Draft EIS comaeat RGU responds
preparation distributes deft EIS; In EQE Moniter patiod ends 10 Comments
offickally Eegins I55ues press elease and tevisas EIS
c.mn'num'm 7-21DAYS 15 OR MORE WORKING DAYS 10 OR MORE WORKING DAYS VARIES
280 DAYS
FINAL EIS PROCESS
-———— —— — e e T e  — — ——— e — -
o - . Natice =
RGU responds RGU digtribates final ES; published Inggs | Commant RGU determines RGU ditributes notice of
o commeats 15585 press rekass Monkor period adequacy of final E55; | adequacy: notice published

and reisas EIS process tepeated 1 n EQ8 Monitor

Inadaquata

uwrv‘nwd“ 7 - 21 DAYS 10 OR MORE WORKING DAYS | 5 WORKING DAYS

* Scoping process differs for a discretionary EIS.

NOTES

Time frames are diagramed as prescribed in the nulés and should be considered mini mum estimates.

Day can mean either calendar or working day depending on the timeframe lsted for a speafic event, If the ted lists 15 o fewer days, they are working days,
calendar days aré 16 or more days (4410.0200, subpart 12), Working days exdude Saturdays, Sundays and lkeoal state holidays.

How to count a period of time. The first day of any ime period is not countad but the final day is counted (part 4410.0200, subpart 12). The last day of the
time period ends with normal business hours, genarally at 4:30 p.m. No time period can end on a Saturday, Sunday or legal state holiday

The 30-day period for EAW comments begins an the biweekly publication date of the £08 Mondor, whidh 15 always on Monday, Thirty days from a Monday atways
falls on a Wadnesday, 20 the comment pericds end on Wadnesday unless itis a kegal holiday.

“l Taken from “A Citizen’s Guide: An Introduction to Environmental Review”, January 18, 2006, prepared by
Minnesota Environmental Quality Board. See http://www.eqgb.state.mn.us/documents/Introduction.pdf, page 7.
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Figure B-3. Full Permitting Process Under PPSA (Minn. R. Chapter 7850)*

Application Submitted

Application
Accepted

A 4

Public Scoping Meetings
and Comment Period *

Scope of
Environmental
Impact Statement

(EIS)

Timeline
Time from application
acceptance to permit

decision = 1 year

* Public Participation
Opportunities

4

Report of the
Administrative Law Judge

L 4
Draft EIS Developed and
Issued
h h
Public Meetings and
Contested Case Comment Period on
Hearing before an Draft EIS *
Administrative Law
Judge * --
Final EIS Developed
and Issued
Y

Contested Case
Hearing Closed

Permit Decision by
Public Utilities
Commission

h 4

Judicial Review

*2 Taken from “HVTL Routing and Power Plant Siting, Full Permitting Process, Minnesota Rules 7850, prepared

by Minnesota Department of Commerce. See

http://mn.gov/commerce/energyfacilities/documents/Full%20Process.%20EIS %20-

%_20Color%20Flowchart%207850%20DOC.pdf
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if. Federal and State Pre-Construction Permitting/Approval Processes

The pre-construction permitting requirements applicable to the Project (those requirements marked in
Table B-1 with a “Y” in the column labeled “Pre-Construction Permit” and with a “’Y” in the column
labeled “Apply to MEP”) have been excerpted to create Table B-2. The specific steps required to obtain
each of the permits/approvals identified in Table B-2 are cited in the column marked
“Permitting/Approval Process.”

Table B-2. Major Pre-construction Permits/Approvals Required for the Project

Pre-Construction Permit
Authority

Pre-Construction Permit/Approval Issuing Agency

Site Permit for Large Electric Generating Power Plant
Route Permit for High Voltage Transmission Lines
(“HVTL”)

Route Permit For Natural Gas Pipeline

Part 70 Operating Permit MPCA

Dredge/Fill Permit (CWA Section 404) USACE
Clean Water Act, Title IV National Pollutant Discharge Elimination System MPCA
Permit* (CWA Sections 316(b) and 402)

Minnesota Regulatory Water |Water Appropriation Permit — Long Term (Exceeding
Policy two years)

Consumptive Water Use In Excess of 2 million gallons
per day on 30-day average

Power Plant Siting Act

Clean Air Act, Titles I, IV, and
Vv

MDNR

Laws of Minnesota Minnesota Legislature

*Application to MPCA regarding NPDES Permit will be to withdraw existing application submitted June 28, 2006 and clarify
how ZLD system will be used to eliminate i) all process water and cooling tower blowdown discharges and ii) stormwater
associated with industrial activity. CWA Section 316(b) compliance is to be attained through use of screening and control of face
velocity across the screens.

2. PPSA/NEPA/MEPA

From a practical perspective, all pre-construction permitting/approval processes in Minnesota begin
during the environmental review stage, as all state agencies potentially having the responsibility to issue a
permit(s) are required to review and provide comments, if appropriate, on the draft EIS prepared under
auspice of the PPSA. With regard to such involvement, Figure B-4 expands on Figure B-3 with respect to
the opportunities provided under the PPSA for exchanging information between DOC Energy Facility
Permitting staff, other federal/state agencies, and the public.

Relevant federal milestones associated with DOE’s participation in the Project are presented in Figure

B-5 using a modified version of the NEPA process chart provided in Figure B-3 (steps shown in Figure
B-3 that were not undertaken as part of the Project have been removed in Figure B-5). A record of
decision (“ROD”) was not published by DOE following the release of the Final EIS. Therefore, as part of
its permitting process, the USACE will be required to fulfill this responsibility. Relevant state milestones
associated with fulfilling the PPSA are presented in Figure B-6.
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Figure B-4. MPUC Energy Facility Permitting Process — Who Does What in Routing and Siting*
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Permit Application
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Facility Permitting (EFP)

Public Hearings Conducted
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/ Public meeting(s) to\

gather comments on
what we (citizens, EFP
staff, Commission)

[ Public hearings(s) |

conducted by an
administrative law

need to know about
the potential impacts
of the proposed
project and
alternatives.

For some projects, a
second set of public
meetings is held for
comment on the draft
environmental review
document —what it
missed, where it's
unclear, what needs to
be added.

Environmental
Review

Facts, Data,
Identification of
Uncertainties

Public Hearing(s)
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Weighing,
Reasoning

judge (AU) to gather
advocacy as to the
most prudent
location for the
proposed project.

Citizens, agencies,
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prefer, why they

prefer them, and
conditions that
should be included in
the permit for the

project.

ALl Report and Environmental
Review Document Submitted
to the Commission

J

Commission Considers
Entire Record and Makes a
Permit Decision

# Taken from “Siting and Routing of Energy Facilities, How to Participate,” Minnesota Department of Commerce
Energy website at http://mn.gov/commerce/energyfacilities/#ui-tabs-6.

MESABA ENERGY PROJECT 55

EXCELSIOR ENERGY INC.
DE-FC26-06NT42385

30 November 2012



Final Scientific/Technical Report

Agency Identifies a Need for Action and
Develops a Proposal

Are Environmental Effects Likely to Be
Significant?

Project Accomplishments and Discussion

Figure B-5. Actual Project Milestones Achieved in the Federal NEPA Process

Cooperative Agreement Signed May 19,
2006

EIS determination confirmed June 6, 2006

Yes

Significant Environmental Effects May or Will
Occur

Notice of intent to prepare Environmental
Impact Statement (EIS)

Notice of Intent (NOI) to prepare EIS
published October 5, 2005
(70 FR 58207)

DOE-sponsored scoping meetings
conducted October 25-26, 2005; Federal
scoping period closed November 14, 2005

Public Scoping and Appropriate Public
Involvement

Public Hearings held in Taconite and Hoyt
Lakes, MN November 27-28, 2007;

Comment period closed
January 11, 2008

NOA Published November 20, 2009

(74 FR 60260)

Draft EIS

Notice of Availability (NOA)
published November 8, 2007
(72 FR 63169)

Public Review and Comment and Appropriate

Public Involvement

Final EIS

Final EIS mailed to Congress and
national/local stakeholders
November 12, 2009

Public Availability of FEIS

Record of Decision

ROD has not been published to-date
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Figure B-6. Actual Project Milestones Achieved in the State PPSA Process
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Joint Permit Application
(“JPA”) filed June 19, 2006

Order Accepting JPA for
Filing and Authorizing Public
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Force issued July 28, 2006

DOC Meeting held August 22,
2006 (Taconite, MN); August 23,
2006 (Hoyt Lakes, MN)

EIS scoping decision issued
September 13, 2006

Draft EIS published Nov. 2007,
DOC published NOA* in EQB
Monitor on Nov. 5, 2007 (Vol 31,
No. 23, p. 9); DOE published
NOA in Federal Register on Nov.
8,2007 (72 FR 63169)*

Public Meetings and
Comment Period on

Draft EIS ™

Contested Case
Hearing before an

Administrative Law
Judge ™ x

DOE & MDOC public hearings
November 27-28, 2007; public
comment period closed January
112008

Final EIS Developed
and Issued

Contested case hearing comment
period closed February 5, 2008

Final EIS public comment record
closed Dec. 2, 2009; ALJ Report
released December 28, 2009
declaring Final EIS adequate

Office of Energy Security filed
Comments and
Recommendations with MPUC
on February 9, 2010

L J

Contested Case
Hearing Closed

¥

Report of the
Administrative Law Judge

*NOA = Notice of Availability

»
Lt

Permit Decision by
Public Utilities
Commission

¥

Judicial Review

Final EIS mailed to Congress and
National/local stakeholders
November 12, 2009

DOC NOA published in EQB
Monitor on Nov. 16, 2009 (Vol
33, No. 23, p. 11); U.S. EPA
NOA published Nov. 20, 2009
(74 FR 60260)

MPUC Order issuing Site and
Route Permits published
March 12. 2010

DOC Office of Energy Security
published Notice of Project
Decision in Minnesota State
Register (see 34 SR 1461)

**USEPA published its NOA for the Draft EIS on November 9, 2007 (see 72 FR 63579)
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3. FEDERAL PRECONSTRUCTION PERMIT: CWA § 404

The only federal pre-construction permit that was necessary is listed in Table B-2. This permit falls under
the jurisdiction of the USACE and would be needed to discharge dredged or fill material into wetlands.
Excelsior worked extensively with DOE and USACE in preparation of the Final EIS to ensure it included
all the information needed by USACE to facilitate its decision-making on the Project’s Section 404
permit application submitted on March 31, 2011. At the time this Final Scientific/Technical Report was
prepared, the USACE Project permit engineer had finished preparing the public notice required under 33
CFR § 325.3 and had forwarded to his superiors for comment.** The public notice had not yet been
published.

At the direction of the USACE, the application requested a CWA § 404 permit for impacts related to
construction of Mesaba One. The application was limited to Mesaba One as a result of the uncertainty
about the HVTL network upgrades that would be required to inject the electrical output from Mesaba
Two into the regional electric grid at the Blackberry Substation, the Project’s point of interconnection
(“POI”).

4. STATE PRECONSTRUCTION PERMITS/APPROVALS

Table B-2 identifies four preconstruction permits/approvals issued by Minnesota State governmental
entities. Two of the permits/approvals are issued by the MPCA, one is issued by the MDNR, and one
approval is issued by the Minnesota state legislature. The Project has received two of these
permits/approvals, both associated with providing the amount of water required by Mesaba One and
Mesaba Two assuming their worst case operating conditions.

a. Water Appropriation Approval: Minnesota State Legislature

Consumptive use of water in excess of 2 million gallons per day on a 30-day average basis must be
approved by the Minnesota State Legislature (see last line labeled “Water Supply Management” in Table
B-2). This legislative approval was mandated for the Project given that the projected annual average
appropriation of water needed for Mesaba One was 3,500 gallons per minute*’ based on Mesaba One
operating at a 100% capacity factor over a 30-day period sometime during its lifetime.** As noted in
Table B-1, legislative approval was granted on June 6, 2006 for the Project to consume water in amounts
greater than 2 million gallons per day on a 30-day average.

b. Water Appropriation Permits: MDNR

Water appropriation permit applications to withdraw water from the CMP, the HAMP, the Lind Mine Pit
(“LMP”), and the Prairie River were originally submitted to the MDNR on June 29, 2006. Following
confirmation of the adequacy of the FEIS and issuance of the Project’s Site and Route Permits, Excelsior
re-filed on August 18, 2011 final applications to appropriate water from the first three of these sources.
Although the applications did not include a request to withdraw water from the Prairie River, Excelsior
identified the possibility that water from the Prairie River could be used for Mesaba One and Mesaba

* Before preparing the Public Notice of the permit application, the permit engineer must first judge the application
to be complete.

* Use of the zero liquid discharge system to eliminate wastewater discharges dictates that the amount of water
appropriated is equivalent to the amount of water consumed.

% Under this circumstance the average daily consumption of water would equal approximately 5 million gallons
(i.e., Water Consumption = (3,500 gallons per minute) x (1,440 minutes per day) = 5.04 million gallons per day.

MESABA ENERGY PROJECT 58 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report Project Accomplishments and Discussion

Two in the event of an unexpected contingency. As noted in Table B-1, the MDNR issued Water
Appropriation Permits for withdrawals from the three mine pit complexes on March 9, 2012.
c. Air Emission Facility (MPCA)

Excelsior originally submitted an application for a Prevention of Significant Deterioration (“PSD”’) permit
for Mesaba One and Mesaba Two on June 28, 2006. Two of the most important considerations in
finalizing the EIS concerned what level of air pollution control constituted best available control
technology (“BACT”) and the modeling protocol to be used in predicting impacts on ambient air quality
and air quality-related values (“AQRV”). The decision-makers on these two matters were the Minnesota
Pollution Control Agency (“MPCA”) with the U.S. Environmental Protection Agency (“EPA”) and the
Federal Land Managers (“FLMs”), respectively. Over the nine month period between March 2007 and
November 2007, the FLMs and the MPCA argued that the emission rates proposed for the Project by
Excelsior did not represent BACT. In October 2007, the MPCA issued a letter to Excelsior documenting
their determination of BACT abruptly terminating the effort to reach an agreement based on processes set
forth in EPA’s New Source Review Workshop Manual*’. Excelsior contested that determination and
requested that EPA be consulted regarding the veracity of MPCA’s analysis. In March of 2008, EPA
confirmed MPCA had erred in conducting its BACT analysis and contacted the FLMs to inform them
likewise. Over the next year, Excelsior worked with the FLMs to finalize the modeling protocol to be
used for assessing the Project’s air quality impacts as part of the environmental review process. The
results of the air quality modeling efforts were presented in the Project FEIS, published in November
2009.

Following confirmation of the adequacy of the FEIS and issuance of the Project’s Site and Route Permits,
Excelsior requested confirmation from the FLMs that the modeling protocol developed during the EIS
process would be acceptable for the air permitting process. Despite the fact that the FLMs had agreed
upon a modeling protocol for the EIS after years of effort and negotiation, they required Excelsior to
prepare and resubmit a new air modeling protocol for the PSD permitting process. Having to repeat the
process of submitting an air modeling protocol, responding to comments raised by the FLMs, and waiting
to obtain final confirmation that comments had been addressed, caused significant delay in preparing the
revised PSD permit application.

Excelsior re-filed its application for a PSD permit on November 29, 2011. The application was returned
to Excelsior on December 30, 2011 (hereafter, the “Initial Notice”) after MPCA permitting staff judged it
to be incomplete. Excelsior addressed each of the items identified in the Initial Notice as requiring
additional information and resubmitted a revised PSD Permit application for Mesaba One and Mesaba
Two on February 21, 2012. The MPCA returned this iteration of the PSD Permit application on April 2,
2012 along with a new list of additional information needed (hereafter, the “Second Notice”), most of
which had not been identified in the Initial Notice. Had MPCA provided a complete list in the Initial
Notice, Excelsior could have addressed all the issues in the February re-submittal. The items identified in
the Second Notice were generally of minor consequence and could have been easily supplied.

In between submission of the PSD Permit application on February 21, 2012 and the MPCA’s Second
Notice, EPA proposed “Standards of Performance for Greenhouse Gas Emissions for New Stationary
Sources: Electric Utility Generating Units.”*® The rule as proposed would require new electric utility

7 «“New Source Review Workshop Manual, Prevention of Significant Deterioration and Non-Attainment Area
Permitting (Draft October 1990),” U.S. EPA. See http://www.epa.gov/NSR/ttnnsr01/gen/wkshpman.pdf.

*® EPA originally published its proposed rule on March 16, 2012 on the Agency’s web site. The official version of
the proposed rule was published in the Federal Register on April 13, 2012. See USEPA, “Standards of Performance
for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility Generating Units,” Proposed rule,
Federal Register, Vol. 77, No. 72, April 13, 2012, p. 22436, available at
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generating units to comply with a carbon dioxide emission standard of 1,000 pounds per gross megawatt-
hour output (averaged on a 12-operating month annual average basis). Compliance with this standard
could only be achieved through implementation of carbon capture and sequestration, an alternative that
the DOE determined to be economically and logistically infeasible at the time of the Project’s FEIS.*

EPA purports that the proposed rule is flexible by providing an option to operate without capture for 10
years, provided that a 600 1b CO,/MWh standard is met for the subsequent 20 years. The proposed rule
provided no economic incentives to capture CO,, nor did it specify the demonstrations EPA would require
of an owner/operator to allow use of the 30-year averaging compliance option. Instead, EPA’s proposal
identified some technical and legal issues associated with implementing the option and solicited comment
“on any practical difficulties in compliance and enforcement” and “all other aspects of this 30-year
averaging compliance option.” Given the present state of uncertainty associated with implementing this
option, it does not constitute a feasible compliance alternative for the Project.

EPA also suggests that the proposed rule is flexible by providing exemptions for ‘transitional sources’.
However, in order to be designated a transitional source, an affected facility must have already obtained
an air permit by April 12, 2012 and commence construction on or before April 12, 2013. Excelsior
submitted comments on the proposed rule requesting that the Project be treated as a transitional source
(Excelsior’s comments to EPA are reproduced in Appendix A of this Final Scientific/Technical Report).
If successful, the Project would be provided the flexibility to proceed without CCS at its inception and
CCS facilities could be added if and when economically warranted. However, resolution of the proposed
rule is expected to involve litigation that will take place over an extended timeframe. Uncertainty
regarding the ultimate CO, standard will linger until that litigation is complete. Until then, the PSD
permit application for the Project has been effectively placed on hold.

Prior to the interruption of the air permitting process, the Project was positioned to easily meet the
cooperative agreement’s objective of achieving emission levels equal to or less than those of the lowest
emitting utility-scale, coal-based generation. Following the release of the FEIS and prior to resubmitting
the air permit application, Excelsior studied the addition of activated zinc oxide beds downstream of the
amine-based acid gas removal system to further reduce sulfur concentrations in the syngas and sulfur
dioxide (“SO,”) emissions from the plant. Based on the results of this study, Excelsior decided to include
these additional SO, controls in its air permit application, as well as selective catalytic reduction (“SCR”)
control for nitrogen oxides (“NOx”). As a result, the Project would achieve emission rates of SO, and
NOx 60% and 67% below the already low emission levels evaluated in the FEIS. Additionally, Excelsior
proposed a permit limit for mercury equal to 95% removal, rather than the 90% considered in the FEIS.
Figure B-7 and Figure B-8 compare the Project’s proposed emission rates to the most recently permitted
utility-scale coal plants, considered representative of state of the art conventional. These figures clearly
demonstrate that the Project’s ability to achieve dramatic emissions reductions of approximately 70-80%
relative to the cleanest conventional plants.

http://www.regulations.gov/#!documentDetail; D=EPA-HQ-OAR-2011-0660-0001
*“ DOE, “Mesaba Energy Project Final Environmental Impact Statement,” DOE/EIS-0382, November, 2009, p. 2-
24.
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Figure B-7. Criteria Pollutants: Mesaba vs. Newest Conventional Coal Plants
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Figure B-8. Mercury: Mesaba vs. Recently Permitted Coal Plants
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d. NPDES Permit (MPCA)

Excelsior originally submitted an application for a NPDES Permit for Mesaba One and Mesaba Two on
June 28, 2006. The application submitted reflected discharges of cooling tower blowdown and minor
process water discharges from the power block as their source; process water discharges associated with
the gasification island were eliminated through use of a zero liquid discharge (“ZLD”) system. The West
Range site was the location for which the original NPDES Permit application was tailored, in part,
because of its geographical placement outside the Lake Superior Basin watershed.”® Concerns over the
feasibility of establishing a Total Mass Daily Load (“TMDL”) for mercury and dissolved oxygen in the
Swan River and the need for determining mercury levels in fish in Holman Lake and the Prairie River
dictated the extension of the ZLD system to the entire facility to eliminate all wastewater discharges.”’
The technical study confirming the feasibility of extending the ZLD system is attached as Appendix B.

Extending the ZLD system to all wastewater discharges effectively eliminates any controversy that might
be associated with the NPDES requirements and renders any remaining pre-construction NPDES
permitting activities to be relatively minor compared to other major pre-construction permits discussed in
this section. The report included as Appendix B has been submitted to the MPCA. Two outstanding
actions remain regarding NPDES requirements: 1.) compliance with CWA § 316(b) (i.e., the design of
cooling water intake structures) and 2.) compliance with sampling stormwater conveyances to confirm
that stormwater carried therein does not contain pollutants associated with industrial activity.

The need to submit an NPDES Permit application will be resolved pending resolution of the proposed
rule governing GHG New Source Performance Standards.

5. CONCLUSION

Five out of the eight pre-construction permits required for commencing construction of Mesaba One and
Mesaba Two have been obtained. Work on the three remaining permits (the PSD Permit, the NPDES
Permit [if necessary], and the CWA § 404 Dredge & Fill Permit) will resume upon resolving issues
associated with recently proposed standards for GHG emissions from electric utility generating units.

The schedule reflecting the milestones achieved across the entire environmental review and permitting
process is attached as Appendix C.

a. Lessons Learned

Completion of joint state and federal environmental review in a timely manner is essential to the
feasibility of a large infrastructure project. Extended delays may jeopardize the project’s ultimate
success, as this increases the project’s exposure to changing market conditions, regulations, financing and
administrative policies. The following lessons learned identify strategies that could help to minimize

%% Water quality standards for the Lake Superior Basin watershed are more stringent than those pertaining to waters
within the Upper Mississippi River Watershed where the West Range Site is located (i.e., the water quality criterion
for mercury for Class 2B waters in the Upper Mississippi River Watershed is 6.9 nanograms per liter and mixing
zones for bioaccumulative chemicals of concern are allowed; the water quality criterion for mercury for Class 2B
waters in the Lake Superior Basin is 1.3 nanograms per liter and mixing zones for bioaccumulative chemicals of
concern are not allowed).

> At the time of Excelsior’s decision to extend the ZLD system to the entire facility, the Swan River was considered
an impaired water for mercury in fish tissue and dissolved oxygen. These pre-existing conditions and the studies
needed to quantify the Project’s impacts on them were expected to preclude the Project’s timely consideration
during the environmental review and permitting processes.
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potential delays in the environmental review process:

e Ensure that written inquiries with potential cooperating agencies are followed up by telephone
calls and/or face-to-face meetings to ensure that such participants are actively involved at the
front end and throughout the entire environmental review process. Additionally, potential
cooperating agencies should be required to respond to written inquiries and engage during the EIS
scoping stage. A leading source of delays in the environmental review process is cooperating
agencies’ after-the-fact input, raising major issues during review of the preliminary draft or draft
EIS that could be much more efficiently addressed if raised during the scoping process.

o Immediately raise issues to the leadership level within a cooperating agency at the first sign of
regulatory delays caused by a local office applying its own regulatory interpretations of federal
regulations. During the environmental review process, high level discussions between a
cooperating agency’s headquarters group and DOE may be essential in order to resolve issues that
a local office of the cooperating agency may resolve in a manner inconsistent with regulatory
requirements, wittingly or unwittingly creating delay and hindering the federal energy goal being
served by the project.. This is particularly true for large commercialization projects that raise
first-of-kind policy issues that must be resolved by leadership within federal agencies in order to
avoid unacceptably long delays.

e A standard policy should be established to define how to address proposed environmental
regulations as part of the environmental review process. For example, DOE should make sure that
projects that they are supporting are made known to U.S. EPA and efforts are undertaken to
understand and eliminate permitting obstacles associated with such proposals that could
unnecessarily delay projects that have been selected for federal assistance due to their material
and immediate beneficial impact on the environment,

o Ensure that efforts to consult with Native American tribes are undertaken as early as possible in
the project’s development phase. The experience gained as part of the Project’s consultations
confirmed that interested parties are difficult to identify; meetings are difficult to schedule and
can be protracted in length; and that meaningful progress occurs only after demonstrating that
DOE and company representatives can be trusted as decision-makers.
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6. TECHNICAL SPECIFICATIONS FOR ENVIRONMENTAL PERMITTING

The following subsections identify all the latest technical specifications relevant to environmental
permitting that have been developed for the Project throughout the environmental review and permitting
processes. This includes the inventory of air emissions, water source and usage data, and wetland
impacts.

a. Air Emission Inventory
Maximum and average emission quantities from the IGCC Power Station have been estimated by using:

Plant performance characteristics.

Equipment supplier data.

BACT as proposed in the air permit application.

Test results for similar equipment at other IGCC facilities, especially the existing Wabash River
Coal Gasification Repowering Project (an operating IGCC power station that uses E-Gas™
gasification technology; hereafter referred to as “Wabash River”).

e Engineering calculations, experience, and judgment.

o Published and accepted average emission factors, such as the EPA Compilation of Air Pollutant
Emission Factors (“AP-42").

The following sections describe these estimates and the calculation basis for both criteria and non-criteria
pollutants.

I.  Criteria Pollutant Emissions

Table B-3 presents the normal and maximum short-term emission rates for each source. Table B-4 shows
the proposed maximum annual criteria pollutant emission rates for each emission source in the facility.

Table B-3. Short-Term Emission Summary (Phase | and 11)

Emission Normal Emission Rate (Ib/hr)* Maximum Emission Rate (Ib/hr)*
Source NOy | SO, | CO | PMy> | VOC | NOy SO, CcO PM > VOC
Combustion | ), 118 | 372 | 100 34 | 484 283 10,960 100 1,0523
Turbines
b 12 | 64 | 36| 04 | 02 | 39 10 12 13 0.6
Boilers
Flares 0.3 negl’ | 2.2 negl negl 478 2,080 11,400 60 45
Auxiliary 9.4 08 | 19 13 1.0 9.4 0.74 19 13 1.0
Boilers
Cooling 11 11
Towers
Fugitive
PM, 4.9 4.9
Fugitive
VOO 3.8 3.8
Emergency 62 0.07 36 4.1 6.1
Generators
Emergency
Fire Water 8 0.004 6.9 0.4 28
Pump
Engines6
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Emission Normal Emission Rate (Ib/hr)* Maximum Emission Rate (Ib/hr)*
Source NOyx | SO, | CO | PMy> | VOC | NOy SO, CO PMy VOC
Total 226 125 | 397 | 121 40

'See following text for description of normal and maximum short-term emissions. Maximum emissions from all
sources could not occur simultaneously, so totals are not calculated.

’PM,, includes filterable plus condensable fractions. PM and PM,; 5 emission rates are equal to PM,, for all non-
fugitive sources. See Table B-11 and Table B-12 for detail on fugitive PM/PM,o/PM, 5 emissions.

*Peak startup emission rate for four CTGs; normally startup for these engines will not occur simultaneously.

*Normal flare emission rates are for natural gas pilots only.

> negl = negligible emissions.

Emergency generators and fire water pumps are not normally operated (limited to 100 hr/yr for testing)

Table B-4. Annual Emission Summary (Phase | and 11)

Emission Rate (ton/year)

Emission Source NOx SO, CO PMyg VOC
Combustion Turbines 894 516 1,894 440 174
Tank Vent Boilers 53 28 16 1.8 0.8
Flares 27 25 572 34 2.6
Auxiliary Boilers 10 0.8 21 1.4 1.2
Cooling Towers 48
Fugitive PM;j 6.0
Fugitive VOC 17
Emergency Generators 3.1 negl. 1.8 0.2 0.3
Emergency Fire Water 0.4 negl. 0.3 0.02 0.15
Pump Engines
Total 988 570 2,510 501 197

(See following text for explanation of annual emission basis.)

Combustion Turbine Generators

Emissions from the power block combustion turbine generators (“CTGs”) are primarily determined
through the inherently lower polluting IGCC coal gasification technology, as the production of syngas at
relatively high pressure enables efficient and cost-effective syngas cleanup prior to combustion in the
CTGs to produce electricity. As discussed in the process description in Section D.2.b, the following
treatment steps would be applied to the syngas:

e Hot gas particulate matter filtration via cyclone and ceramic filters to achieve approximately
99.9% particulate matter removal.

e Water scrubbing to remove soluble contaminants, condensable materials, and suspended
particulate matter.

e Amine treatment combined with carbonyl sulfide (“COS”) hydrolysis and trim sulfur removal
with activated zinc oxide to reduce total syngas sulfur to a maximum of 20 parts per million
volumetric dry (“ppmvd”) as hydrogen sulfide (“H,S”) in the undiluted syngas, 30-day rolling
average.

e Activated carbon beds for adsorption of mercury and other trace contaminants.

Moisturization (water saturation) for NOx control.
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In addition to these syngas treatment measures, the moisturized syngas fuel would also be diluted by
about 100 percent (one-to-one) with air separation unit (“ASU”) nitrogen for additional NOx reduction.
Steam injection, in lieu of nitrogen dilution and moisturization, will be used for NOx control when
operating on natural gas. Each CTG would be equipped with inlet air filters to minimize particulate
matter emissions potentially caused by advection of suspended atmospheric materials contained in the
combustion air. Finally, each heat recovery steam generator (“HRSG”) would be equipped with SCR for
additional NOx control.

The following CTG emission rates have been proposed as BACT and were used for project emission
estimates:

Syngas
e S0O,, based on 20 ppmvd as H,S in the undiluted syngas, rolling 30-day average.

e NOx, 5 ppmvd (@ 15% Oy).

e Carbon monoxide (“CO”), 15 ppmvd (@ 15% O,).

e Particulate matter (“PM”)/PM,o/PM;s, 25 Ib/hr/CTG.

e Volatile organic compounds (“VOC”), 2.4 ppmvd (@15% O).
Natural Gas

e SO,, pipeline-quality natural gas (assumed 1.0 grain/100 scf total sulfur).
e NOx, 5 ppmvd (@ 15% Oy).
e Other criteria pollutants, equal to or less than syngas emission rates.

As is the case with many types of internal combustion engines, CTG emissions of one or more pollutants
during startup can exceed the normal operating emission rates for short periods. This temporary higher
emission rate is caused by reduced combustion efficiencies during initial operation at low temperatures
and low loads, as well as delay in achieving minimum specified combustor conditions to begin steam
injection for NOx control.

Table B-5 shows the maximum short-term CTG emission rates for the four principal operating conditions.
Since a specific CTG supplier has not yet been fully committed, the emission rates shown in this table

reflect the maximum values for potentially available commercial CTGs.

Table B-5. Maximum CTG Short-Term Emission Rates (Phase | and 11)

Emission Rate (Ib/hr)

Operating Mode

NOx SO, CO | PM/PMy/PM,s | VOC
Normal syngas operation' 204 118 380 100 35
Maximum syngas operation” 204 283 380 100 35
Maximum natural gas operation 150 24 288 72 26
Worst-case startup’ 484 <24 |10,960 44 1052

"'30-day rolling average fuel sulfur
? Peak 1-hour average fuel sulfur
3 Worst-case startup for four CTGs; all four would never actually start up simultaneously
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The maximum annual CTG emission rates and basis are summarized in Table B-6:

Table B-6. Maximum CTG Annual Emissions (Phase | and I1)

POLLUTANT | TONS/YEAR BASIS
NOx 894 Full year (8,760 hours) on full load syngas operation
Full year (8,760 hours) on full-load syngas operation; 20 ppmvd
SO, 516 .
average total sulfur in syngas.
co 1.894 50 hours startup/shutdown per CTG, balance of year (8,710

hours per CTG) on full-load syngas operation
PM/PM,y/PM, 5 440 Full year (8,760 hours) on full load syngas operation

50 hours startup/shutdown per CTG, balance of year (8,710
hours per CTG) on full load syngas operation

vVOC 174

Tank Vent Boilers

The tank vent boilers (“TVBs”, one for each phase) would be designed to safely and efficiently dispose of
recovered process vapors from various process tanks and vessels associated with the gasification process.
The TVBs prevent the atmospheric emission of reduced sulfur compounds and other gaseous constituents
to the atmosphere that could cause nuisance odors and other undesirable environmental consequences.
The TVBs may also be operated on natural gas to produce steam for the IGCC Power Station during
gasifier shutdowns. The estimated maximum short-term and annual emission rates, based on supplier
estimates for similar equipment, are shown in Table B-7 and Table B-8, respectively.

Table B-7. Tank Vent Boiler Short-Term Emissions (Phase I and I1)

Emission Rate (Ib/hr)

Operating Mode NOx | SO, | CO | PM/IPM,J/PM,s | VOC
Normal syngas operation' 9 6.4 2.7 0.3 0.1
Maximum syngas operation” 39 10 12 1.3 0.6
Maximum natural gas operation’ 24 0.2 7.2 0.8 0.3

'Assumes 30 MMBtu/hour heat input rate (total for both TVBs)
?Assumes 130 MMBtu/hour heat input rate (total for both TVBs)
3 Assumes 80 MMBtu/hour heat input rate (total for both TVBs)

Table B-8. Maximum Tank Vent Boiler Annual
Emissions* (Phase | and I1)

Pollutant tons/year
NOx 53
SO, 28
CoO 16
PM/PM,/PM, 5 1.8
VOC 0.8

*Based on approximately 280 billion (10°) Btu/yr syngas plus tank vent vapors, and about 73
billion Btu/yr natural gas combusted. Assumed sulfur in tank vapors averages 1.5 1b/hr (each
phase) on annual basis.
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Flares

The elevated flares for each project phase would be designed for a minimum 99 percent destruction
efficiency of CO and H,S. As discussed previously, the flares would normally be used only to oxidize
treated syngas and natural gas combustion products during gasifier startup operations. The flares would
also be available to safely dispose of emergency releases from the [IGCC Power Station during unplanned
upset events.

The estimated maximum short-term and annual emission rates, based on agency guidance and supplier
advice, are shown in Table B-9. Note that the maximum flaring operation shown in this table is virtually
impossible in practice, because all four gasification trains would never be started up simultaneously and
the chances of all four sulfur treatment systems experiencing a simultaneous upset are effectively zero.

Table B-9. Flare Emission Rates (Phase | and 11)

. Emission Rate (Lb/Hr)
Operating Mode
NOx SO, CO | PM/PMy/PM;,s | VOC
Normal Operation' 0.3 0.01 2.2 0.03 0.02
Normal Startup Operation 230 370 5,350 | 28 21
Maximum Flaring Operation’ 480 2,080 | 11,400 | 60 45
Emission Rate (Tons/Year)
Maximum Annual* 26.8 246 | 572 |34 2.6

'Natural gas pilot, only.

“Startup flaring of syngas for two gasifiers and two flares — may occur for several days per event,
but not for two gasifiers simultaneously.

*Maximum flaring capacity for two flares, based on flaring syngas production from two gasifiers for
each flare and a worst case upset sulfur content of 400 ppmvd in syngas - one hour or less per event.
* Maximum annual emission based on combustion of approximately 700 billion Btu of syngas and
136 billion Btu of natural gas during startup, plant upsets, and normal operating conditions.

Fugitive Equipment Leaks

VOC and hazardous air pollutant (“HAP”’) emissions associated with normal equipment leakage were
estimated using standard EPA fugitive emissions factors for valve seals, pump and compressor seals,
pressure relief valves, flanges, and similar equipment. Most of the estimated VOC emissions were
associated with the amine handling system since methyl diethanolamine (“MDEA”) would be the only
VOC in relatively significant quantity at the facility. Fugitive emission estimates of HAP were based on
the estimated concentration of each HAP in various syngas streams multiplied by the calculated total
leakage rates of process fluid. Fugitive emission estimates for individual HAPs are shown in Table B-10.
Fugitive emissions would be monitored and controlled under a Leak Detection Plan.
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Table B-10. Fugitive Emission Estimate (Phase I and I1)

Emission T Emission Rate
mission Type Ib/hr ton/yr

Federal HAP 0.06 0.3
Ammonia 0.2 1.3
Hydrogen sulfide 4.0 17
MDEA 3.2 14
vOC! 3.8 16
TRS? 4.0 17

T'VOC include MDEA, benzene, carbon disulfide, COS, ethyl benzene,
hexane, hydrogen cyanide, naphthalene, toluene, xylenes, and waste oil,
2 TRS includes H,S.

Material Handling Systems

Fugitive particulate matter emissions (fugitive dust) would be generated by coal, coke, flux, slag
handling, fuel preparation, and fuel storage during the normal operation of the IGCC Power Station.
Sources of these emissions would include the active coal and coke storage piles, conveyors, transfer
points, slurry preparation area, and the slag storage area. Estimated emissions of total suspended
particulate matter (particulate matter with an aecrodynamic diameter no greater than 30 microns) and PM;,
(particulate matter with an aerodynamic diameter no greater than 10 microns) for these sources are
summarized in Table B-11 for Phase I operations. Estimated emissions of PM,; 5 (particulate matter with
an aerodynamic diameter no greater than 2.5 microns) are summarized in Table B-12. Fugitive
particulate matter emission rates for Phase I and Il would be twice the values shown in these tables.

The estimates of particulate matter emission rates (pounds [“Ib”] per hour [“hr”], tons per year [“yr”])
were based on methodologies developed by the EPA and documented in AP-42. Specific portions of AP-
42 used included Section 13.2.4 (Aggregate Handling and Storage Piles), Section 13.2.5 (Industrial Wind
Erosion), and Section 13.2.2 (Unpaved Roads). These sections were used to estimate emission factors for
the various coal/slag handling and moving components, windage losses from the coal and slag piles, and
emissions resulting from (on-site) truck traffic movement of slag from process units to the slag storage
pile.

The emission factor for rail car unloading of feedstock was developed from the Electric Power Research
Institute report CS-3455, published in June 1984. The peak hourly throughput for this system, as well as
for conveyors and transfer points up to the storage pile, was based upon unloading approximately 36 unit
train cars per hour (approximately 4,300 tons/hr). Figure B-9 shows a sketch of the proposed feedstock
handling system.
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Figure B-9. Material Handling System for Phase | IGCC Power Station
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The emission factors (expressed in 1b/ton) for aggregate handling systems derived from AP-42 were
multiplied by the maximum material throughput to estimate an uncontrolled particulate matter emission
rate. Peak values are expressed on an hourly basis and represent the maximum system throughput
requirements. For the materials handling facilities upstream of the coal pile, this rate was based on three
unit trains per day. For materials handling facilities downstream of the storage pile, the peak rate was
based upon 120% of the average rate required for the nominal plant output. The annual throughput was
based on the average material throughput requirement for the plant at full load conditions of 8,760 hours
per year. The AP-42 methodology correlates the aggregate handling particulate matter emission factor
inversely with coal moisture content. Because of this, the maximum plant fugitive particulate matter
emission rates were found to be higher on operation with Illinois No. 6 coal vs. the significantly higher
moisture content (and higher as-received throughput rate) for Rawhide Powder River Basin (“PRB”) coal.
The maximum slag generation and throughput rates were also based on operation with Illinois No. 6 coal.
The slightly higher slag generation rate associated with use of a blended coal had an insignificant impact
on the emissions from the slag handling systems. However, in practice, PRB coal is known to be dusty.
To account for this experience, the surface moisture content in PRB coal was assumed to be 4% and the
fugitive particulate matter emission rates were recalculated, rendering it the worst-case feedstock for
fugitive emissions. The fugitive emissions from Rawhide PRB coal using the revised assumptions are
provided in Table B-11 and Table B-12.
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The uncontrolled particulate matter emissions estimates were modified as appropriate by a control
efficiency multiplier. Control efficiencies used in these estimates include:

1. No control method 0%
Storage pile load-in 50%
3. Partial enclosure of transfer point 70%
3a. Partial enclosure w/dust suppression spray 75%
4. Full enclosure of transfer point 90%
4a. Full enclosure w/dust suppression spray 95%
4b. Full enclosure with baghouse filter 99%
5. Roadway w/watering and cleaning 80%

The control efficiency for storage pile load-in using an adjustable stacker was based upon engineering
judgment for the partial containment systems planned. References to items 3 and 4 are identified in EPA
450/3-81-005b (Sept. 1982) and Environmental Progress (Feb. 1984). The control efficiencies for items
3a, 4a, and 4b were based upon engineering judgment and preliminary discussions with dust suppression
system vendors. Reference to item 5 is found in AP-42 (Section 13.2.2).

The wet spray dust suppression systems would require that water be supplied to the various injection
points. This water would be blended with glycol (for freeze point suppression) and/or surfactants
(wetting agents) or chemical binding or encrusting agents. Because of the glycol addition, any free water
draining from the solids would be captured and treated as required before re-use, on-site or off-site
disposal.

Particulate matter emissions resulting from wind erosion of the storage piles were calculated according to
the data and guidance provided in AP-42 Section 13.2.5, which requires information on wind velocities at
the plant site. Wind velocity profiles were obtained from MPCA for the local Hibbing, Minnesota area
for the years 2006-2010. The reported wind velocities were relatively low, and only infrequently exceed
the threshold friction velocity needed to generate quantifiable emissions as defined by the AP-42
procedure. Hence, at these conditions, the piles were relatively small contributors to overall plant
particulate matter emissions.

In-plant trucks would be used to transport dewatered, by-product slag from the gasifier slag handling area
to either the slag storage pile or bins to await shipment by rail or truck offsite. A truck traffic emission
factor from AP-42 was used to estimate fugitive road dust from this internal slag transfer operation. A
control efficiency of 80% was applied to this emission source based on watering of the roadway near the
pile to suppress dust and periodic removal/cleanup of dust-producing material. Fugitive emissions from
paved road traffic are not included in Table B-11 or Table B-12, because the emissions estimates were
calculated based on vehicle miles traveled rather than material throughput rates. The total estimated
emissions per phase from paved road traffic are 0.33 ton/yr PM;, and 0.08 ton/yr PM, s.
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Table B-11. Fugitive PM and PMyq Emission Estimate (Phase | Operation)

PM PM Maximum Maximum PM3, and Controlled PMs, | Controlled PM;, | Controlled PM,, | Controlled PM,,
30 10 : H H :
Emission Source Emission Emission Hourly Annual PMuo Maximum Maximum Maximum Maximum
Description Factor Factor Throughput | Throughput Control Method Control Hourly Annual Hourly Annual
(Ib/ton) (Ib/ton) (ton/hr) (toniyr) Efficiency Emission Rate Emission Rate Emission Rate Emission Rate
y (%) (Ib/hr) (ton/yr) (Ib/hr) (ton/yr)
COAL HANDLING AND STORAGE
. p Fully enclosed transfer
Ea‘lcar U“(;"éd‘“g to 0.0032 0.0016 4,300 3,100,000 | point with baghouse 99 0.139 0.050 0.068 0.024
oOpper and Lonveyor dust collector
. Fully enclosed transfer
chnl"a‘é“g conveyor to 0.0015 0.0007 4,300 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
ross-Lonveyor suppression sprays
- Fully enclosed transfer
(S:“’Slf anveyor to 0.0015 0.0007 4,300 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
tacker onveyor suppression sprays
Fully enclosed transfer
gtﬁcter Conveyor to 0.0015 0.0007 4,300 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
tacker suppression sprays
Ring-type dust
suppression sprays at
Stacker to Coal Pile 0.0015 0.0007 4,300 3,100,000 | discharge point; 50 3.200 1.154 1.514 0.546
Adjustable height
stacker
. . Partially Enclosed
gedalm"r to Reclaim 0.0015 0.0007 430 3,100,000 | transfer point with dust 75 0.160 0.577 0.076 0273
onveyor suppression sprays
. Fully enclosed transfer
I\R/f‘?la‘én Conveyor to 0.0015 0.0007 430 3100000 | point with dust 95 0.320 0.115 0.151 0.055
am Lonveyor suppression sprays
. Fully enclosed transfer
Main Conveyor to 0.0015 0.0007 430 3,100,000 | Pointwith dust 95 0.320 0.115 0.151 0.055
Incline Conveyor suppression sprays
inside building
p Fully enclosed transfer
IT“‘.’hne CC"“"ey‘” to 0.0015 0.0007 430 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
Tipper Lonveyor suppression sprays
. Fully enclosed transfer
;“‘g’g. Conveyor to 0.0015 0.0007 430 3,100,000 | point with baghouse 99 0.006 0.023 0.003 0.011
¢ed bin dust collector
;‘t’(‘)‘r‘:gzms‘o“ from Coal - - - - None 0 - 1.112 - 0.556
SUBTOTAL 456 3.61 2.16 1.74
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PMso PMo Maximum Maximum PM;, and Control!ed PM;, Control_led PM;, Control_led PMj, Control_led PMi,
. L L PM;, Maximum Maximum Maximum Maximum
Emission Source Emission Emission Hourly Annual | hod | | | | I
Description Factor Factor | Throughput | Throughput | OntrolMetho Contro Hourly Annua Hourly Annua
(Ib/ton) (Ib/ton) (ton/hr) (ton/yr) Efficiency Emission Rate Emission Rate Emission Rate Emission Rate
y (%) (Ib/hr) (ton/yr) (Ib/hr) (ton/yr)
COAL SLURRY FACILITY SOURCES
. . Fully enclosed transfer
?eeg Bin to Weigh Belt 0.0015 0.0007 430 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
eeder suppression sprays
. Fully enclosed transfer
;{Veégl\lj[%eg ergﬁr to 0.0015 0.0007 430 3,100,000 | point with dust 95 0.320 0.115 0.151 0.055
0 ukee ute suppression sprays
SUBTOTAL 0.06 0.23 0.03 0.11
SLAG TRANSPORT AND STORAGE
Slag Disposal Truck 8.5 2.6 0.40 3,500 Apply dust suppressant 80 0.680 2,975 0.181 0.791
Traffic
Slag Storage Load-in Nil Nil Wet slag 100 0 0 0 0
Windage from Slag - - - - None 0 - 0.145 - 0.072
Storage
Slag Storage Load-out 0.0039 0.0019 39 281,780 None 0 0.153 0.533 0.072 0.262
SUBTOTAL 0.83 3.67 0.25 1.13
TOTAL 5.46 7.51 244 2.97
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Table B-12. Fugitive PM,s Emission Estimate (Phase | Operation)

Controlled Controlled
PM, 5 Maximum Maximum PMys PM, s PM, s
Emission Source Emission Hourly Annual Control Method Control Maximum Maximum
Description Factor Throughput | Throughput Efficiency Hourly Annual
(Ib/ton) (ton/hr) (ton/yr) (%) Emission Emission
Rate (Ib/hr) Rate (ton/yr)
COAL HANDLING AND STORAGE
. . Fully enclosed transfer
ﬁaﬂcar Un&"édmg to 0.00024 4,300 3,100,000 | point with baghouse dust 98.26 0.018 0.006
opper and Conveyor collector
. Fully enclosed transfer
g“loacgng conveyorto | g 9011 4,300 3,100,000 | point with dust 89.31 0.049 0.018
ross-Lonveyor suppression sprays
- Fully enclosed transfer
gros; Cg“"eyor to 0.00011 4,300 3,100,000 | point with dust 89.31 0.049 0.018
tacker Conveyor suppression sprays
Fully enclosed transfer
gtadﬁer Conveyor to 0.00011 4,300 3,100,000 | point with dust 89.31 0.049 0.018
tacker suppression sprays
Ring-type dust
Stacker to Coal Pile 0.00011 4,300 3,100,000 3%‘”“551% sprays at 27.80 0.331 0.119
ischarge point;
Adjustable height stacker
. . Partially Enclosed
gedalmer to Reclaim | 5001 430 3,100,000 | transfer point with dust 46.56 0.024 0.088
onveyor suppression sprays
. Fully enclosed transfer
ff/fc.la‘én Conveyor to 0.00011 430 3,100,000 | point with dust 89.31 0.049 0.018
ain Lonveyor suppression sprays
. Fully enclosed transfer
Main Conveyor to 0.00011 430 3,100,000 | Pointwithdust 89.31 0.049 0.018
Incline Conveyor suppression sprays inside
building
p Fully enclosed transfer
IT“?““e %Onveyor to 0.00011 430 3,100,000 | point with dust 89.31 0.049 0.018
Tipper Lonveyor suppression sprays
. Fully enclosed transfer
;“‘:ipg Conveyor to 0.00011 430 3,100,000 | point with baghouse dust | 98.26 0.001 0.003
ced bin collector
Wind Erosion from
Coal Storage - - - None 0 - 0.083
SUBTOTAL 0.54 0.41
COAL SLURRY FACILITY SOURCES
. . Fully enclosed transfer
g“l’dFB“:itO Weigh 0.00011 430 3,100,000 | point with dust 89.31 0.049 0.018
clt Feeder suppression sprays
. Fully enclosed transfer
]\{Veﬁ\ﬁeﬁt Fgegﬁr to 0.00011 430 3,100,000 | point with dust 89.31 0.049 0.018
0 il ree ute suppression sprays
SUBTOTAL 0.01 0.04
SLAG TRANSPORT AND STORAGE
Slag Disposal Truck 29 4 Apply d 1
Traffic 0.226 0.40 3,500 pply dust suppressant 80 0.018 0.079
Slag Storage Load-in Nil Wet slag 100 0 0
‘S’Z(‘)‘r‘;‘gfe from Slag - - - None 0 - 0.011
Slag Storage Load-out 0.00028 39 281,780 None 0 0.011 0.040
SUBTOTAL 0.03 0.13
TOTAL 0.57 0.57
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Cooling Towers

Each Phase of the Mesaba Energy Project would have two sets of cooling towers: one for the power block
and another for the gasification/ASU processes (resulting in a total of four sets of cooling towers). Table
B-13 shows the expected maximum particulate matter emissions from the cooling towers resulting from
drift. Alternate feedstock cases have shown slightly different conditions for the two cooling towers,
which would affect emissions rates. The emission estimates below were based on 100% PRB coal feed to
the plant, the Siemens-Westinghouse turbine power block (600 MW net nominal plant output), and ten
cycles of concentration (“COC”), and are indicative of the maximum combined particulate matter release.
The drift rate was based on 0.001% of the tower recirculation rate as provided by equipment suppliers and
reflects the use of high efficiency drift eliminators. The total dissolved solids (“TDS”) content of the drift
was the maximum value estimated from water quality measurement data for the makeup water. Table
B-13 shows hourly rates for each Phase and total annual emissions for the Phase I and II cooling towers.

Table B-13. Particulate (PM,,) Emissions from Cooling Tower Drift

Power Block Gasification/ASU

Cooling Towers Cooling Towers
Duty (Phase I, MMBtu/hr) 1,743 690
Recirculation Rate (Phase I, 10° Ib/hr) 116 46
Drift (Phase I, 1b/hr) 1160 460
TDS (ppm by weight) 3370 3370
PM/PM,y/PM, 5 Emission (Phase I, 1b/hr) 3.9 1.6
Total PM/PM,¢/PM, s (Phase I and 11, TPY) 47.8

The Power Block cooling towers were configured with 12 cells per phase, and the smaller
Gasification/ASU cooling towers with 5 cells per phase. The characteristics of each cell are shown in
Table B-14.

Table B-14. Cooling Tower Characteristics (Per Cell)

Characteristic Value
Exhaust Flow, 10° acfm (wet) 1.37
Exhaust Temperature, °F 104
Outlet Elevation (above grade), ft 48
Outlet Diameter, ft 33

Auxiliary Boilers

The auxiliary boilers would normally operate only when steam is not available from the gasifiers or
HRSGs. The annual capacity factor for these boilers is estimated at 25% or less. The auxiliary boilers
will be equipped with low NOx burners for emission control. Emission rates based on supplier guarantees
for similar equipment are shown in Table B-15.
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Rates (Phase | and 11)

Ib/hr ton/year* | Basis
NOx 9.4 10 Low NOx burner, 30 ppmvd (@ 3% O2)
SO, 0.74 0.82 1 grain/100 scf in pipeline gas
CO 19 21 100 ppmvd (@ 3% O2)
PM/PM,o/PM; s 1.3 1.4 0.005 Ib/MMBtu, HHV
VOC 1.0 1.1 10 ppmvd (@ 3% 02)

* Annual emission based on 25% maximum annual capacity factor.

Emergency Diesel Engines

Other than the emergency uses for which they are intended, the diesel engines driving the emergency

generators and fire protection pumps will each be operated no more than 100 hours per year. Emissions
for each engine are estimated using accepted agency-published factors (AP-42), except where applicable
Tier standards were lower than AP-42 values, the Tier standard was used, and assumed the use of ultra
low sulfur diesel fuel. Table B-16 shows the maximum short-term and annual non-emergency emissions
for each engine.

Table B-16. Emergency Diesel Engines Emissions (Phase I and I1)

Total No. Short-term emission (Ib/hr) Annual emission (ton/yr)
Diesel Apprpx of Engines
Engine Capacity, | _ Phases I PM/ PM/
g ea plus 11 NOy SO, CO | PMyy/ | VOC | NOx | SO, | CO | PMyo/ | VOC
PMy.s PM, s
Emergency
generators — 1 \ryy 2 56 01 | 30 | 38 38 | 28 | megl | 15 | 02 02
gasification
arca
Emergency
generators — 350 kW 2 6 0.003 | 6.3 0.3 2.4 03 | negl. | 03 0.02 0.1
power block
Fire pumps 300 hp 4 8 0.004 6.9 0.4 2.8 0.4 negl. 0.3 0.02 0.2

il. Non-Criteria Pollutant Emissions

Plant emission rates of trace amounts of lead were estimated from published information for a similar
IGCC facility.”> These estimates are shown on Table B-17 in the hazardous air pollutants emission
discussion below.

Sulfur trioxide (“SO;”) emissions, expressed as sulfuric acid (“H,SO,”), for the CTGs and other plant
emission sources were estimated based on supplier information and measurements at the Wabash River.
These estimates are also shown on Table B-17 in the hazardous air pollutants emission discussion below.

2 NETL, “Major Environmental Aspects of Gasification-Based Power Generation Technologies, Final Report.”
December, 2002.

EXCELSIOR ENERGY INC.
30 November 2012

MESABA ENERGY PROJECT
DE-FC26-06NT42385

76



Final Scientific/Technical Report Project Accomplishments and Discussion

Emission rates for HAP, as identified by the EPA and MPCA, have been estimated for the project using
the following sources (listed in order of preference):

e Results of regulatory test programs at Wabash River, adjusted, if appropriate, for the expected
worst-case feedstocks slated for use by the Mesaba Energy Project.

Equipment supplier information.

Published emission factors and reports applicable to IGCC facilities.

Engineering calculations and judgment.

EPA emission factors (AP-42) for coal combustion.

HAP emissions at the IGCC Power Station will be lower than conventional coal plants due to the
inherently low polluting IGCC technology and many of the same process features that control criteria
emissions. A large portion of the heavy metals and other undesirable constituents of the feed would be
immobilized in the non-hazardous, vitreous slag by-product and prevented from causing adverse
environmental effects. Gaseous and particle-bound HAP that may be contained in the raw syngas exiting
the gasifiers would be totally or partially removed in the syngas particulate matter removal system, water
scrubber, and acid gas recovery (“AGR”) systems described in Section D.2.b. In addition, the mercury
removal carbon absorption beds would ensure that mercury emissions from the IGCC Power Station
would be less than 5 percent of the mercury present in the feedstock as received.

Table B-17 presents a summary of estimated HAP emissions for the Phase I and II IGCC Power Station.
Using conservative assumptions for emission factors and 100% annual operating capacity (at a total solid
feedstock heat input to the gasifiers of 98 trillion British thermal units [“Btu’]), total facility emissions of
federal HAP were estimated to be less than 25 ton/year. No single HAP emissions would exceed 10
ton/year, making Mesaba One and Mesaba Two an area source of HAP.

Table B-17. Annual Hazardous Air Pollutant Emissions (Phase I and 11)

CAS # or Compound Annual Average HAP Emission (g)tnh/:rr) Total Pr;?]s; |

MPCA # CTGs | TVB Flare | o oot Phase I | o el
75-07-0 Acetaldehyde 0.044 1.6E-04 3.9E-04 4.1E-04 0.045 0.090
98-86-2 Acetophenone 0.022 7.9E-05 2.0E-04 0.022 0.045
107-02-8 Acrolein 0.43 1.5E-03 3.8E-03 5.5E-05 0.434 0.869
7440-36-0 Antimony 0.027 2.6E-04 6.6E-04 0.028 0.056
7440-38-2 Arsenic 0.059 1.4E-03 3.5E-03 2.8E-05 0.064 0.127
56-55-3 Benz[a]anthracene 5.6E-05 2.0E-07 5.0E-07 1.8E-06 5.9E-05 1.2E-04
71-43-2 Benzene 0.059 0.026 0.066 0.0079 0.159 0.319
207-08-9 Benzo(k)fluoranthene 1.6E-04 | 5.8E-07 | 1.4E-06 | 5.7E-07 | 1.6E-04 | 3.3E-04
50-32-8 Benzo[a]pyrene 5.6E-05 | 2.0E-07 | 5.0E-07 | 5.4E-07 | 5.7E-05 1.1E-04
100-44-7 Benzyl chloride 1.03 3.7E-03 | 9.2E-03 1.047 2.094
7440-41-7 | Beryllium 0.0064 7.9E-06 | 2.0E-05 | 1.7E-06 0.0064 0.0128
92-52-4 Biphenyl 0.0025 9.0E-06 | 2.2E-05 0.0025 0.0051
117-81-7 Eﬁi&zzgggg 0.11 3.9E-04 | 9.6E-04 0.109 0218
75-25-2 Bromoform 0.06 2.0E-04 5.0E-04 0.057 0.114
7440-43-9 Cadmium 0.24 5.3E-05 1.3E-04 1.5E-04 0.236 0.471
75-15-0 Carbon disulfide 1.13 4.0E-03 1.0E-02 0.034 1.175 2.351
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CAS # or Compound Annual Average HAP Emission (gJ:h/Z/:) Total Pt;?]s(;e I
MPCA # CTGs | TVB Flare | o o Phase I | o oce i
463581 Carbonyl sulfide 0.058 0.058 0.116
532-27-4 | Chloroacetophenone, 2- | 0.0103 | 3.7E-05 | 9.2E-05 0.0104 | 0.0208
108-90-7 | Chlorobenzene 0.032 | 1.1E-04 | 2.8E-04 0.032 0.065
67-66-3 Chloroform 0.088 | 3.2E-04 | 7.9E-04 0.089 0.179
0-00-5 Chromium, total (1) 0013 | 9.8E-04 | 2.56-03 | 2.0E-04 | 0.016 0.033
18540-29-9 | Chromium, (hexavalent) | 0.0038 | 2.9E-04 | 7.4E-04 0.0049 | 0.0097
218-01-9 gle"g;g‘(‘ae)phenamhrene) 1.5E-04 | 53E-07 | 1.3E-06 | 2.1E-06 | 1.5E-04 | 3.0E-04
7440-48-4 | Cobalt (1) 0.0064 | 1.1E-03 | 2.8E-03 | 1.2E-05 | 0.010 0.021
98-82-8 Cumene 0.0078 | 2.6E-05 | 6.6E-05 0.0079 | 0.0159
Cyanide (Cyanide ion,
57-12-5 Inorganic cyanides, 0.140 3.6E-03 1.1E-02 0.0088 0.163 0.326
Isocyanide)
77-78-1 Dimethy! sulfate 0071 | 2.5E-04 | 6.3E-04 0.072 0.144
121-14-2 | Dinitrotoluene, 2,4- 42E-04 | 1.5E-06 | 3.7E-06 42E-04 | 8.4E-04
100-41-4 | Ethyl benzene 0.14 0.030 0074 | 92E-04 | 0244 0.488
75-00-3 félfl{éfol;lgf;gz) 0.061 | 22E-04 | 5.5E-04 0.062 0.124
106-93-4 fg}gﬁgﬁo‘i‘iﬁgde 0.0018 | 6.3E-06 | 1.6E-05 0.0018 | 0.0036
107-06-2 gﬁ%ﬁiﬁgeﬁﬁglde (21 0059 | 2.1B-04 | 53E-04 0.060 0.119
50-00-0 Formaldehyde 0.42 1.5E-03 | 3.7E-03 | 0.011 0.433 0.866
110-54-3 | Hexane 0.10 3.5E-04 | 8.8E-04 | 0251 0.350 0.701
7647-01-0 | Hydrochloric acid 0096 | 3.0E-04 | 74E-04 | 0.034 0.131 0.261
Hydrogen fluoride
7664-39-3 (gy i fﬂuoric acid) 1.2 53E-05 | 1.3E-04 1.226 2.451
193-39-5 | Indeno(1,2,3-cd)pyrene | 9.1E-05 | 3.2E-07 | 8.1E-07 | 89E-07 | 9.3E-05 | 1.9E-04
78-59-1 Isophorone 0.86 3.1E-03 7.6E-03 0.866 1.732
7439-92-1 | Lead 0014 | 63E-05 | 1.6E-04 0.014 0.028
7439-96-5 | Manganese 0.025 | 22E-03 | 59E-03 | 53E-05 | 0.033 0.067
7439-97-6 | Mercury 0.006 | 4.4E-05 | 1.IE-04 | 3.6E-05 | 0.006 0.013
74-83-9 gﬁgﬁiﬁf&lﬁ’;ﬂ; 1.17 0.011 0.027 1207 2.413
74-87-3 ?gﬂ)ﬂfﬂgﬁ) 0.78 5.5E-03 | 1.4E-02 0.801 1.602
Methyl chloroform
71-55-6 (1,1,1 -Trichloroethane) 0.029 | 1.1E-04 | 2.6E-04 0.030 0.060
“4)
78-93-3 g[;g‘ny;fgyl ketone (2- 058 | 2.1E-03 | 5.1E-03 0.583 1.166
60-34-4 Methy! hydrazine 0.25 9.0E-04 | 2.2E-03 0.254 0.508
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CAS # or Compound Annual Average HAP Emission (gJ:h/Z/:) Total Pr;?]séa |
MPCA # CTGs | TVB Flare | o o Phase I | o oce i
80-62-6 Methyl methacrylate 0029 | 1.1E-04 | 2.6E-04 0.030 0.060
1634-04-4 | Methyl tert butyl ether 0051 | 1.8E-04 | 4.6E-04 0.052 0.104
3697-24-3 | Methylchrysene, 5- 32E-05 | 1.1E-07 | 2.8E-07 32E-05 | 6.5E-05
75-09-2 ?gfgl‘f{é‘;‘(‘)‘fn‘:glll‘;ﬁg)e 0.054 | 52E-04 | 1.3E-03 0.056 0.111
91-20-3 Naphthalene 0061 | 7.5B-04 | 1.9E-03 | 3.0E-04 | 0.064 0.128
7440-02-0 | Nickel 0.0096 | 3.9E-03 | 9.8E-03 | 2.9E-04 | 0.024 0.047
r?lgizrpdycyChC organic 34E-04 | 3.4E-04 | 6.8E-04
108-95-2 | Phenol 0.90 1.IE-02 | 2.8E-02 | 7.8E-08 | 0.940 1.881
123-38-6 | Proprionaldehyde 0.561 | 2.0E-03 | 5.0E-03 0.568 1.136
7784-49-2 | Selenium 0014 | 24E-04 | 55E-04 | 335606 | 0.014 0.029
100-42-5 | Styrene 0037 | 1.3E-04 | 3.3E-04 0.037 0.075
127-18-4 ggiﬁﬁ%g:ﬁgﬁi‘; 0.063 | 2.3E-04 | 5.7E-04 0.064 0.129
108-88-3 | Toluene 0.00081 | 0.0104 | 00261 | 0.0017 0.039 0.078
108-05-4 | Vinyl acetate 0011 | 4.0E-05 | 1.0E-04 0.011 0.023
1330-20-7 | Xylenes 0.055 0.012 0.030 0.0013 0.097 0.195
Total Federal HAP 11.2 0.1 0.4 0.4 12.1 24.3
Other Emissions
122389;998 Sulfuric acid and sulfates | 49.5 2.9 1.4 53.9 107.7
Other VOC 8.3 8.3 16.6
H.S 0.07 8.6 8.6 17.2
Total VOC 9.5 0.1 0.3 8.7 18.7 37.4
gz‘ri;‘ggjnsd‘;lfur 1.1 0.004 0.010 8.7 9.8 19.7

! Other sources’ presents the sum of emissions from auxiliary boilers, emergency diesel generators and fire water
pumps, and fugitive emissions.

* Other polycyclic emissions are the sum of emissions of all other polycyclic organic matter not already

specifically listed in this table.

Mercury

The volume of pre-combustion syngas present at the time of its clean-up in the E-Gas™ process would be
one hundred times less than the volume of the post-combustion gas handled in a typical conventional
pulverized coal-fired boiler. An inherent advantage that IGCC technology has over such conventional
systems is that gas clean up equipment can be much smaller in size and the residence time for allowing
contact between a chemical (like mercury) and an absorbent (like activated carbon) can be increased,
thereby providing for greater pollutant removal efficiency. This pre-combustion gas clean-up process
allows for highly effective mercury removal rates, which in the case of Mesaba One and Mesaba Two will
be at least 95 percent of the mercury concentration present in its solid feedstock. For Mesaba One and
Mesaba Two, this translates to maximum annual mercury emissions of only 25 pounds on a twelve month
rolling average. Excelsior worked with a leading activated carbon supplier, who developed a preliminary
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design basis for the Project’s activated carbon beds targeting a mercury removal rate greater than 99.9
percent. If this performance target were achieved, actual mercury emissions would be less than 3 pounds
per year. However, the 95 percent removal rate was proposed for air permitting purposes due to the lack
of demonstrated experience with activated carbon bed treatment in domestic IGCC plants. Figure B-10
shows how mercury is expected to partition throughout the IGCC Power Station based on the 95 percent
removal rate.

Figure B-10. Expected Mercury Partitioning in the IGCC Power Station (Mesaba One and Mesaba
Two)

Mesaba Energy Project — Mercury Flow Diagram (Mesaba One & Two)
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Notes:

Greenhouse Gases

Annual emission rates for GHGs have been estimated for each emission source at Mesaba One and
Mesaba Two, using the same assumptions for annual operating capacities and fuel consumption that were
used for the calculation of criteria pollutant emissions throughout this section. The calculation used
broadly accepted GHG emission factors from The Climate Registry for natural gas and diesel fuel.”®> The

3 The Climate Registry. “2011 Climate Registry Default Emission Factors.” January 14, 2011. See
http://www.theclimateregistry.org/downloads/2009/05/201 1-Emission-Factors.pdf
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CO, emission factor for Mesaba’s syngas was estimated at 285 Ib/million Btu (“MMBtu”), which is
approximately consistent with either full slurry quench (“FSQ”) operation for the worst-case PRB
feedstock or partial slurry quench (“PSQ”) operation for a slightly higher heat content feedstock. This is
a reasonably conservative estimate of for worst-case performance on an annual basis. All six GHGs
regulated by EPA have been considered, although Mesaba One and Mesaba Two would not use or emit
any hydrofluorocarbons or perfluorocarbons. Global warming potential factors prescribed by MPCA and
EPA have been applied to methane (“CH,”), nitrous oxide (“N,O), and sulfur hexafluoride (“SF¢”)
emissions to calculate the CO, equivalent (“CO,e”) emission rate.

The GHG emission estimate was determined conservatively, assuming 100% annual operating capacity
for all four CTGs on PRB (the worst-case fuel), while also assuming flare and TVB emissions that
include some startup, shutdown, and malfunction scenarios throughout the year. Table B-18 shows this
inventory of Mesaba One and Mesaba Two’s greenhouse gas emissions.

Table B-18. Annual Greenhouse Gas Emission Summary (Phase I and I1)

Emission Rate (ton/year)

Emission Source CcoO, CH, N,O SFs CO.e
Combustion Turbines 10,600,000 74 115 10,600,000
Tank Vent Boilers 49,900 0.4 0.4 50,000
Flares 108,000 1 0.08 108,000
Auxiliary Boilers 33,300 0.06 0.06 33,500
Fugitive Emissions 64 5 0.03 827
Emergency Generators 392 0.02 0.05 410
Emergency Fire Water
Pumngng}i]nes 67 negl. negl. 70
Total 10,800,000 80 116 0.03 10,800,000

This inventory is consistent with the analysis presented in Section 2.2.3.1 of Mesaba’s FEIS, which
estimated that Mesaba One and Mesaba Two would directly emit 10.6 million tons of CO, per year at
100% capacity factor. In addition to direct emissions, the FEIS analysis also considered indirect
emissions due to coal mining, transport and plant operations support and maintenance, which were
estimated to total 300,000 additional tons of CO, per year. Direct and indirect emissions of other GHGs
were estimated at 270,000 tons of CO,e per year. Construction of Mesaba One and Mesaba Two was
estimated to cause a one-time emission of 900,000 tons of CO,e.

CO; emissions from the IGCC Power Station’s CTGs were considered the dominant source of greenhouse
gas emissions. The emission rate was determined to be primarily a function of the feedstock’s carbon
content, the feedstock’s heating value, and the Station’s net heat rate (a measure of the overall efficiency
under which the energy in the feedstock is converted to electricity). Based on the heat rates in Table D-4
and emission factors of 202.8 Ib CO,/MMBtu for Illinois No. 6 and 214.6 Ib CO,/MMBtu for Rawhide
PRB, the CO, emission rate for Mesaba One and Mesaba Two would range from 1,832 Ib/net megawatt
hours (“MWh,,’) when operating on 100% bituminous coal to 2,016 1Ib/MWh, when operating on 100%
sub-bituminous coal. These emission rates did not account for any CO, removal that would result from
future carbon capture.

The CO, emission rates from other large coal-fired electric generating units in Minnesota are shown in
comparison with the rate associated with Mesaba One and Mesaba Two in Figure B-11.>* The CO,

* The CO, emission rates were calculated by dividing the pounds of CO, emitted annually at each facility by the
annual net generation.
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emission rate associated with 100% sub-bituminous feedstock and worst-case operating assumptions for
Mesaba One and Mesaba Two, 2,016 lbs/MWh,,;, would be 20% lower than the average emission rate of
2,507 Ibs/MWhy for the other plants listed in Figure B-11. Due to the conservatism of Mesaba’s
performance estimates, Excelsior expected actual operating conditions for Mesaba One and Mesaba Two
to result in lower overall CO, emission rates than those listed in this section. Furthermore, controlling
criteria pollutants from conventional coal technology generally reduces efficiency, increasing CO,
emission rates. Therefore, if Minnesota’s existing coal-fired electric generating units added additional
criteria pollutant controls, Mesaba’s relative advantage in CO, emission rates would increase.

Figure B-11. 2007 CO, Emission Rates: Existing Minnesota Coal Plants vs. Mesaba
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Allen S King | Black Dog Boswell Hoot Lake Laskin Sherco Harbor One/ Two
Emission Rate 2,493 2,439 2,422 2,570 2,974 2,300 2,350 2,016
Sources: U.S. EPA, Unit Emissions Report, Clean Air Markets - Data and Maps, Unit Level Emissions, 2007,
http://camddataandmaps.epa.gov/gdm/index.cfm; U.S. Department of Energy, Energy Information Administration,
Form EIA-923, 2007, http://www.eia.doe.gov/cneaf/electricity/forms/eia923.pdf.

b. Water Sources and Usage

This section provides a description of the water sources that were permitted for use by Mesaba One and
Mesaba Two, the purpose and quantity of water that the plant would require for use, and the water
management plan. While substantial water supply planning was carried out for both the West and East
Range Sites, permits were only obtained at the West Range Site following its selection for the Site permit
by the MPUC. Therefore, only the technical information relevant to that Site is presented here.
Information for the East Range Site is readily available in the Project’s FEIS and JPA for Site and Route
permits. Similarly, due to the decision during the EIS process to eliminate the discharge of cooling tower
blowdown, technical information related to water discharge is not presented, but is available in the JPA.>

> See Appendix 6 to Mesaba Energy Project, Mesaba One and Mesaba Two, Joint Application to the Minnesota
Public Utilities Commission for the Following Pre-Construction Permits: Large Electric Power Generating Plant Site
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1. Water Sources

Excelsior evaluated a number of potential water sources in order to determine the most appropriate water
supplies for Mesaba One and Mesaba Two. The primary sources proposed and permitted for use are three
abandoned mine pits or mine pit systems: the CMP, the HAMP, and the LMP. Additionally, the Prairie
River was identified as the most likely backup water supply source in the event of some contingency
reducing available supply from the permitted sources.

Table B-19 presents the water quality data collected for the abandoned mine pits and Prairie River.

Because the mine pits are as much as 300 feet deep, they are primarily groundwater fed, resulting in very
good water quality and making them excellent sources of water supply.

Table B-19. Source Water Quality

Constituent Water Source

Units CMP HAMP Complex | LMP Prairie River
Hardness mg/1 308 229 - -
Alkalinity mg/] 180 163 178 76
Calcium mg/l 55.3 58.6 73.2 50
Magnesium mg/l 40.8 20.5 -- 22
Iron mg/l <0.05 <0.05 -- --
Manganese mg/l <0.02 <0.02 -- --
Chloride mg/l 5.15 5.2 4.9 1.3
Sulfate mg/1 103.5 59.5 -- <5
TDS mg/1 337 254 402 --
pH mg/1 8.4 8.3 7.7 7.4
Aluminum ug/l <25 <25 -- 91
Barium ug/l 28.6 29.7 -- --
Cadmium ug/l <10 <10 -- --
Chromium (6+) ug/l <5 <5 -- --
Copper ug/l <10 <10 -- --
Fluoride mg/l -- -- -- --
Mercury ng/l 0.9 0.9 0.8 0.59
Nickel ug/l <5 <5 -- --
Selenium ug/l <2 <2 -- --
Sodium mg/l 6.6 6.2 5.0 2.5
Specific Conductivity | umhos/cm 476 418 -- 171
Zinc (3) ug/l <10 <10 -- --
BOD mg/l <2 <2 -- --
COD mg/l <2 <2 -- --
TOC mg/1 1.9 1.9 -- --
TSS mg/1 1.5 1.5 -- --
Ammonia (as N) mg/l <0.1 <0.1 0.1 0.018
Phosphorus mg/l <0.1 <0.1 0.01 0.029
* --Indicates that no data was collected.

Permit, High Voltage Transmission Line Route Permit and Natural Gas Pipeline Routing Permit. June 16, 2006.
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Table B-20 provides estimates of the water supply capability for each of the preferred water resources.
These estimates were developed utilizing information supplied by the MDNR, engineering studies, field
studies, and discussions with local government units. Note that the sustainable flows exceed the needs of
Mesaba One and Mesaba Two.

Table B-20: Supply Availability

Est. Range of Sustainable Flow for
Water Source Flow Water Appropriation
(gpm) Modeling(gpm)

Canisteo Mine Pit 1,970—4,190° 2,800
Hill-Annex Mine Pit 1,600-4,030" 2,000-3,500°
Complex
Lind Mine Pit 1,500-4,400° 3,300°
Prairie River 0-6,500" 0¢
Total 5,070-19,120 8,100-9,600
Average Use by Mesaba One and Two: 7,000

* Based on operating elevations below assumed bedrock level of 1,300 feet msl,
bedrock elevation along the south CMP pit wall varies greatly but nearly all of it
north of Coleraine and Bovey is below elevation 1300 msl. In the Coleraine and
Bovey areas, bedrock elevation ranges from 1220 msl to 1280 msl.>

® Maximum flow occurs at minimum operating elevation

¢ At operating elevations of 1,230 and 1,100 feet msl, respectively

4 Low end based on flow into LMP from West Hill and ignoring groundwater
recharge; high end based on flow out of LMP

¢ This flow rate will be sustained by operating the LMP at water levels such that the
present, continuous discharge to the Prairie River through the existing culvert is
curtailed.

"Based on 5% of mean annual flow

£ No use of Prairie River is anticipated, but sustainable flows of more than 1,000
gpm could be available if necessary

if. Water Usage

Figure B-12 presents the water balance diagram, showing the proposed flow of water within the plant.
Virtually all water would enter the plant as raw water from the Canisteo pump station. All stormwater
that falls on the IGCC Power Station footprint would be collected and used. A small amount of potable
water for plant employee use would be supplied by the City of Taconite and sanitary sewage would be
treated by the Coleraine-Bovey-Taconite municipal treatment system.

As the figure shows, all liquid discharges from the plant would be eliminated through the use of two ZLD
systems. Process water blowdown from the gasification systems would be treated by a brine concentrator
and crystallizer. A separate ZLD system would treat cooling tower blowdown, as described in more
detail below. Nearly all water was designed to be removed from the plant via evaporation from the two
blocks of cooling towers. Solids produced by the ZLD treatment would be transported by truck to waste
treatment facilities. Some moisture would remain with the solids. See Section B.6.d for further
discussion of solid byproducts.

5 MDNR, Letter to Robert Evans, F ebruary 18, 2011.
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Figure B-12. Water Balance Diagram
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Water usage at the plant would be a consumptive use. Depending on the number of COCs, at least 80%
of the process water would initially be evaporated into the atmosphere. As evaporation occurs, solids
concentration increases. In order to prevent scaling, corrosion, or other problems from developing in the
cooling tower, these solids must be removed. Unlike many electric power generating facilities that
discharge cooling tower blowdown, Mesaba One and Mesaba Two was designed to utilize a ZLD
treatment system for cooling tower blowdown. The same system would also treat stormwater for re-use
to eliminate its discharge. This ZLD system would consist of membrane filtration, mechanical vapor
recompression, and brine crystallization processes to produce pure water (to be reused for evaporative
cooling or other purposes) and concentrate solids for disposal. As a result, all process water discharges
would be eliminated and total water appropriations would be reduced due to reuse of the treated water.

On an annual average basis, Mesaba One would require approximately 3,500 gallons of process and
cooling water per minute; Mesaba One and Mesaba Two would require a total water appropriation of
7,000 gpm. Peak utilization rates would occur on hot, humid days and could reach 5,000 gpm for Mesaba
One and 10,000 gpm total for Mesaba One and Mesaba Two. Water usage is summarized in the
following table.

Table B-21. IGCC Power Station Water Needs

Average Annual Need Peak Need
(gpm) (gpm)

Phase 1 3,500 5,000
Phase I & II 7,000 10,000

Water Management Plan

Water supplies for Mesaba One and Mesaba Two would come from the three abandoned mine pits
described in the previous section. If necessary, the Prairie River would serve as a contingent water
supply. Three pumping stations — one to serve each mine pit — would be required to appropriate
necessary amounts of water. Water would be appropriated from the Prairie River in the event of an
unexpected contingency occurring after commencing operation of Mesaba Two and resulting from
curtailment of the Stations’ other Water Resources. Under such a circumstance, water could be
transferred from the Prairie River via a gravity flow pipeline or pumping station and be treated and/or
stored in a manner to minimize transfers of phosphorus to the CMP.

The following provides a summary of the water management plan:

Phase |
. Water from the HAMP Complex would be pumped via a pump station in the Gross Marble
Mine Pit (“GMMP”) to the CMP. The CMP pump station would then pump water to the
IGCC Power Station.
Phase 11

. Water from the HAMP Complex would be pumped via a pump station in the GMMP to the
CMP. Additional pumps in the HAMP would likely be required to pump water in the HAMP
to the GMMP, if water elevations must be lowered to increase inflow rates.

. A pumping station in the LMP would pump water to the CMP.
. A pump station on the CMP would pump water to the IGCC Power Station.
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. Water levels in the three pits and related pumping equipment would be managed during Phase
I and Phase I and II to allow for the following:

Immediate lowering of water levels in the CMP
Continued pumping of the HAMP Complex
Retention of water in years of excess rainfall
Delivery of retained water in years of low rainfall

©Oo0oo0o

Based on water availability and need, Excelsior obtained permits (conditional upon securing necessary
access easements) for the following:

. A water appropriation permit to withdraw water from the HAMP Complex at a point in the
GMMP for up to 3,500 gpm annual average rate, 5,000 gpm peak rate, and a normal operating
range of 1,220 to 1,250 feet msl. Under circumstances constituting a contingency, the permit
would allow for pumps to be installed in the HAMP and water levels therein to be reduced to
1,100 feet msl through transfers to the GMMP.

. A water appropriation permit at the LMP for 3,500 gpm annual average rate, 5,000 gpm peak
rate, and an operating range of 1,255 to 1,264 feet msl.

. A water appropriation permit at the CMP for 7,000 gpm annual average rate, 10,000 gpm peak
rate, and an operating range of 1,283 to 1,305 feet msl, although under normal circumstances,
water levels would fluctuate between 1,288 and 1,292 feet msl. Under circumstances
constituting a contingency, the permit would allow for water levels in the CMP to be reduced
to 1,283 feet msl.

Figure B-13 shows the relevant infrastructure and water resources associated with Mesaba One and Two’s
water appropriation.
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Figure B-13. Optioned Property, Relevant Infrastructure, and Water Resources
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A series of pumps would provide a pumping capacity between 3,500 gpm and 5,000 gpm for Phase I and
between 7,000 gpm and 10,000 gpm for both Phase I and II collectively. This capacity would be
provided by a pumping station located in the northeastern-most section of the CMP. The pumping station
would be designed to accommodate easy relocation within this section of the CMP (i.e., a floating pump
station) or be permanently situated on land with the capability of moving underwater intake pipes should
such movement be required. Redundancy would be incorporated for use in case one of the pumps fails or
is undergoing maintenance. The pump station intake would meet CWA Section 316(b) requirements for
cooling water intake structures. The pipeline that extends from the CMP to the Station Footprint would
be up to 36 inches in diameter. The estimated length of the pipeline that would extend from the CMP to
the Footprint was determined to be 11,300 feet. During a typical year, approximately 2,800 gpm of the
7,000 gpm total IGCC Power Station use would be supplied by recharge of the CMP, and 4,200 gpm
would be pumped into the CMP from the other Water Resources.

A second pump station would be located in the Gross-Marble section of the HAMP. The pump station
would have a capacity of 5,000 gpm and be positioned in the GMMP nearby the Arcturus Mine Pit.
Water would be directed to the CMP via a pipeline up to 24 inches in diameter and approximately 25,400
feet in length. The pump station intake would meet CWA Section 316(b) requirements for cooling water
intake structures. During a typical year, it was anticipated that approximately 2,000 gpm would be
supplied by the HAMP Complex and pumped to the CMP. If Essar Steel Minnesota were to use water
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from the HAMP Complex, additional supply could be drawn from the LMP or from the HAMP Complex
by lowering the water levels.

A pump station with a capacity of 5,000 gpm would be installed in the northeast section of the LMP, and
water would be directed to the CMP. The pipeline that extends from the LMP to the CMP would be
approximately 24 inches in diameter with a pipeline length of 11,300 feet. The pump station intake
would meet CWA Section 316(b) requirements for cooling water intake structures. During a typical year,
it was anticipated that approximately 2,200 gpm would be supplied by the LMP and pumped to the CMP,
leaving approximately 1,300 gpm in reserve supply.

If necessary, a gravity-driven pipeline or pump station from the Prairie River would be installed next to
the river and water would be directed into the LMP for storage. The pipeline that extends from the Prairie
River to the LMP would be up to 16 inches in diameter and approximately 400 feet in length. The intake
would meet CWA Section 316(b) requirements for cooling water intake structures. During a typical year,
it was anticipated that no water would need to be supplied by the Prairie River.

Larger pumping capacity at the HAMP Complex and the LMP would provide operational flexibility for
the water management plan. This flexibility would help manage seasonal water levels and maximize
storage potential in all three mine pits.

Routing for the pipelines would be primarily on public property adjacent to existing transportation
corridors. Figure 3 shows an overview of the water supply plan. Table B-22 summarizes the pumping
station capabilities needed to serve the IGCC Power Station. Peak flow was defined as the maximum
instantaneous flow necessary, which would occur during short, intra-day periods of high ambient air
temperatures and humidity, driven by cooling water demands. The maximum average monthly flow
would occur in summer and would be approximately 8,000 gpm.

Table B-22: Supply Capability and Pumping Stations

Typical Annual
Peak Flow Average Supply

(gpm) (gpm)
Canisteo Mine Pit 10,000 2,700

Hill-Annex Mine Pit — Gross Marble End 5,000 2,000
of Mine Pit
Lind Mine Pit 5,000 2,300

Prairie River (if necessary) 2,000 0

c. Wetland Impacts and Minimization

Substantial efforts were undertaken throughout the environmental review and permitting process to
survey wetlands and quantify and minimize the Project’s impacts to wetlands at both the West and East
Range sites. As with water source and supply analysis, only the West Range information is presented
below, because additional surveys and refinements were carried out following issuance of the Site permit.
Detailed information regarding wetlands and impacts for the East Range Site can be found in the FEIS.

Table B-23 presents the wetland basins identified through delineation surveys of the accessible portions
within and in the immediate vicinity of the West Range Site.
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Table B-23. West Range Site Wetland Summary

Total Area Wetland Classification

D W'(fgé?ei;te Cowardin Circular 39 Eggers & Reed

Al 98.67 PEMB, PSS1, PFO4 Type 3/6/8 | Shallow Marsh, Shrub Carr, Coniferous Bog
A2 0.06 PFO1B Type 7 Hardwood Swamp

A3 0.10 PFO1C Type 7 Hardwood Swamp

A4 103.56 PFOI1C/F Type 7 Hardwood Swamp

A6 0.38 PEMC/PFO1C Type 7 Hardwood Swamp

A7 0.04 PFO1C Type 7 Hardwood Swamp

A8 0.04 PEMC Type 3 Shallow Marsh

A9 1.18 PFO1B Type 7 Hardwood Swamp
Al10 0.17 PEMC Type 3 Shallow Marsh
All 0.13 PEMC Type 3 Shallow Marsh
Al2 0.35 PSS1B Type 6 Alder Thicket
Al3 0.45 PFO1B Type 7 Hardwood Swamp

AlS 0.26 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
Al6 0.07 PEMC Type 3 Shallow Marsh

Al7 0.02 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
Al8 0.11 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
Al9 0.02 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
A20 0.38 PFO1C Type 7 Hardwood Swamp

A21 0.01 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
A22 0.04 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
A23 0.11 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
A27 0.11 PFO1C Type 7 Hardwood Swamp

A28 0.24 PEMC/PFO1C Type 3/7 Sedge Meadow/Hardwood Swamp
A29 0.08 PEMC/PFO1C Type 3/7 Sedge Meadow/Hardwood Swamp
A30 0.04 PEMC Type 3 Shallow Marsh

A32 0.14 PEMC Type 3 Shallow Marsh

A33 0.07 PEMC Type 3 Shallow Marsh

A34 0.08 PEMC Type 3 Shallow Marsh

A35 0.02 PEMC Type 3 Shallow Marsh

A36 0.04 PEMC Type 3 Shallow Marsh

A37 0.36 PEMC Type 3 Sedge Meadow

A38 0.07 PSS1C/PFOIC Type 6/7 Alder Thicket/Hardwood Swamp
A39 0.27 PEMC/PSS1C Type 3/6 Sedge Meadow/Alder Thicket
A40 0.23 PEMC/PSS1C Type 3/6 Shallow Marsh/Alder Thicket
Bl 0.15 PFOI1B Type 7 Hardwood Swamp

B2 0.38 PFO1A Type 7 Hardwood Swamp

B3 1.06 PFO1A Type 7 Hardwood Swamp

B4 0.25 PFO1A Type 7 Hardwood Swamp

BS 0.02 PFOIA Type 7 Hardwood Swamp

B6 0.03 PFOIA Type 7 Hardwood Swamp

B7 0.03 PFO1A Type 7 Hardwood Swamp

B8 0.06 PFO1A Type 7 Hardwood Swamp

B9 0.29 PFO1A Type 7 Hardwood Swamp

B10 0.06 PFOIA Type 7 Hardwood Swamp

Bl1 0.29 PFOIA Type 7 Hardwood Swamp

B12 0.05 PFO1A Type 7 Hardwood Swamp

B13 0.16 PFO1A Type 7 Hardwood Swamp

B14 0.37 PFO1A Type 7 Hardwood Swamp

BI15 11.07 PEMB/PSS1C/ PFO1A | Type 2/6/7 Wet Meadow/Alder Thicket
B16 0.27 PEMC Type 3 Sedge Meadow

B17 0.03 PEMB Type 2 Sedge Meadow

Cl 0.31 PEMC Type 3 Shallow Marsh

C2 0.13 PEMB Type 3 Shallow Marsh

C3 247 PEMI1H Type 5 Shallow Open Water
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Total Area Wetland Classification

D W'(fijérr] ei;te Cowardin Circular 39 Eggers & Reed

C4 79.40 PEMI1H Type 5 Shallow Open Water

C6 0.16 PEMC Type 3 Shallow Marsh

C9 21.85 PEMC/PFOB7 Type 3/8 Shallow Marsh/Coniferous Bog
Cl10 4.89 PSS1A Type 6 Alder Thicket
Cl1 0.88 PEM2H Type 5 Shallow Open Water
Cl12 0.67 PSSC1 Type 6 Alder Thicket
C13 0.90 PSS1C/PFO1C Type 6/7 Alder Thicket/Hardwood Swamp
Cl4 1.02 PEM2H Type 5 Shallow Open Water
Cl15 1.36 PSS1C Type 6 Alder Thicket
Cl6 6.12 PEMC Type 3 Sedge Meadow
C17 0.54 LAB2 Type 5 Shallow Open Water
Cl18 0.22 PSSIC Type 6 Alder Thicket
C19 1.42 PEM2H Type 5 Shallow Open Water
C20 4.18 PEMC/PSS1C Type 3/6 Sedge Meadow/Alder Thicket
C21 0.69 PSSIC Type 6 Alder Thicket
C22 0.92 PSS1C Type 6 Alder Thicket
C23 0.62 PSS1C/PFO1C Type 6/7 Alder Thicket/Hardwood Swamp
C24 0.48 PFO2B Type 8 Coniferous Bog
C26 0.12 PFOIC Type 7 Coniferous Swamp
C27 3.04 PFO1C Type 7 Coniferous Swamp
C28 1.10 PFO1C Type 7 Coniferous Swamp

D1 0.02 PFO1C Type 7 Hardwood Swamp

D2 3.42 PEMB Type 3 Shallow Marsh

D3 0.01 PEMC/PFO1C Type 3/7 Sedge Meadow/Hardwood Swamp
D5 0.10 PEMC Type 3 Sedge Meadow

D6 0.09 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp

Shallow Marsh/Hardwood

D8 2.94 PEMC/PFO1C/ PFO4B | Type 3/7/8 .
Swamp/Coniferous Bog

D9 1.46 PEMH/PSSIC Type 4/6 Deep Marsh/Alder Thicket
D10 1.24 PEMC/PSS1C Type 3/6 Sedge Meadow/Shrub Carr
D12 0.46 PEMC/PFO1C Type 3/7 Sedge Meadow/Hardwood Swamp
D13 0.06 PEMC/PFO1C Type 3/7 Sedge Meadow/Hardwood Swamp
D14 1.13 PSS1C/PFO1C Type 6/7 Shrub Carr/Hardwood Swamp
El 1.37 PEMC Type 3 Shallow Marsh

E2 0.70 PEMB Type 2 Wet Meadow

E3 0.08 PEMC Type 3 Shallow Marsh

E4 0.67 PEMC Type 3 Shallow Marsh

E5 0.65 PEMH Type 8 Coniferous Bog

E6 0.42 PEMC Type 3 Shallow Marsh

E7 1.44 PEMC Type 3 Shallow Marsh

E9 0.24 PEMB Type 3 Shallow Marsh

Ell 18.34 PEMC Type 3 Shallow Marsh

E12 5.65 PFO2C Type 8 Coniferous Bog

E13 0.13 PEMC Type 3 Shallow Marsh

E14 0.49 PEMC/PEMG Type 3/4 Shallow Marsh/Deep Marsh
E15 0.14 PEMC Type 3 Shallow Marsh

El6 0.15 PEMC Type 3 Shallow Marsh

E17 0.76 PEMC Type 3 Shallow Marsh

E18 8.24 PEMC Type 3 Shallow Marsh

F1 3.52 PSS1C/PFO1C Type 6/7 Alder Thicket/Hardwood Swamp
F2 0.06 PEMC/PFO1C Type 3/7 Shallow Marsh/Hardwood Swamp
Gl 0.26 PEMB Type 2 Wet Meadow

G2 0.12 PFOI1B Type 7 Hardwood Swamp

G3 0.08 PFO1B Type 7 Hardwood Swamp

G4 0.07 PEMB Type 2 Wet Meadow

G5 0.04 PEMB Type 2 Wet Meadow
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Total Area Wetland Classification
D W'(fij::rr] ei;te Cowardin Circular 39 Eggers & Reed
Go6 0.04 PFO1B Type 7 Hardwood Swamp
G7 0.02 PFO1B Type 7 Hardwood Swamp
G8 0.03 PFOI1B Type 7 Hardwood Swamp
H2 0.05 PEMB Type 2 Sedge Meadow
H3 0.02 PEMB Type 2 Sedge Meadow
H4 0.03 PEMB Type 2 Sedge Meadow
HS5 0.40 PFO1B Type 7 Hardwood Swamp
HI12 0.67 PFO1B Type 7 Hardwood Swamp
H13 0.01 PFOI1B Type 7 Hardwood Swamp
H14 0.09 PEMB Type 2 Sedge Meadow
H16 0.54 PEMB Type 2 Sedge Meadow
H17 0.05 PEMB Type 2 Wet Meadow
H20 0.02 PEMB Type 2 Wet Meadow
H22 0.10 PEMC Type 3 Shallow Marsh
H23 0.85 PSSI1C Type 6 Alder Thicket
H24 2.47 PEMD Type 4 Deep Marsh
11 0.20 PEMB Type 2 Sedge Meadow
12 0.02 PEMB Type 2 Sedge Meadow
13 0.33 PSS1B Type 6 Alder Thicket
Total 414.39

Wetland impact minimization efforts included examination of several alternative plant locations within
the boundaries of the West Range Site in conjunction with alternative alignments for the rail loop.
Alternative alignments or routes for the access road, pipelines, and transmission lines were also studied.
These analyses resulted in shifting the IGCC Power station to the northwest by 280 feet, realigning the
access road by approximately half a mile, and moving the rail loop to the southeast to encircle a hill
instead of a wetland. Together, these changes would reduce direct wetland impacts by approximately 10
acres, and avoid encircling (and potentially impacting) approximately 65 acres in the rail loop. A
summary of total impacts and projected mitigation requirements is provided in Table B-24. The wetland
impact minimizing alignments, resulting impacts, and wetland basins are graphically identified in Figure
B-14. Wetland mitigation was proposed to be accomplished via obtaining credits from regional wetland

banks.
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Table B-24. Summary of Wetland Impacts for the West Range IGCC Power Station, Buffer Land, and Associated Facilities

Wetland Types Wetland
Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8 Total Wetland Mitigation
Project Element Flizl:s:m Wet Meadow Mse:jgo?/v S&:'['::’ Deep Marsh Shal\l/\t/)::ecr)pen Alder Thicket Ssvl\jerllrjnhp | Shrub Carr ng:’ssd Cosr‘ll‘llfr::pus Conéf:;ous Open Bog Impacts Requirements
Permanent Wetland Impacts 1:1
IGCC Power Station 0.05 0.15 0.04 8.64 29.75 38.63
Phase 1 0.03 0.15 0.04 8.64 5.03 13.89
Phase 2 0.02 24.72 24.74
Railroad 0.05 1.05 0.20 1.75 1.57 3.75 1.63 10.00
Access Road 0.10 0.004 0.29 0.394
HVTL 0.0026 0.0006 0.0026 0.0039 0.01
Subtotal Wetland Fill 49.03
Mitigation Requirement Subtotal 0.00 0.10 1.30 0.204 1.75 0.00 1.61 0.00 12.39 31.67 0.00 0.00 0.00 49.03|
Temporary Emergent Wetland Impacts 0.10:1
Access Road 008 I 008
Gas Pipe Al 1 0.70 198 122 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x\\\\\\\\\\x\\\\\\\\\\&\\\\\\\\\\ 3.90
Process Water 1 - Lind Pit to Canisteo 0.00
Process Water 2 - Canisteo to IGCC site 0.00
Process Water 3 - Gross Marble to Canisteo 0.62 0.64 1.26
Potable Water and Sanitary Sewer 0.00
Subtotal Temporary Emergem Wetland Disturbance| 5.24
Mitigation Requirement Subtotal 0.07 0.20 0.00 0.13 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.52
Temporary Scrub-Shrub Wetland Impacts (TWS) 0.25:1
Access Road ¢ 7 27 2 ] oom 0.00
HVTL \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\\&\\\\\\\\\\\\\\ 233 233
Gas Pipe Alt. . . .
Procesz VC:te]r. 1 - Lind Pit to Canisteo = - 233
Process Water 2 - Canisteo to IGCC site 0.18 0.18
Process Water 3 - Gross Marble to Canisteo 1.15 1.15
Potable Water and Sanitary Sewer \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0.00
Subtotal Temporary Scrub-Shrub Wetland Disturbance| 4.50
Mitigation Requirement Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 1.12 0.00 0.00 0.00 : - 0.00 0.00 0.00 1.12
Permanent Type Conversion (Scrub-Shrub and Forested 0.50:1
Access 0.13 \\\\\\\W 0.13
HVTL 9.40 6.84 1992 AN\ 36.16
Gas Pipe Alt. 1 3.00 1.50 9.16 272 D\ 16.38
Process Water 1 - Lind Pit to Canisteo &\\\\\\\\\\\\\\\& 0.00
Process Water 2 - Canisteo to IGCC site 0.12 1.98 &\\\\\\\\\\\\\\\& 210
Process Water 3 - Gross Marble to Canisteo “ ‘s ‘s 1.23 0.46 0.05 0.63 &\\\\\\\\\\\\\\\\: 2.37
Potable Water and Sanitary Sewer \\\\\\\\\\\\\\\\\\\\\\&\\\\\\\\%&\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\ — LN [ oo
Subtotal Permanent Type Conversion 57.14
Mitigation Requirement Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 6.88 0.00 0.75 9.22 0.03 11,631/p 0.00 28.51
Total Wetland Mitigation Requirement 0.07 0.30 1.30 0.33 181 0.06 9.61 0.00 13.14 40.89 0.03 11.64 0.00 79.19
* Avoids double counting of wetland impacts.
Wetland impacts are first counted for the plant site, rail, road, HVTL, gas pipeline, process water lines, sanitary sewer, in that order.
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Figure B-14. Wetland Basins and Impacts

Iw-umdlmpam
Railroad Wedsnd Impacts: 10.00 acres [] 2011 wetland delineation revisions

Road Access 120 Foot ROW

Road Access 200 foot ROW
|: Railroad Construction Limits
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d. Solid Byproducts and Waste

Solid wastes produced would include miscellaneous janitorial streams associated with clean-up of the
IGCC Power Station, commercial waste paper, spent activated carbon beds, and spent catalyst materials
(associated with the COS hydrolysis and sulfur recovery unit (“SRU”) systems). The solid waste streams
produced by the ZLD systems are discussed below. Off-site disposal of wastes that cannot otherwise be
recycled or reused on-site would be conducted in compliance with all local, state and federal rules and
regulations.

Slag and elemental sulfur produced as a result of the mineral matter and sulfur contained in the feedstocks
utilized were considered to be potential revenue producing streams that would be actively marketed.

Table B-25 summarizes the expected waste streams that would be generated during operation of the Phase
I and II IGCC Power Station. These estimates were based upon experience gained at Wabash River and
adjusted for differences in capacity and configuration. Operational wastes would generally include the
following process wastes:

Spent catalysts, adsorbents, and process solvents
Used oils and fluids

Cleaning and maintenance wastes
Miscellaneous materials

The environmental features of E-Gas™ technology would avoid two significant solid waste streams — flue
gas desulfurization (“FGD”) solids and ash — associated with other types of coal-based power generation:

e Conversion of mineral materials in the plant feed to a non-hazardous, marketable slag by-product
eliminates the need to dispose of fly ash and bottom ash waste streams.”” The properties of the
slag product are described in Table B-26.®

e Removal of sulfur from IGCC syngas in a relatively concentrated form and the subsequent
production of elemental sulfur, another marketable by-product, eliminate the significant solid
wastes that could result from the flue gas desulfurization process needed for other types of coal-
based plants.

The use of a ZLD process would prevent the discharge of heavy metals and other gasification wastes with
the plant wastewater effluent. The solid waste stream from this process, consisting mainly of crystallized
solids in a “filter cake,” would likely be classified as a hazardous waste due to metals content and would
be disposed in an approved hazardous waste landfill or other licensed facility. Table B-27 presents a
typical composition of ZLD filter cake from the system serving the gasification island, based on data from
Wabash River.

Residual solids from the separate ZLD system serving the cooling towers would be considered
nonhazardous, as it consists of the dissolved solids in the raw water from the mine pits serving the plant.

" In some plants that use wet limestone FGD or lime spray dryer FGD systems, a cost cutting step is to remove fly
ash along with SO, in the post combustion flue gases and place the combined calcium sulfate/sulfite and ash mixture
in an on-site landfill.

58 Trace metals such as chromium, nickel, vanadium, etc., are captured in the impervious glassy matrix of the slag.
The slag is non-hazardous, and will pass EPA’s TCLP leachate test for metals, semi-volatile and volatile organics
listed under RCRA.
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Solids production depends on source water TDS and was calculated as follows: Solids = 3,500 gal/min-
phase*2 phases*8.33 Ib/gal* 1,440 min/day*337 1b/10° Ibs water* 1 ton/2000 Ibs ~ 14 tons/day.
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Table B-25. Estimated Operational Waste Streams (Phase | and 1)

Waste Description

Comments

‘Annual Quantity‘ H/NH* ‘

Likely Disposition

Used Catalysts and Sorbents

COS hydrolysis catalyst Proprietary composition 42 tons NH Non-hazardous landfill

EIa}ﬁisrolysm catalyst support Alumina silicate 14 tons (NA) Recycle

Claus sulfur recovery catalyst | Activated alumina 28 tons NH Non-hazardous landfill

Claus catalyst support balls Activated alumina 10 tons (NA) Recycle

Hydrogenation catalyst Cobalt Molybdenum 6 tons (NA) Metals reclaim

Hyd. catalyst support balls Alumina silicate 2 tons (NA) Recycle

Amine regenerator carbon Activated carbon 26 tons u Stabilize, hazardous waste landfill

filter

Syngas treatment carbon Activated carbon 60 tons H Stabilize, hazardous waste landfill

Mercury removal carbon Impregnated carbon 14 tons H Stabilize, hazardous waste landfill

Sour water carbon Activated carbon 48 tons H Stabilize, hazardous waste landfill

MDEA reclaim ion exchange | Ion exchange resin 0.4 tons NH Non-hazardous waste landfill

Trim Sulfur sorbent Activated zinc oxide 2-5,000 tons (NA) Metals reclaim

Other Process Wastes

ZLD filter cake (Gasification Tnorganic and organic salts 4400 tons H Stabilize, hazardous waste landfill

Island)

ZLD filter cake (Cooling Tnorganic salts 5000 tons NH Non-hazardous waste landfill

Tower Blowdown)

Refractory brick and insulation | Gasifier repairs 360 tons NH Non-hazardous waste landfill

MDEA sludge Reclaimer bottoms 10,000 gal H Incinerate or hazardous waste landfill

Sour water sludge Char carryover in syngas 30 tons H Incinerate

Waste char and ash Maintenance cleaning 160 tons N Non-hazardous waste landfill

Amine absorber residues Iron and salts 20 yd’ N Non-hazardous waste landfill

Metallic filter elements 60 yd’ H Stabilize, hazardous waste landfill
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Waste Description Comments Annual Quantity | H/NH* Likely Disposition
Spent citric acid Cleaning solution 40 drums H Approved disposal facility
Spent soda ash Cleaning solution 40 drums H Approved disposal facility
Spent sulfuric acid Line cleaning solution 14,000 gal H Approved disposal facility
Off-line combustion turbine Detergent and residues 15,000 gal Probably | Characterize, dispose as non-hazardous or
wash wastes NH hazardous wastes
HRSG wash water (infrequent) Deftergent, residues, neutralized 100,000 gal Probably | Characterize, dispose as non-hazardous or
acids NH hazardous wastes
Raw water treatment sludge Solids removed from makeup water TBD Probably | TBD
and used water filter media to plant NH
Miscellaneous Streams
Used oil Lube oils, oil from oil/water 8000 gal (NA) Send to reclaimer
separator
Spent grease 16 drums NH Blend to gasifier feed
Miscellaneous solvents, coal Solvent reclaimer
2 drums H
tars
Flammable lab waste 2 drums Blend to gasifier feed
Scrap metal Steel, aluminum, etc. 200 yd® NH Recycle
Waste paper and cardboard Office, shops, packing, etc. 320 yd’® NH Recycle
Used PPE, materials, small Non-hazardous waste landfill
Combined industrial waste amounts of refractory, slurry 320 yd* NH

debris, etc.

*Legend:

NH = Non-Hazardous; H = Hazardous; NA= Not Applicable
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Table B-26. E-Gas™ Slag Properties

| Mesh Size ! Wt. % |

8 28
12 20
16 20
-16 32
TCLP Organics RCRA Regulatory Leachate from TCLP Vo_IatiIe RCRA Regulatory Leachate from
Level gmgllg E-Gas Slag gmgllg Organics Level (mg/I E-Gas Slag (mg/l
Pyridine 5 <0.05 Vinyl Chloride 0.2 <0.005
1,4-Dichlorobenzene 7.5 <0.05 1,1-Dichloroethylene 0.7 <0.005
0-Cresol 200 <0.05 Methyl Ethyl Ketone 200 <0.005
m- & p-Cresol 200 <0.05 Chloroform 6 <0.005
Hexachloroethane 3 <0.05 1,2-Dichloroethane 0.5 <0.005
Nitrobenzene 2 <0.05 Benzene 0.5 <0.005
Hexachloro-1,3-butadiene 0.5 <0.05 Carbon Tetrachloride 0.5 <0.005
2,4,6-Trichlorophenol 2 <0.05 Trichloroethylene 0.5 <0.005
2,4,5-Trichlorophenol 400 <0.05 Tetrachloroethylene 0.7 <0.005
2.,4-Dinitrotoluene 0.13 <0.05 Chlorobenzene 100 <0.005
Hexachlorobenzene 0.13 <0.05 1,4-Dichlorobenzene 7.5 <0.005
Pentachlorophenol 100 <0.05
TCLP Metals RCRA Regulatory Level | Leachate from E-Gas Slag
mg/l mg/l
Arsenic 5 <0.1
Barium 100 <0.5
Cadmium 1 <0.5
Chromium 5 <0.1
Lead 5 <1.0
Mercury 0.2 0.002
Selenium 1 <0.1
Silver 5 <0.1
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Table B-27. Typical Estimated ZLD Solids Composition

COMPONENT Wt. % (dry)
Calcium 0.02
Sodium 35.31
Magnesium 0.00
Potassium 0.04
Silica 0.06
Chloride 27.94
Total Sulfur 0.19
Sulfate 0.19
Fluoride 4.46
Total Inorganic Carbon 0.27
Ammonia Nitrogen 0.50
Sulfide 0.01
Thiosulfate 0.16
Total Phosphorus 0.01
Total Organic Carbon 6.02
Volatile Organic acids 21.34
Aluminum 0.01
Arsenic 0.04
Barium 0.00
Boron' 3.10
Cadmium 0.00
Chromium 0.00
Copper 0.00
Iron 0.01
Lead 0.00
Manganese 0.00
Nickel 0.00
Selenium 0.12
Silver 0.00
Strontium 0.00
Zinc 0.00

Total 100.00

Other wastes resulting from the operation and maintenance of the IGCC facility would include:

e Worn and broken internal refractory from the gasifier vessel that would be periodically removed

and replaced.

e Spent activated carbon used for purification of syngas fuel, process solvents, and other purposes.

e  Sludge resulting from internal amine solvent recycling.
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e Detergents and used chemicals from cleaning of the power generation equipment and other
facilities.

The Project would manage operational wastes in accordance with applicable regulations, good industry
practices and established internal company procedures. Waste minimization and pollution prevention
programs would be implemented. Hazardous and non-hazardous wastes would be properly collected,
segregated, and recycled or disposed at approved waste management facilities within regulatory time
limits and in accordance with requirements. Plant staff would be adequately trained in proper waste
handling procedures. Waste manifests and other records and reporting would be maintained as required
by regulations and company procedures.

Construction Wastes

The construction activity associated with the IGCC Power Station would also generate certain amounts of
wastes. A preliminary estimate of hazardous and non-hazardous construction wastes is presented in Table
B-28. More significant temporary waste streams may include site clearing vegetation, soils, and debris,
hydrostatic pressure-testing (hydrotest) water, used equipment lube oils, surplus materials, and empty
containers.

Surplus and waste materials would be recycled to the extent practical. If feasible, removed site vegetation
would be salvaged for pulp and paper production, or recycled for mulch. Hydrotest water would be
reused for subsequent pressure tests if practical. Prior to disposal, used hydrotest water would be checked
for contaminants and hazardous characteristics. Potential hydrotest water disposal methods, depending on
the quality of the wastewater, include discharge to surface waters via the detention basin (pursuant to
NPDES permits), trucking to a local POTW, or disposal at some other approved facility. Scrap and
surplus materials and used lube oils would be recycled or reused to the maximum practical extent, or
otherwise properly disposed.
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Table B-28. Estimated Construction Waste Streams (Phase | and I1)

Waste Description

Comments

Approx Quantity Per Period

Likely Disposition

Hazardous or Non-hazardous L.iq

uids

Used lube oils, flushing oils

10 drums/mo

Recycle

One time during commissioning,

1.2 million gallons

Hazardous — approved disposal facility

Hydrotest water reuse as practical, test for Non-hazardous — drain to detention basin
. (total Phase I and 2) .
hazardous characteristics and release (need permit)
Steam turbine and HRSG cleaning Chelates, mll(.l acids, .TSP’ and/or 700,000 gallons Approved hazardous or non-hazardous
EDTA - one time during . oo
wastes . (total Phase I and 2) disposal facility
commissioning
Hazardous Liquids
Solvepts, us§d oils, paint, Containerize 200 gal/mo Recycle or qpproved hazardous waste
adhesives, oily rags disposal facility
Hazardous Solids
Spent welding materials Containerize 400 Ib/mo Hazardous waste landfill
Used oil filters Containerize 100 Ib/mo Hazardous waste landfill
Fluorescent/mercury vapor lamps 30 units/yr Recycle
Masc. oily rags, oil adsorbents Containerize 1 drum/mo Recycle or Hazardous waste landfill
Emp ty hazardous material 1 yd*/wk Hazardous waste landfill
containers
Used 1ead/a01d and alkaline Separate and containerize 1 ton/yr Recycle
batteries
Non-hazardous Liquids
Sanitary waste from workforce Portable chemical toilets 400 gal/day Pumped and disposed by contractor

Non-hazardous Solids

Site clearing - vegetation

Salvageable (?) timber and waste
wood, brush, leaves and
vegetative wastes

See Land Use/Land Cover Impacts
for West Range Power Station
Footprint

Sell salvageable timber for pulp and paper
production, sell or donate waste wood for
use as fire wood, mulch for recycle, or
dispose in non-hazardous landfill.
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Waste Description Comments Approx Quantity Per Period Likely Disposition
Site clearing — excavation of non Reuse soils for berms and landscaping,
suitable soils, masc. debris Stockpile soils on or off site 2,162,000 yd® (total) mulch and recycle organic debris, recycle

clearing

or landfill inorganic debris.

Scrap materials, debris, and trash Wood, metal, plastic, paper, 40 yd*/wk Recycle or non-hazardous waste landfill
packing, office wastes, etc.
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Construction management, contractors, and their employees would be responsible for minimizing the
amount of waste produced by construction activities and would be required to fully cooperate with project
procedures and regulatory requirements for waste minimization and proper handling, storage, and
disposal of hazardous and non-hazardous wastes. Each construction contractor would be required to
include waste management and waste minimization components in their overall project health, safety, and
environmental site plans. Typical construction waste management measures would include:

e Dedicated areas and a system for waste management and segregation of incompatible wastes,
with waste segregation occurring at time of generation.

e A waste control plan detailing waste collection and removal from the site. The plan would
identify where waste of different categories would be collected in separate stockpiles or bins, and
appropriate signage provided to clearly identify the category of each collection stockpile.

e Hazardous wastes, as defined by the applicable regulations, would be stored separately from non-
hazardous wastes (and other, non-compatible hazardous wastes) in accordance with applicable
regulations, project-specific requirements, and good waste management practices.

e Periodic construction supervision inspection to verify that wastes are properly stored and covered
to prevent accidental spills and releases.

e Appropriately labeled waste disposal containers.

e Good housekeeping procedures. Work areas would be left in a clean and orderly condition at the
end of each working day, with surplus materials and waste transferred to the waste management
area.

e Appropriate waste management training for the construction workforce.

Primary and Secondary Products

The primary product of the IGCC Power Station would be electric power. The Project would also
produce elemental sulfur and a vitreous inert slag. A world-wide market already exists for elemental
sulfur, although its value varies considerably with location, purity, and end use. No large scale market
exists for slag at this time. It was expected that slag can be marketed for asphalt aggregate, construction
backfill, or landfill cover applications. Slag with a carbon content of less than 5 percent by weight could
be marketable as a higher value product such as roofing shingle applications. There is also a potential to
market the slag produced from petroleum coke gasification for metals recovery. Excelsior conducted a
preliminary market analysis for slag and sulfur that was attached as Appendix 8 to the Joint Application.

Storage Requirements
Storage areas and requirements for the major process feedstock and byproducts are shown in Table B-29.

The numbers are for each phase, with the total storage for both phases being double that reported in the
table below.
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Table B-29. Feedstock and Byproduct Storage Requirements (Each Phase)

Material Storage Requirements
395,000 tons (5/45 day active/inactive
Coal Pile storage based on maximum PRB coal
usage);
Dust control; Water run-off control
111,000 tons (5/45 day active/inactive
Pet Coke Pile storage;
Dust control; Water run-off control
Flux Silo 1,120 tons (5 day active storage)
(~ 160 tons/day generated, based on
Sulfur Tanks Tllinois No.6 coal)
. 32,265 tons (45 day storage, wet
Slag Pile basis, using Illinois No.6 coal)

Toxic and Hazardous Materials

Hazardous materials that would be used or stored for project operations include relatively small quantities
of petroleum products, liquid oxygen and nitrogen, molten sulfur, catalysts, flammable and compressed
gases, amine replacement and reclamation chemicals, water treatment chemicals, and minor amounts of
solvents and paints. Materials and estimated quantities for the gasification/ASU blocks were based on
experience at Wabash River. Power block requirements were estimated from similar combined cycle
units. Spare catalyst materials such as those used in the COS hydrolysis system and SRU may be

selectively stored on-site.

Table B-30 provides a list of potentially hazardous materials that would be utilized and/or stored on-site.
For the major bulk items, the approximate quantities expected to be stored on site were estimated, and

would be adjusted as the frequency and methods of re-supply (railcar or truck) are optimized. Quantities
shown are for Mesaba One and Mesaba Two, with individual phase quantities being approximately one-

half of the totals.
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Table B-30. On-Site Toxic and Hazardous Materials (Total For Phase | and 11)

Quantity

General Location

Material Form (Phases I and 11) On-Site Use

GASIFICATION/AIR SEPARATION UNIT AREAS

BULK CHEMICALS

Chlorine or Sodium Hypochlorite Gas or Liquid |TBD Cooling Towers

Sodium Hydroxide Liquid 60,000 gal Outdoor Amine Reclamation and Sour Water
Treatment

Potassium Hydroxide Liquid 2,000 gal Indoor Dry Char Filter Cleaning

Water Treatment Chemicals Liquid Typ. Small (55 gal) Drums Indoor Pump Bldg, Slurry Prep Bldg, Cooling

to less than ~ 500 gal tank Towers

Oxygen (95%) Liquid 1,800 tons Outdoor ASU Backup Supply

INitrogen Liquid 5,000 tons Outdoor ASU Backup Supply

Molten sulfur Liquid 200,000 gal Outdoor By-product for Sale

o .

Ammonium lignosulfonate Liquid 7? Indoor Slurry Prep Bldg for maintaining % solids
in slurry

MASC./DISTRIBUTED MATERIALS

Paint/Thinners/etc. Liquid Minimal Indoor Shop/Warehouse

Lubrication Grease/Oils Solid/Liquid ~ |[Minimal Tndoor Pump Bldg, Slurry Prep Bldg.,
Shop/Warehouse

Compressed Gases . ..

(Ar, He, Hy) Pressurized Gas |Minimal Indoor Lab

Chemical Reagents . .

(acids/bases/standards) Liquid Minimal Indoor Lab

OTHER HAZARDOUS MATERIALS

Flammable/Toxic Gases (H,, CO, Pressurized o ..

H,S, SO,) SynGas Mixture Distributed Process Piping/Vessels

|Acetylene, Oxygen, other welding Gas Mlplmal (approved Welding

gases cylinders)

Natural Gas Gas (high Supply piping Startup/Backup Fuel

pressure) only
Diesel Fuel Liquid 2,000 gal Outdoor Emergency generator/fire water pump fuel
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Quantity

General Location

Active volume
based on 1 of 10
tubes per trailer)

Material Form (Phases I and 1) On-Site Use
POWER BLOCK AREA
MASC./DISTRIBUTED CHEMICALS
Sulfuric Acid Liquid 12,000 gal Outdoor Cooling \yater and BEW pH control;
battery acid

Sodium Hypochlorite Liquid 20,000 gal Outdoor Cooling Tower biological control
Circulating Water Chemical Additives
e.g., Magnesium nitrate, magnesium
ghl%ride,%—bromo—Z—nitropro%ane—1,3— Liquids E)ylpe; sgrtllllzlrll (g(S)Ogggl It);ll?i S |indoor Corrosion Inhibitor/ Biocides
Diol, 5-chloro-2-Methyl-4-
Isothizaoline-3-one) (Note 1)
Boiler Feedwater Chemicals, e.g.,
Carbonic Dihydrazide, Morpholine, Liquids Typ. Small (55 gal) Drums Indoor Boiler feedwa}ter pH/Corrosion/ Dissolved
Cyclohexamine, sodium sulfite (Note to less than 500 gal tank Oxygen/Biocide control
1)
Mineral Insulating Oil Liquid 30,000 gal (estimated, to be Indoor Electrical Transformers

confirmed)

. . .. 21,000 gal (estimated, to be Combustion Turbine/Steam Turbine/Masc.

Lubricating Oil Liquid conﬁrmge d)( Indoor Equipment Lube Oils

Intermittent use/ Chemicals
Combustion turbine wash chemicals |Liquids not stored onsite/ cleaning Combustion Turbine Generator cleaning

by contractor
HRSG Cleaning Chemicals (e.g., HCI, Multiyear cleaning
Citric acid, EDTA Chelant, Sodium [Liquids requirement/ Temp storage HRSG Chemical Cleaning
INitrite) (Note 1) only
Carbon Dioxide Pressurized Gas |50,000 scf Outdoors Generator purging

Outdoors
(Assumes use of |Generator cooling

Hydrogen Pressurized Gas [29,000 scf multi-tube trailer. |(To be verified - Assumes use of H,-cooled

generators — dependent on selected
manufacturer)

Notes: “Typical” chemicals for the application are identified.
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Natural gas and syngas, which are flammable, would be used in the power block. Natural gas would be
used as a startup or auxiliary fuel directly from the on-site pipeline (which connects to the off-site main
pipeline). Natural gas would not be stored on site. Syngas would be the primary fuel for the combustion
turbines. The syngas is a mixture of carbon monoxide, hydrogen, carbon dioxide, and water vapor.
Gaseous hydrogen (“H,”) would be used as a generator coolant. Hydrogen would be stored in pressurized
gas tubes on a multi-tube trailer. The tube trailer would be stored outside near the turbine-generators and
would meet required building and fire codes. Carbon dioxide would be stored for purging of the
generators after normal and emergency shutdowns.

Bulk quantities of liquid oxygen and nitrogen would be stored in tanks in the ASU to provide capacity for
startups and continued plant operation during short-duration ASU system outages.

Other gases stored and used at the facility would include those typically used for maintenance activities,
such as shop welding, emission monitoring, and laboratory instrument calibration. These gases would be
stored in approved standard-sized portable cylinders, and in appropriate locations.

Water treatment chemicals would be required and stored onsite. Bulk chemicals, such as acids and bases
for pH control, would be required to be stored in appropriately designed tankage with secondary
containment and monitoring. Gaseous chlorine (used/stored in compliance with all applicable regulatory
requirements) or hypochlorite bleach may be used for biological control of the various circulating and
cooling tower streams.

Other water treatment chemicals would be required and used as biocides, pH control, dissolved oxygen
removal, and corrosion control for boiler feed water (“BFW”), cooling tower and cooling water treatment.
For raw water treatment, coagulants and polymers may also be used. Chemicals used for these purposes
were generally specified by the water treatment provider, and are available under a number of trade
names. Stored quantities of these materials would be relatively small, ranging from 55 gal drums to 500
gal tanks.

Combustion turbine and HRSG washes would be performed by contractors on an intermittent basis.
Combustion turbines would be cleaned by injecting wash water into the turbine for three to five minutes
while cranking at full speed just prior to shutting down. The wash water would be allowed to soak on the
blades for required periods of time. Following the soak, the turbine would be accelerated and rinse water
injected for 15 to 20 minutes. The turbine would then be allowed to drain and dry. The process would be
repeated until rinse water exiting the drains is clear. The waste water would be collected for disposal.
HRSG finned tubes would be cleaned with high pressure water jets. Waste water and deposits would be
drained from the bottom of the HRSG and collected for disposal. The chemicals required for the washes
would usually be provided by the contractors and are typically not stored long-term on site.

Diesel fuel would be used for the emergency generator and for the fire water pumps. The stored quantity
would be based on approximately 8 hours of operation of the diesel generators at full output (about 3 MW
per phase). This limited storage would require contracts with fuel providers specifying that deliveries of
diesel fuel be provided in less than 8 hours in the case of an emergency. Appropriate containment and
monitoring for spillage control would be provided.

Other petroleum-containing hazardous materials would include the combustion and steam turbine lube
oils, steam turbine hydraulic fluid, transformer oils and miscellaneous plant equipment lube oils. These
materials would be delivered in approved containers, stored in areas with appropriate secondary
containment, and used within curbed areas that only drain to internal drains connected to an oil-water
separator system. Oil reservoirs, containment areas, and the separators would be checked regularly to
identify potential leakage issues and initiate appropriate actions.
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C. TRANSMISSION ROUTE LICENSING

The scope of work for Subtask 1.03 involved designing the transmission connection from the IGCC
Power Station to the POI with the grid, submitting an interconnection request™ to MISO, initiating the
necessary interconnection studies required to establish the basis for an agreement between the
interconnection customer, the transmission owner, and the independent system operator, and submission
of the agreement to the Federal Energy Regulatory Commission (“FERC”) for approval.

1. PRELIMINARY INTERCONNECTION AND GENERATOR OQUTLET STUDIES

In 2003, Excelsior engaged Sherner Power Consulting (“Sherner”) to evaluate the best location to
interconnect the Mesaba Energy Project into the existing transmission system, and accomplish
transmission delivery into the Twin Cities market. In July 2004, Excelsior engaged MAPPCOR® to
conduct a series of power flow studies to develop positions on these matters.

Excelsior also engaged Sherner to prepare preliminary analyses of concepts for the staged development of
the generator outlet (“GO”) facilities to deliver the output of each phase of the Project from the potential
sites to the associated POI. The East Range site analysis was performed in August 2004 and the West
Range site analysis followed in May 2005. Both 230kV and 345kV GO designs were developed, ranging
from a single radial GO line wherein the plant would shut down if the line was out of service, to an
ultimate development with sufficient redundancy (reliability) such that one GO line could be out of
service with the full output still being delivered to the POI. A key assumption in these GO analyses was
that the network upgrades associated with Mesaba One could be implemented at 230kV, but 345kV
network upgrades would be necessary to the POI and beyond to deliver the Project output after Mesaba
Two came online.

To minimize environmental impacts, the transmission plans for both the generator outlet facilities and
network upgrade reinforcements were developed with the goal of minimizing the need for creating new
transmission rights of way. This was to be accomplished by either upgrading and/or reconstructing as
double circuits existing transmission lines. Preliminary discussions with the affected systems and the
Northern MAPP Sub-regional Planning Group did not reveal any technical concerns or issues with the
POIs chosen or the reinforcement plans presented.

Subsequently, the firm of Laramore, Douglass and Popham (“LDP”) initiated preliminary design work in
September of 2005 to develop alternatives for the Project’s generator outlet configurations, HVTL
conductors, structures and corridors through which the HVTLs would traverse. In this same time frame,
Fluor established the maximum unit output at 600MW and included in their scope of work and cost
estimates a 230kV substation at the power plant with two GO line terminals. LDP proposed 230kV and
345kV structure types and conductor arrangements that would meet the Project GO line requirements. In
late November/early December 2005, Sherner completed updated analyses for the GO facilities for both
sites using the new cost estimates and loss calculations provided by LDP. The key early assumption that
Mesaba Two required 345kV network upgrades at the associated POI and beyond was confirmed.

> An “interconnection request” is defined as an interconnection customer’s request to interconnect a new generating
facility with the regional high voltage transmission system.

% MAPPCOR is the service provider to members of the Mid-Continent Area Power Pool (“MAPP”), an association
of electric utilities and other electric industry participants in a region which spans nine states and two Canadian
provinces. MAPPCOR was incorporated in June 1990 as a not-for-profit cooperative organization which has been
providing transmission and reliability services to the MAPP members and industry participants since that time.
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Therefore, all development plans included the necessary transformation between the 230kV and 345kV
systems. The alternatives developed by LDP provided the basis for the HVTL costs, illustrations, and
electromagnetic force (“EMF”’) computations presented in documents required as part of the
environmental review process, to support development of a power purchase agreement (“PPA”) between
Xcel Energy and Excelsior, and to further the resolution of issues associated with finalizing an
interconnection agreement between Minnesota Power and Excelsior.’

2. MISO LARGE GENERATOR INTERCONNECTION PROCEDURE

In addition to designing the GO transmission facilities as described above, connecting to the electric grid
requires the approval of MISO, the regional independent system operator. This section describes the
process involved in obtaining the necessary approvals and agreements, and the following section
describes the work carried out by Excelsior in accomplishing that task.

a. Background

By virtue of FERC Order No. 2003, the FERC amended its regulations under the Federal Power Act to
require public utilities that own, control, or operate facilities for transmitting electric energy in interstate
commerce to file revised open access transmission tariffs containing standard generator interconnection
procedures and a standard agreement to provide interconnection service to devices used for the production
of electricity having a capacity of more than 20 megawatts.”> Any non-public utility (e.g., MISO) that
seeks voluntary compliance with the reciprocity condition of an open access transmission tariff may
satisfy this condition by adopting the Order’s procedures and its interconnection service agreement.*

On January 20, 2004, MISO made its filing to comply with FERC Order No. 2003. The compliance
filing adopted the majority of the FERC pro forma terms and conditions into MISO’s Interconnection
Agreements. Each generating resource greater than 20 MW seeking to interconnect with the bulk
transmission system within the MISO footprint is required to adhere to MISO’s Large Generator
Interconnection Procedures (“LGIP”) set forth at the time in Attachment X to MISO’s Open Access
Transmission and Energy Markets Tariff, FERC Electric Tariff, Second Revised Volume No. 1 (“MISO
Tariff”). With regard to the Project, the LGIP provided step-by-step procedures for completing the
necessary interconnection studies and established the framework for negotiations leading to the execution
of a Large Generator Interconnection Agreement (“LGIA”), a pro forma agreement instituted under
FERC Order No. 2003. Three subsequent rehearings of FERC Order No. 2003 have been published since
its promulgation in the Federal Register on August 19, 2003.%*

One of the significant benefits resulting from MISO’s adoption of FERC Order 2003 involved the
addition of Network Resource Interconnection Service (“NRIS”); a type of service previously unavailable
to MISO participants. NRIS allowed Excelsior to integrate Mesaba One with the transmission system in

%! The documents within which LDP study results appeared included the Environmental Supplement (June 2006),
the Joint Permit Application (June 2006), the Report to the Minnesota Public Utilities Commission (December
2005), and in expert testimony filed in support of i) contested case permit hearings conducted under the Power Plant
Siting Act and ii) the showing contemplated by statute (Minn. Stat. § 216B.1694, subd. 2(a)(7)) to demonstrate that
a PPA between Xcel Energy and Excelsior for Mesaba One would be in the public interest.
62 Standardization of Generator Interconnection Agreements and Procedures, Order No. 2003, 68 FR 49845 (Aug.
6139, 2003), FERC Stats. & Regs. 431,146 (2003) (Order No. 2003)

Id.
%% Order on rehearing, Order No. 2003-A, 69 FR 15932 (Mar. 26, 2004), FERC Stats. & Regs. 31,160 (2004)
(Order No. 2003-A), Order on rehearing, Order No. 2003-B, 70 FR 265 (Jan. 4, 2005), FERC Stats. & Regs.
31,171 (2005) (Order No. 2003-B). See also Notice Clarifying Compliance Procedures FERC, 106 § 61,009 (2004).
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the same manner as any large generation resource being designated as a Network Resource.” As a
Network Resource, Mesaba One could be used by Xcel Energy (a MISO Network Customer) as a
resource to serve its native load through MISO’s Network Integration Transmission Service and to
contribute to Xcel’s firm reserves for resource adequacy purposes.®

b. Description of MISO Interconnection Study Process

A generator seeking NRIS must be studied to ensure it can operate over a broad range of system operating
conditions without adversely impacting the local/regional transmission system performance and
reliability. NRIS allowed Mesaba One to be designated as a Network Resource, up to its full output, on
the same basis as existing Network Resources that are interconnected to the transmission system, and
required Mesaba One to be studied as a Network Resource in the interconnection process on the
assumption that such a designation will occur. More simply, until proven differently, interconnection
studies performed on behalf of the Project must be conducted recognizing deliveries to MISO network
service customers®’ that are remote from the control area in which the Project POI is located.

The interconnection process related to NRIS has several different components, but primarily consists of
three separate studies undertaken by MISO and the applicable transmission owner(s): the Interconnection
Feasibility Study (the “Feasibility Study”), the System Impact Study, and the Interconnection Facilities
Study (the “Facilities Study”).

A block flow diagram of MISO’s LGIP applicable at the time Excelsior submitted the above
interconnection requests is presented in Figure C-1. Optional Study procedures and Restudy Process
deadlines are presented in Figure C-2.

6 Under MISO’s Tariff, a Network Resource is defined to mean any designated generating resource owned,
purchased, or leased by a Network Customer under the Tariff. Network Resources do not include any resource, or
any portion thereof, that is committed for sale to third parties or otherwise cannot be called upon to meet the
Network Customer’s Network Load on a non-interruptible basis.

% Module E of MISO’s Tariff sets forth mandatory requirements to be met by the transmission provider, market
participants serving load in the transmission provider region or serving load on behalf of a load serving entity, or
other market participants, to ensure access to deliverable, reliable and adequate planning resources to meet peak
demand requirements on the transmission system.

57 For example, Xcel, GRE, municipal power companies, etc.
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Figure C-1. MISO LGIP Process
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Figure C-2. MISO Optional Study Procedures and Restudy Process Deadlines
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3. MISO STUDIES AND LGIA

Consistent with the LGIP described above, on October 14, 2004, Excelsior submitted a Large Generator
Interconnection Request for Mesaba One (if located at the East Range Site) requesting NRIS with
Minnesota Power’s control area with the designated POI®® proposed at Minnesota Power’s Forbes 230kV
Substation. MISO designated this request as Project G477 and assigned it a queue number of 38280-01.%
Excelsior submitted a second request for NRIS on May 18, 2005 for Mesaba One for the West Range site
with the proposed point of interconnection at Minnesota Power’s Blackberry 230kV Substation. MISO
designated this as Project G519 and assigned it a queue number of 38491-01. This initiated parallel study
processes for each site, described below, to support the execution of an LGIA capable of accommodating
selection of either site by the MPUC.

a. Feasibility Studies

The Feasibility Study looked at the feasibility and consequences of interconnecting Mesaba One into the
existing transmission system at the proposed POI identified in the generator interconnection request. The
primary purpose of Feasibility Study was to provide a preliminary screening for potential impacts that the
generation facility seeking to interconnect will have on the transmission system. In the analysis, steady-
state performance was evaluated under various system configurations. These configurations included an
intact transmission system, as well as configuring conditions that could affect outlet capability
specifically at the point of interconnection and the surrounding transmission system in general. The
outcome of the analysis was identification of potential substation and transmission equipment problems
and unacceptable system operating conditions.

I, East Range Site

On December 13, 2004, Excelsior submitted an executed Generation Interconnection Feasibility
Agreement for its East Range site (MISO Project G477, Queue 38280-01), such study being based upon
information set forth in the Interconnection Request and agreed upon in the Scoping Meeting held on
November 19, 2004. The results of the G477 Feasibility Study,”” reflected injection of 531 MW of
electricity at Minnesota Power’s Forbes 500/230 kV Substation and treatment of the generator as an
Energy Resource, concluded that the Project would be required to mitigate all thermal injection overloads
and voltage degradation problems in order to connect as an Energy Resource,” but did not identify any
thermal injection issues for the proposed interconnection. Solutions for addressing the voltage
degradation observed at the buses identified in the G477 Feasibility Study were to be identified in the
System Impact Study.

68 The POI is the location on the MISO-controlled transmission system where Mesaba One intends to inject capacity
and energy.

8 Under the applicable LGIP, the Queue Position determines the order of the interconnection studies necessary to
facilitate the Interconnection Requests. At the time, Mesaba One was the only base load large energy facility in the
MISO interconnection queue for Minnesota, and therefore had priority with respect to the completion of studies
necessary to interconnect a base load resource to the grid

" Siemens Power Transmission & Distribution, Inc.. Power Technologies International. “Generator G477
Interconnection Feasibility Study”, Report prepared for MISO, March 10, 2005.

! The Feasibility Study stipulated that additional deliverability analysis would be required to evaluate whether G477
could be certified as a Network Resource.
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if. West Range Site

On May 18, 2005, Excelsior submitted a Generator Interconnection Request for the Project’s preferred
West Range site (MISO Project G519, Queue 38491-01), designating the POI as Minnesota Power’s
Blackberry 230/115-kV Substation and the injection quantity for Phase I as 580 MW. In its request,
Excelsior expressed the desire to coordinate the processing of studies for G519 and G477 to the maximum
extent possible and stated that for Project G519, Excelsior would be willing to combine the Feasibility
Study into the System Impact Study in support thereof. By virtue of a Letter Agreement executed by
Excelsior on August 1, 2005, Excelsior allowed MISO to proceed with a combined Interconnection
Feasibility Study and Interconnection System Impact Study, the terms and conditions of the Letter
Agreement delineating how the LGIP would be implemented for the “out-of-queue-order studies” and
defining the circumstances under which Excelsior would be responsible for additional costs upon any
limited restudy completed by MISO subsequent to such studies. Excelsior executed on August 18, 2005 a
Generator Interconnection System Impact Study Agreement confirming that “[the] Interconnection
Customer has elected to forego the Interconnection Feasibility Study and include any related study criteria
in this System Impact Study.”

b. System Impact and Deliverability Studies

The second analysis performed as part of the MISO LGIP was the System Impact Study. The analysis
used information from the Feasibility Study, and involved a more rigorous analysis of the impacts of
Mesaba One on the existing transmission system. Specifically, the study was to identify problems with
substation breaker interrupting capability, system thermal overload or voltage limitations resulting from
the interconnection, and instability or inadequately-dampened response to system NRIS resource service
requests. The System Impact Study also provided a preliminary list of facilities (including
Interconnection Facilities, Network Upgrades, Distribution Upgrades, Generator Upgrades and, if such
upgrades have been determined, upgrades on Affected Systems) that were required as a result of the
interconnection request. In addition, the System Impact Study provided a preliminary estimate of the
Interconnection Facilities and Network Upgrade costs.

Generator interconnection projects must pass a Generator Deliverability Study to be granted NRIS.
Interconnection projects that had not filed an Interconnection Agreement by September 1, 2004 are
studied in their interconnection queue order to determine their deliverability.

[ East Range Site

On April 12, 2005, Excelsior submitted an executed Interconnection System Impact Study Agreement for
Project G477. The results of the System Impact Study published on April 6, 2006 and subsequently
revised on April 28, 2006”* showed that no new network upgrades were required for the Project to
interconnect with the grid as an energy resource being dispatched at 531 MW. The System Impact Study
confirmed that additional deliverability analyses were required to evaluate whether the Project could be
certified as a Network Resource. A sensitivity analysis was conducted for G477 to evaluate whether such
conclusions would be valid if the Project’s output was increased to 600 MW. The results of the
sensitivity analysis were published on October 9, 2006 and showed consistency with those of the System
Impact Study reflecting the lower generating capacity.

72 Siemens PTL. 2006. “G477 System Impact Study, MISO Queue #38280-01.” Report prepared for MISO, revised
April 28, 2006.
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The results of the deliverability study posted on MISO’s website”” confirmed that the 531 MW of
capacity studied was fully deliverable at the Forbes Substation with no constraints. However, this
conclusion was based on a model that assumed construction and subsequent operation of a proposed
HVTL between the Wilton Substation near Bemidji, Minnesota and the Clay Boswell Generating Station
located in Cohasset, Minnesota. See the discussion in the following paragraph for information about the
current status of this HVTL.

if. West Range Site

As previously noted, Excelsior executed on August 18, 2005 a Generator Interconnection System Impact
Study Agreement. The results of that work were first published on April 6, 2006 and subsequently
revised on May 8, 2006 and June 6, 2006,”* and confirmed network upgrades beyond MP’s Blackberry
Substation would be required. In order to resolve all adverse effects resulting from interconnection as an
Energy Resource, a new 73 mile 230 kV line from the Clay Boswell Generating Station to the Riverton
Substation was required. In addition, four potentially over-dutied 115 kV circuit breakers at the
Nashwauk Substation were shown to be in need of replacement. The results of the original deliverability
study published on December 15, 2006 and posted on MISO’s website” confirmed that the full 600 MW
of capacity studied was deliverable to the Xcel Energy footprint contingent upon the in-service of'a 9.3
mile HVTL between Minnesota Power’s Baxter Substation and Great River Energy’s (“GRE”) Southdale
Substation (i.e., Southdale to Scearcyville 115 kV HVTL and Breaker Station,’® aka, the Baxter—
Southdale 115 kV project”’), which at the time of this writing is currently under construction and
scheduled to be in-service in 2012.”

Optional System Impact Studies were conducted in the fourth quarter of 2008” to evaluate the impact of
two newly committed regional projects on the need for such network upgrades. The newly committed
projects included a 230 kV HVTL between MP’s Clay Boswell Generating Station and the Wilton
Substation (hereafter, the “Wilton-Boswell CapX2020 Project”) and the Essar Steel plant in Nashwauk,
Minnesota, the latter requiring an average load of 237 MW (sufficient to provide the necessary power for
the taconite processing facilities and Phase I of the two-phase steel manufacturing plant).** At this time,
the Wilton-Bemidji CapX2020 Project is under construction.’ Current timelines for the Essar Steel

3 See https://www.misoenergy.org/_layouts/MISO/ECM/Redirect.aspx?ID=13542 to download a copy of a zipped
file containing a copy of the deliverability test report dated December 15, 2006.

™ Siemens PTI. 2006. “System Impact Study, Report R7-06.” Report prepared for MISO, Final Revision June 6,
2006.

" See https:/www.misoenergy.org/_layouts/MISO/ECM/Redirect.aspx?ID=35182. The model used for this test
reflected the addition of the 73 mile HVTL between the Clay Boswell and the Riverton Substations.

7% Great River Energy (“GRE”) submitted on July 17, 2008 a permit application for the 9.3 mile 115 kV HVTL to
connect the existing GRE 115 kV HVTL in the City of Baxter to a new Minnesota Power breaker station proposed
for the north portion of Sylvan Township (the permit application for the proposed 9.3 mile 115 kV HVTL project
can be found at http://mn.gov/commerce/energyfacilities/documents/19661/071808%20Application%20Text.pdf).

7 See http://minnelectrans.com/documents/2011_Biennial Report/html/Ch_6 Needs.htm for confirmation that the
Southdale-Searcyville 115 kV HVTL and Baxter-Southdale 115 kV HVTL projects are different names for the same
project.

¥ See http://www.greatriverenergy.com/deliveringelectricity/currentprojects/projects_southdalescearcyville.html .

" Siemens PTI. 2008. “Optional System Impact Study G519, MISO Queue #38491-01.” Report prepared for MISO,
December 17, 2008.

%0 Although each of the two projects had been proposed at the time of the first System Impact Study, neither had
advanced to the point where it was considered to be committed.

¥! The Project Manager for the Wilton-Boswell CapX2020 Project’s partners (i.e., Otter Tail Power Company (now
a wholly owned subsidiary of Otter Tail Corporation), Minnesota Power, and Minnkota Power Cooperative) is Otter
Tail Power Company. The Form 10-K filed by Otter Tail Corporation for fiscal year 2011 reports that construction
on the CapX2020 Project “began in December 2010”. Personal communication on April 24, 2012 with Cindy

MESABA ENERGY PROJECT 116 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report Project Accomplishments and Discussion

Minnesota project, as reported by Steve Rutherford (project manager and local company spokesperson),
call for taconite mining to begin in the fourth quarter of 2012 with steel making to be in place by the end
0f 2015.%

The Optional System Impact Study showed that the construction and operation of the two newly
committed projects would negate the need for the Boswell-Riverton 230 kV line and circuit breakers.
However, upon the completion and final posting of the Optional Study results, a new concern was raised
by Minnesota Power (the local transmission owner) indicating they had overlooked potential adverse
impacts that the Mesaba One output would have on their No. 11 115 kV line between the Grand Rapids
and Riverton Substations. Excelsior and Minnesota Power subsequently agreed that the resolution of this
concern should be addressed by amending the Facilities Study Agreement originally executed on June 8,
2006 to include work required to identify the most appropriate solution and estimate the costs associated
therewith. Additional information detailing the results obtained under the amended Facilities Study
Agreement is discussed in the following section.

c. Facilities Study

The Facilities Study — the last of the three studies required by the LGIP — provides an engineering plan
that includes equipment definition and estimated construction cost/schedule for required facilities needed
to interconnect Mesaba One to the transmission system as a Network Resource. The study report
provided solutions for all the relevant issues identified in System Impact Study. An appendix of the
Facilities Study documents the final agreement negotiated between Excelsior (the Interconnection
Customer), the affected Transmission Owners and MISO for the required Interconnection Facilities and
Network Upgrades.

I, East Range Site

On May 10, 2006, MISO requested from Minnesota Power a “Request for Proposal” to complete a
Generation Interconnection Facilities Study Report associated with MISO Project G477. The final report
was published on December 13, 2006* and identified additions to the Forbes Substation necessary to
accommodate 531 MW of generating capacity and estimated the total interconnection cost (including the
capital cost of the required equipment) at approximately $4.6 million. No network upgrades were
projected to be required.

if.  West Range Site

On May 10, 2006, MISO requested from Minnesota Power a “Request for Proposal” to complete a
Generation Interconnection Facilities Study Report associated with MISO Project G519. The final report
was published on February 8, 2007 and identified four options for constructing a 230 kV HVTL
between the Clay Boswell Generating Station and the Riverton Substation ranging from approximately
$59 million to $83 million. In addition, the study identified substation upgrade costs ranging from $5.3

Kuismi, the Project Manager’s communication specialist, confirms that the first tower structure was placed in
August 2011. See Form 10-K at http://google.brand.edgar-online.com/displayfilinginfo.aspx?FilingID=8450703-
982-684178&type=sect& TabIndex=2&companyid=807724&ppu=%252fdefault.aspx%253fsym%253dOTTR

%2 See http://www.businessnorth.com/exclusives.asp?RID=3979.

% Minnesota Power, 2006. “Facility Study Report, Generator Interconnection Request Excelsior Power — Forbes
Interconnect, MISO #G477.” Report prepared for MISO, December 13, 2006.

# Minnesota Power, 2007. “Facility Study Report, Generator Interconnection Request Excelsior Power — Blackberry
Interconnect, MISO #G519.” Report prepared for MISO, February 8, 2007.
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million to $13.1 million. Based on the results of the December 17, 2008 Optional System Impact Study,”
MISO authorized Minnesota Power to perform a Facility Study to determine the cost of upgrading the
utility’s 115 kV No. 11 Line to provide a continuous summer rating of 90 MVA. The results of the study
were published on January 22, 2010 and estimated the cost of such upgrades at approximately $3.7
million.

d. Large Generator Interconnection Agreement

As noted in Figure C-1, simultaneous to the start of the Interconnection Facilities Study, negotiations
began on the appendices for the LGIA. Although the LGIA is a pro forma Agreement already approved
by FERC, the appendices contain additional details including the identification of all facilities, cost
responsibilities, milestones for construction, and ownership. In total, the interconnection process is
designed to take approximately twenty-four (24) months to complete. Negotiations on the LGIA may not
last more than 60 days after the issuance of the Final Facilities Study Report.

On July 9, 2007, Excelsior, Minnesota Power and MISO executed an LGIA for both the West Range and
East Range sites. Appendix B of each LGIA sets forth the milestones/deadlines that are to govern the
sequencing of the permitting, construction and payment for the upgrades necessary to interconnect the
Project to the Grid (i.e., all facilities that MP as the transmission owner must build).

Following the MPUC’s March 12, 2010 issuance of Site, HVTL Route, and Natural Gas Pipeline Route
Permits for the West Range Site, Excelsior confirmed in writing to MISO and Minnesota Power on July
7, 2010, its intent to withdraw MISO Project G477 from the MISO Queue.87

To ensure compliance with milestones to be specified in the West Range LGIA, Excelsior and Minnesota
Power initiated work in June 2007 — before the LGIA was finalized — to prepare an HVTL Route Permit
application for the network upgrades between the Clay Boswell and Riverton Substations (such upgrades
having been identified in response to System Impact Studies finalized on June 6, 2006). A letter
agreement dated May 31, 2007 (provided by MISO to Excelsior and Minnesota Power on that date and
executed by the two parties on May 31, 2007 and June 1, 2007, respectively) dictated the terms and
conditions under which preparation of the application was to be conducted.

The first task undertaken as part of preparing the HVTL Route Permit application was to identify
potential routes within which the network upgrades could traverse. This task, including the tabulation of
evaluation criteria to be used in selecting the preferred route as described in the Route Permit application,
was completed in the third quarter of 2007. Further work in support of permitting the Boswell-Riverton
HVTL was placed on hold on October 16, 2007 until the second quarter of 2008 to avoid conflicts with

% As previously noted, the results of the Optional System Impact Study confirmed the 230 kV HVTL between the
Clay Boswell Generating Station and the Riverton Substation was not required provided i) the 230 kV HVTL
between the Station and the Wilton Substation was placed in-service and ii) the Essar Steel Minnesota’s taconite
processing facilities and the first phase of their steel manufacturing facility were operating and requiring an average
electric load of 273 MW.

% Minnesota Power. 2010. “Facility Study Report, Generator Interconnection Supplemental Study, MISO #G519,
11 Line Upgrade.” Report prepared for MISO, January 22, 2010. The report confirmed that 86 HVTL structures
would require replacement to achieve the ground clearance needed to operate the 11 Line at a summer rating of 90
MVA. In addition, distribution lines at six different locations must be placed underground to achieve the necessary
clearance.

¥ Appendix A of the G-477 LGIA, states that Project G-477 and Project G-519 are mutually exclusive projects, and
“only one of the two projects shall be constructed and the other shall be withdrawn from the queue.” Issuance of the
Site, HVTL Route and Natural Gas Pipeline Route Permits for the West Range Site dictated that the G-477 Project
be withdrawn.
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the contested case hearing that Excelsior was concomitantly undertaking.*® All work under the G-519
LGIA was suspended between December 10, 2007 through April 30, 2008 awaiting MPUC’s
determination of whether the network upgrades necessary to interconnect the Project to the electrical grid
were exempt from the requirements for a certificate of need under Minn. Stat. § 216.243.* Efforts in
support of permitting the network upgrades were restarted May 8, 2008; work on drafting the Route
Permit Application was initiated on September 29, 2008.

On December 16, 2008, Excelsior advised Minnesota Power that the 90-day local government unit
notification required prior to filing a route permit application with the MPUC should be delayed until
formal publication of the G-519 Optional Study results. Although the filing of the 90-day notification
was delayed, work on the route permit application continued until January 29, 2009 when the Study
results were officially obtained.” Since the Optional Study results showed that the network upgrades
between the Boswell and Riverton Substations were not required given the expected construction of two
regional projects (the Wilton-Boswell CapX2020 Project and the Essar Steel plant in Nashwauk,
Minnesota), all work in support of permitting the network upgrades was immediately discontinued. The
impact of the Optional Study results on the G-519 LGIA milestone schedule was formally communicated
to MISO and Minnesota Power on July 1, 2009 and addressed a Facility Study proposed by MISO to
rectify adverse impacts reported by Minnesota Power on its No. 11 HVTL.

On April 6, 2010 after the results of the new Facility Study had been published, Excelsior provided a
letter to MISO placing the G-519 LGIA in suspension until further notice. The G-519 LGIA has not been
reactivated since providing the April 6, 2010 notice to MISO.

% Delays in issuance of the Draft EIS until November 2007 caused delays in scheduling the contested case hearings
required for the Project under the Power Plant Siting Act (Minn. Stat. 216E and Minn. R. 7850.1000 to 7850.5600)
until the 1* quarter of 2008.

¥ On December 20, 2007, Excelsior filed a petition with the Minnesota PUC asking the Commission to issue an
Order affirming that the certificate of need exemption set forth at Minn. Stat. § 216B.1694, subd. 2(a)(1) applies to
all transmission infrastructure associated with the power generation facilities of the Project. The Commission issued
such Order on April 18, 2008. The Minnesota PUC had previously ordered on August 30, 2007 that the Project met
the definition of an innovative energy project set forth at Minn. Stat. § 216B.1694, subd. 1.

% The Optional Study results were posted on MISO’s web site on January 27, 2009.
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D. PRE-ENGINEERING AND DESIGN

The scope of work for Subtask 1.04 involved conducting plant optimization studies in support of making
two primary determinations early in the Project Definition phase — selection of the combustion turbine for
the project and identification of the project fuel source(s).

1. TECHNICAL TEAM AND PRE-FEED STUDIES

The Project proposal included specification of COP’s E-Gas™ gasification technology, which Excelsior
selected due to its demonstrated operating experience in fuel-flexible gasification. Excelsior had
negotiated a license agreement with COP for the Project’s use of E-Gas™ technology. Excelsior
subsequently assembled a gasification and engineering team consisting of COP and Fluor Engineers and
Constructors (“Fluor”). The team performed preliminary engineering and plant design studies to develop
the IGCC conceptual plant design, which included heat and material balances, plant drawings, plant
capital and operating cost estimates, and a plant construction schedule. The original design basis was for
a 500 MW 2 on 1 combined cycle plant, located in northeast Minnesota. The fuel was Illinois #6
bituminous coal. A number of optimization studies were performed on this preliminary design which
included the following:

(a) Fuel flexible design which included PRB sub-bituminous coal and a blend of PRB coal and
petroleum coke. Based on a combination of factors, including commodity pricing and fuel
transportation, it was determined that the economic choice of feedstock(s) were a blend of PRB
coal and petroleum coke, or a blend of PRB coals from Northern and Southern PRB basin. The
flexibility to process Illinois #6 coal was also retained.

(b) Syngas and natural gas duct firing of the HRSG to increase plant capacity. This option was
evaluated but not included in the plant design basis, because it was not economically justified.
Due to the lack of capacity markets and relatively stable power prices in the region, the benefits
of additional peaking capacity would have been minimal and most likely insufficient to cover the
capital cost of duct firing.

(c) Selective catalytic reduction and deep sulfur removal. For permitting purposes, Excelsior needed
to select the acid gas removal system and the NOx control technology. Based on the COP
experience at its Wabash River IGCC plant in Indiana, the plant design used an aqueous solution
of MDEA, an amine absorbent, for hydrogen sulfide reduction and nitrogen dilution of the syngas
for NOx reduction. Initially, Excelsior decided against SCR and deep sulfur removal due to plant
performance penalties and increased capital and operating costs. However, in the interest of
avoiding delays associated with the BACT analysis in the air permitting process, it was decided to
include activated zinc oxide sulfur removal after the MDEA process and SCR in the HRSGs.
These additional controls resulted in a 60% reduction in SO, emission rates and a 67% reduction
in NOx emission rates relative to the initially proposed rates.

(d) Dry cooling rather than cooling towers for the heat rejection system. Dry cooling reduces the
plant water consumption and is typically considered in areas of limited water supply. Due to
adequate water supply in the plant vicinity and cost and performance penalties associated with
dry cooling, cooling towers were selected as the plant heat rejection system.

(e) Staging of the combined cycle island such that the plant would be able to initially start up on
natural gas while the gasification island was being constructed. This would have been an option
if the power purchaser had a need for power prior to the planned completion of the IGCC plant,
but it would have lengthened the overall construction schedule for the total facility. Based on
discussions with the potential power purchaser, power was not needed prior to the planned
completion date, so it was determined not to pursue this option.
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(f) Combustion turbine selection. Fluor prepared an analysis of vendor offerings from Siemens, GE,
and Mitsubishi. Based on cost and performance considerations, commercial readiness to operate
on syngas, and Siemens’ willingness to participate as a member of the engineering, procurement,
and construction consortium, the Siemens SGT6-5000F syngas machine was selected.

(g) Partial CO, removal technology. Fluor evaluated CO, removal technology options and concluded
that MDEA was the lowest cost option for removing CO, from the unshifted syngas. However,
due to added capital and operating costs, plant performance penalties, and the absence of
regulatory requirements or carbon price signals in the foreseeable future, carbon capture was not
included in the plant design basis. Space was provided for future capture, if it became a
requirement. See further discussion of carbon capture and sequestration activities in Section J.2.

(h) Plant capacity. The plant capacity was revised based upon evaluation of a modest scale-up
(approximately 35%) of the E-Gas™ gasifier size. The result of this analysis concluded that a
nominal 600 MW IGCC plant size was the optimum capacity for the selected technology and site
location.

Based on the decisions resulting from the above described optimization studies, a Preliminary Design
Basis document was prepared. The roles of the various parties were as follows: COP was responsible for
the fuel preparation, gasification island and gas clean-up sections, Siemens was responsible for the
combined cycle island, and Fluor was responsible for the balance of plant. During development of the
Design Basis document, Siemens acquired its own gasification technology and exited the engineering
consortium. Based on a recommendation from Fluor, which was based primarily on cost and
performance considerations, Excelsior selected the GE 7FB syngas CT and Fluor assumed responsibility
for the combined cycle island. The Preliminary Design Basis document describes all the major systems,
design capacities, sparing philosophy, and site related design factors and is provided as Appendix D. The
following narrative provides a description of the plant subsystems within the IGCC power plant.

2. PLANT DESIGN DESCRIPTION

Detailed qualitative descriptions are provided below for the subsystems within an IGCC Power Station
configured to use ConocoPhillips’ E-Gas™ technology. The subsystems included are oxygen supply,
feedstock slurry preparation, gasification, slag handling, syngas cooling, particulate matter removal,
mercury removal, syngas scrubbing, low temperature heat recovery, acid gas removal, sulfur recovery,
tank vent collection, sour water treatment, and the combined cycle power block. Overall schematic block
flow diagrams identifying important equipment and processes related to air pollutant emissions from
Mesaba One and Mesaba Two are presented in Figure D-1 and Figure D-2. A preliminary plot plan of the
IGCC Power Station is provided in Figure D-3.
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Figure D-1. Block Flow Diagram Showing Air Pollutant Emission Sources for Mesaba One

*
SV-006
CM-017

4
SV-007 CM-018
TANK VENT TANK/PROCESS ‘

STEAM BOILER EQUIPMENT

VENTS «
EU-028, CE-010 X FLARE
EU-013 EU-029, CE-011

| SIU&S/D FLARING;
CM-015 @—T CM-016 T’@ t MDEA UNIT CTG/HRSG
CM-019

cs o SYNGAS  NAT GAS MALFUNCTION MALFUNCTION SV-004
- CM-054 FLARING (NNF) FLARING (NNF
through FS-016 & FS-046 s 5 (NNF) (NNF)  NATGAS  sv-005

A A
oviggy 8017, FS-018 SV-002 N A NATGAS N CM-004 CM-013 CM-006
CM-001 : &FS-019  SV-003 ] FS-020 | CM-005 CM-014 CM-007
\

% FEEDSTOCK RO‘D i FEEB ‘ COMBUSTION
UNLOADING, MERCURY ZINC TURBINES, HRSGs, &
COAL & HANDLING & BINS & SLURRY GASIFICATION|»| SYNGAS REMOVAL SYNGAS OXIDE SCRs

COke STORAGE é PREPARATION TREATING ™l 0E 004, CE-005| | | TREATING CE-006 | PROD | EU-004, EU-005,

EU-001, CE-001 EU-002, CE-002 ] CE-007 |SYNGAS|  CE-008, CE-009
EU-003, CE-003 EU-026, EU-027 SAEON -1

CM-002 ACID GA

OM-003 T DisposaL  ACID GAS

A A

A 4 CM-009
FS-021 SV-008 oM010

4
P FS-020 y
ADDITIVES | om-021 oMot
FLUX UNLOADING, TAIL GAS SULFUR AUXILIARY oMo12

—»
MATERIALS HQ_IFIgI'iK\JGGE& RECOVERY BOILER
—
UNIT EU-006 AQUEOUS

AMMONIA
SYNGAS OR NATURAL T—@ CM-020 T oot

AR GAS (SIU)
CM-023 SV-‘012 SEPARATION NITROGEN NAT GAS

EXTRACTION AIR
UNIT(ASU) |¢—
DIESEL@ EMERGENCY

FUEL GENERATORS A
EU-009, EU-010 : . S/U STEAM

S/U STEAM

OXYGEN

A
CM-022 SV-011

A
SV-010

4 MOLTEN |

eM-026 (50— N

CM-024  SV-013 Sv-009 SULFUR  Fg.023 POWER BLOCK /&Rc
| COOLING TOWER ® COOLING

cm-025  SV014 ASU/GASIF /& RC FS-022
‘ COOLING TOWER COOLE‘ 4 ‘ VEHICULAR FU-008 WTEV

(% TRAFFIC
FIRE WATER EU-007 WATEV
DIESEL T, | himp ENGINES WA SLAG STORAGE

FUEL & LOADING

EU-011, EU-012 C 3

LEGEND VALVE BY-PRODUCT SULFUR TOTAL FACILITY BLOCK FLOW

EU - EMISSION UNIT CONFIGURATION
CE - CONTROL EQUIPMENT ROUTINE SIU & SLAG STORAGE & DIAGRAM
LOADING

SV - STACKIVENT NORMAL  S/D; CTGIHRSG MDEA
FS - FUGITIVE SOURCE OPERATION MALFUNCTION  MALFUNCTION

CM_ CONTINUOUS MONITOR SYSTEM %cwszn B qcioser [ Eeforen ‘ MESABA ENERGY PROJECT

S/U - START UP BY-PRODUCT
b S oo o [Boren [ etoseo hoby (PHASE I)
P oren

NNF — NORMALLY NO FLOW

r-=- COAL GASIFICATION BASELINE PRE-COMBUS-
... TION CLEAN-UP PROCESSES (EU-026, EU-027) °L°=E° °"EN &msm EXCELSIOR ENERGY INC.

cLOSED CcLOSED

NOTE: THIS DIAGRAM SHOWS PHASE | EMISSION UNITS, STACKS/VENTS, FUGITIVE SOURCES, ETC. FOR THE MESABA

ENERGY PROJECT. THE ID NUMBERS SHOWN CCRRESPCND TC THE ID NUMBERS USED CON FORMS PROVIDED IN THE

PROJECT PROPONENTS’ APPLICATION TO THE MPCA FOR A PREVENTION OF SIGNIFICANT DETERIORATION (PSD) PERMIT. FEBRUARY 2012

MESABA ENERGY PROJECT 122 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report

Project Accomplishments and Discussion

Figure D-2. Block Flow Diagram Showing Air Pollutant Emission Sources for Mesaba Two
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Figure D-3. Preliminary Layout Plan for Mesaba One and Mesaba Two
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a. Process Chemistry
Gasification

Coal and petroleum coke are typically characterized by their heating value, elemental analysis (weight
percent carbon, hydrogen, nitrogen (“N,”) and sulfur), mineral matter (also known as ash), and moisture
content. Unlike traditional pulverized coal power plants where fuel is actually combusted, in an IGCC
power station coal and/or petroleum coke slurry would be fed to the gasifier along with pure oxygen, and
a number of complex chemical reactions would occur. A portion of the feedstock would be partially
oxidized to provide the temperatures necessary for gasification. The gasification temperature would be
high enough to break essentially all the chemical bonds present in the coal and establish a new mix of
smaller molecules based on the following primary reactions:

C + O, = CO, (rapid exothermic, or heat releasing, oxidation reaction)

C + % O, = CO (rapid exothermic oxidation reaction)

C + H,0 = CO + H; (slower endothermic, or heat consuming, reaction)
C + CO, =2CO (slower endothermic reaction)

CO + H,0 = H, + CO, (“water gas shift reaction”, exothermic and rapid)
CO + 3H,; = CH4 + H,0 (“methanation reaction”, exothermic)

C + 2H, = CH4 (direct methanation, exothermic)

Most of the sulfur in the feedstock would be converted to H,S during the gasification process. A small
portion of the sulfur would be converted into COS. Most of the nitrogen in the feedstock would be
converted to ammonia (“NH;”). The syngas composition leaving the gasifier would be determined by the
gasifier operating temperature and the relative kinetics of the above reactions. Most of the energy in the
feedstock would be ultimately converted into CO and H,, and a small amount of CH,. Low grade coals
with lower heating values and higher moisture contents would generate a syngas with more CO, and H,
(the additional CO, would be generated from the water gas shift reaction shown above). Higher quality
coals and petroleum coke would result in a syngas that has a much higher CO content.

COS Hydrolysis

Because the small fraction of COS formed in the gasifier would be difficult to remove in the AGR
system, the COS would be “hydrolyzed” in a catalytic reactor before the syngas would be sent to the
AGR system. The hydrolysis reaction is shown below:

COS + H,O = H,S + CO,

The conversion of COS to H,S is not 100%, and would be limited by the equilibrium conditions at the
COS reactor operating temperature.

Acid Gas and Sulfur Removal

The AGR system would use MDEA, a weak base, to remove the H,S from the syngas. H,S is a weak acid
that forms weak chemical bonds with the cold lean MDEA solution. Once the MDEA solution absorbs
the H,S, it is called a “rich” solution. The rich MDEA solution would be regenerated to a lean MDEA
solution by reducing the pressure, applying heat and boiling it. The H,S released from the rich MDEA
under such conditions would be sent to the SRU.
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The SRU uses Claus technology to convert H,S to elemental sulfur. The Claus reactions are shown
below:

st + %Oz = SOz + H20
SOZ + 2st =2S+2 HzO

The Claus reactions would occur in two steps. In the first step a portion of the H,S would be combusted
with O,. The SO, that would be formed would be mixed with additional H,S and passed over catalyst
beds. The Claus reactions are exothermic and reaction heat would be recovered, generating low pressure
steam. The “tail gas” stream leaving the Claus reactors would contain nitrogen and other inert gases that
entered with the feeds, along with traces of unconverted H,S. The tail gas would be recycled to the
gasifier.

b. Process Operations
Slurry Preparation

To produce slurry gasifier feed, the solid feedstock would be placed on a weigh belt feeder and directed to
the rod mill where it would be mixed and ground with treated recycled water and slag fines that would be
recycled from other areas of the gasification island. The resulting slurry would have a paste-like
consistency. The use of a wet rod mill would reduce potential fugitive particulate matter emissions from
the grinding operations and would be an efficient method for producing essentially homogeneous slurry.
Collection and reuse of water within the gasification island would minimize water consumption and
discharge.

Slurry feeding would allow for consistent and safe introduction of feed into the gasifiers. Prepared slurry
would be stored in an agitated tank. The capacity of the slurry storage tank would be sufficiently large to
supply the gasifiers’ needs without interruption when the rod mill undergoes normal maintenance
requirements. The feedstock grinding and slurry preparation area is depicted in Figure D-4.

Tanks, drums and other areas of potential atmospheric exposure to the slurry or recycle water would be
covered and vented into the tank vent collection system for vapor emission control. The entire feedstock
grinding and slurry preparation facility would be paved and curbed to contain spills, leaks, wash down,
and storm water runoff. A trench system would carry this water to a sump where it would be pumped into
the recycle water storage tank.
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Figure D-4. Feedstock Grinding and Slurry Preparation
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Gasification and Slag Handling

The E-Gas™ gasifier consists of two stages: a slagging first stage, and an entrained flow, non-slagging
second stage, as depicted in Figure D-5. The first stage is a horizontal refractory-lined vessel in which
feedstocks would be exposed to sub-stoichiometric quantities of oxygen at an elevated temperature and
pressure. Oxygen and preheated slurry would be fed to each of two opposing mixing nozzles, one on
each end of the horizontal section of the gasifier. The oxygen feed rate to the nozzles would be carefully
controlled to maintain a gasification temperature above the ash fusion point to allow good slag removal
and high carbon conversion. The feedstock will be almost completely gasified in this environment to
produce syngas that would consist primarily of H,, CO, CO, and water (“H,O”).
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Figure D-5. E-Gas™ Gasifier

Sulfur in the fuel would be primarily converted to H,S, with a small portion converted to COS. With the
pollutant removal processing system provided downstream, over 99% of the sulfur would be removed
from high sulfur feedstocks. Over 97% of the sulfur would be removed from low-sulfur sub-bituminous
coal feedstocks. The removal rate from low sulfur coal nonetheless would result in approximately equal
sulfur emission rates as for high sulfur coal despite having a higher removal rate. In other words, the final
SO, emission rate achieved using E-Gas™ technology is independent of the starting sulfur concentration
in the feedstock. Therefore, the percentage of SO, removed from a higher sulfur feedstock that exhibits
the same SO, emission rate as a lower sulfur feedstock, would show a higher percentage removal rate.

As to production of slag, mineral matter in the feedstock and added flux forms the molten slag, which
would flow continuously through a tap hole in the floor of the gasifier horizontal section into a water
quench bath, located below the first stage. The characteristics of the slag that would be produced in the
gasifier would vary with the mineral content of the feedstock. As depicted in Figure D-6, the solidified
slag would exit the bottom of the quench section, after which it would be crushed, and would then flow
through a proprietary continuous pressure-letdown system as a slag/water slurry. This continuous slag
removal technique would eliminate high maintenance, problem-prone lockhoppers and would prevent the
escape of raw syngas to the atmosphere during slag removal. The slag/water slurry would then be
directed to a dewatering and handling area (described later). The raw syngas generated in the first stage
would flow up from the horizontal section into the second stage of the gasifier.
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Figure D-6. Gasification and Slag Handling
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Typically, the ash content of the coal feedstock would be in the range of 5-11%, as received. Ash in
petroleum coke would be expected to average about 0.6%, as received. Slag production at full load would
vary from about 500 tons per day up to a maximum of about 800 tons per day per phase. The slag would
be conveyed from the slag dewatering unit to the slag storage pile using covered conveyors. The slag
storage area would be provided with dust suppression systems. Slag from the storage area would be
conveyed to rail cars or trucks for transport to market or storage.

The gasifier second stage would consist of a vertical refractory-lined vessel in which additional slurry
would be reacted with the hot syngas stream exiting the first stage. The feedstock would undergo
devolatilization (separation of organic components) and pyrolysis (high temperature decomposition),
thereby generating more syngas with higher heat content (less carbon being converted to CO,) since no
additional oxygen is introduced into the second stage. This additional slurry would lower the temperature
of the syngas exiting the first stage by the endothermic nature of the devolatilization and pyrolysis
reactions. In addition to the above reactions, water would react with a portion of the carbon to produce
additional CO and H, for subsequent use as syngas fuel for power generation. Unreacted solid fuel
(carbonaceous char) would be carried out of the second stage with the syngas.

Certain trace quantities of metals present in the feedstock and volatile at the temperatures typical of the
gasifier would also be carried out in their gaseous state as components of the syngas to be removed in the
cleanup stage.

The slag/water slurry would flow continuously into a dewatering bin. The bulk of the slag would settle
out in the bin while water would overflow into a basin that would allow the remaining slag fines to settle.
The clear water from the settler would pass through heat exchangers where it would be cooled before
being returned to the gasifier quench section. Dewatered slag would be transferred to the slag storage
area and loaded into trucks or rail cars for transport to market or storage. The slurry of fine slag particles
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from the bottom of the settler would be recycled to the slurry preparation area and fed back into the
gasifier, ensuring maximum carbon utilization.

Syngas Cleanup and Desulfurization

As shown in Figure D-7, the next two steps in the process would be to cool the syngas and then remove
particulate matter, which would be recycled to the gasifier. The hot raw syngas exiting the gasifier
system and containing entrained particulate matter would be cooled in the syngas cooler, converting a
significant portion of the heat from the gasifier to high pressure (“HP”) steam to be used in power
generation.

Figure D-7. Particulate Matter Removal System
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Particulate Matter Removal System

After cooling, the syngas would be directed to the particulate matter removal system, as shown in Figure
D-7 above. The gas would flow through a hot gas cyclone to remove relatively large particulate matter
and then on to the particulate matterfilter. The filter vessel would contain numerous porous filter
elements to remove particulate matter. Particulate matter removal efficiency would be expected to
approach 99.9%. Removed particulate matter from both the hot gas cyclone and the dry filter vessel
would be recycled to the first stage of the gasifier to improve carbon conversion efficiency that would
result in near complete gasification of the carbon content of the feedstock. The particle-free syngas
would then proceed to the low temperature heat-recovery system.

Acid Gas Removal System
The AGR system (shown in Figure D-8) would contact the cool sour syngas with an aqueous solution of

MDEA, an amine absorbent that removes H,S to produce a clean product syngas. MDEA chemically
bonds with H,S and that bond can easily be broken with low level heat to regenerate the absorbent. H,S
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would be absorbed from syngas through contact with MDEA solution within the H,S absorber column. A
portion of the CO, would also be absorbed. The H,S-rich MDEA stream from the bottom of the absorber
would then flow to a cross-flow heat exchanger to recover heat from the hot lean MDEA stream. The
heated rich MDEA would then be processed in the H,S stripper, which would remove H,S and CO, at
near atmospheric pressure. A concentrated stream of H,S and CO, would exit the top of the H,S stripper
and flow directly to the SRU. If a carbon-capture system were included, the stripper exit stream would be
processed by the carbon-capture system prior to the SRU. The lean MDEA stream would be pumped
from the bottom of the stripper to the cross-flow heat exchanger. The lean MDEA would be further
cooled before being re-circulated to the absorber. This process unit would be totally enclosed with no
gaseous discharges to the atmosphere.

Figure D-8. Acid Gas Removal
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The AGR system would reduce the total sulfur concentration of the syngas to 50 ppmvd or lower (based
on a 30-day rolling average). This performance would be limited by the fact that much of the sulfur
present as COS would be not adsorbed. In order to achieve deeper sulfur removal, which Excelsior
committed to do in the interest of expediting the air permitting process, a trim sulfur removal system
downstream of the AGR system would be necessary and would consist of fixed beds of activated zinc
oxide. Additional COS hydrolysis would occur within the activated zinc oxide beds, followed by
adsorption of sulfur to form zinc sulfide (“ZnS”). This would reduce the total sulfur concentration in the
syngas to 20 ppmvd or lower (based on a 30-day rolling average). The activated zinc oxide beds would
be operated in a lead-lag configuration to facilitate replacement of the zinc oxide during operation.
Saturated zinc oxide would be removed and sent to an approved facility for recovery or disposal.

Potential Carbon Capture Retrofit

In order to comply with potential future regulation of GHG emissions, Mesaba One and Mesaba Two
were both designed to be carbon capture ready. Additionally, Excelsior has worked with the University
of North Dakota Energy and Environmental Research Center (“EERC”) to assess CO, management
options for Mesaba One and Mesaba Two. This work was part of the Plains CO, Reduction (“PCOR”)
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Partnership’s’' Phase II efforts conducted for DOE to validate the most promising sequestration
technologies and infrastructure concepts identified during Phase I of the Program.’

The carbon capture system that was studied could be added after the IGCC plant becomes operational.
The system would remove approximately 90% of the carbon present as CO; in the syngas and would be
located downstream of the AGR system. For PRB coal, this would result in the removal of approximately
one third of the total carbon present in the solid IGCC feedstock. Based on work to date, such CO,
capture facilities would be located within the existing IGCC Power Station Footprint and require an area
of approximately 100" X 150' to accommodate necessary equipment. The preferred location for the future
plot space would be adjacent to the power block. This capture would cause a decrease in capacity and
efficiency of the IGCC plant. Carbon capture and storage is discussed in detail in Section J.2.

Mercury Removal and Moisturization

Fixed beds of activated carbon would be provided to remove residual mercury from syngas. Multiple
beds specially impregnated to remove mercury would be used to obtain optimized adsorption. The
activated carbon capacity for mercury ranges up to 20% by weight of the carbon.”” The mercury removal
system would reduce the mercury content of the syngas to no more than 5% of the mercury contained in
the solid IGCC feedstock. The mercury removal system would be located either immediately upstream or
immediately downstream of the AGR. The optimum location would be determined by working closely
with activated carbon suppliers during the next engineering phase of the project. After acid gas and
mercury removal, the product syngas would be moisturized, heated, and diluted with nitrogen for control
of NOx before being combusted for power generation in the CTGs.

Sulfur Recovery Unit

The H,S carried along in the acid gas from the AGR system would be converted to elemental sulfur in the
SRU. This technology is based on the industry-standard Claus process involving the conversion of the
H,S to gaseous elemental sulfur and steam. The sulfur would be selectively condensed and collected in
molten form (see Figure D-9).

The acid gas stream from the AGR units and the CO,/H,S stripped from the sour water would provide the
feed to the SRU. One-third of the H,S would be combusted with oxygen to produce the proper ratio of
H,S and SO,, which would then be reacted together in a reaction furnace to produce elemental sulfur gas.
A waste heat boiler would be used to recover heat before the furnace off-gas is cooled to condense the
first increment of sulfur.

°! The Plains CO, Reduction Partnership is one of seven regional partnerships funded by the DOE/NETL’s Regional
Carbon Sequestration Partnership Program.

%2 Plains CO, Reduction (“PCOR”) Partnership Phase I Final Report/Quarterly Technical Progress Report for the
Period July 1-September 30, 2005; DOE Cooperative Agreement No. DE-PS26-03NT41982 EERC Fund Nos. 4251,
4334, 4406, and 9039, January 2006.

% Parsons Infrastructure and Technology Group Inc. “The Cost of Mercury Removal in an IGCC Plant.”

September, 2002. See
http://www.netl.doe.gov/technologies/coalpower/gasification/pubs/pdf/MercuryRemoval%20Final.pdf.
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Figure D-9. Sulfur Recovery Unit

IN PLANT STEAM
USE §:>

OXYGEN  —~  OXYGEN
suppLy @

CONDENSER

ACID GAS —~ WASTE

REMOVAL (B2 HEAT
RECOVERY

HEATER

REACTION
FURNACE

CONDENSER |
CATYLYST \

BED
|

CLAUS PROCESS

|
|
|
|
L

Cgﬁ% CONDENSATE

SULFUR
2
RECYCLED
GASIFICATION
TANK CAR

COMPRESSOR CONNCO]

Gas exiting the first sulfur condenser would be fed to a series of heaters, catalytic reaction stages and
sulfur condensers where the H,S is incrementally converted to elemental sulfur. The sulfur would be
recovered and stored in molten form and may be sold as a by-product raw material for fertilizer and other
beneficial uses. If not sold, the sulfur will be transported to an approved storage and disposal facility.

The tail gas from the SRU would be composed mostly of CO, and nitrogen with trace amounts of H,S
and SO, as it exits the last condenser. This SRU tail gas would be catalytically hydrogenated to convert
the remaining sulfur species to H,S and then recycled to the gasifier. Recycling the SRU tail gas would
allow for a very high overall sulfur removal from the IGCC process and eliminate the need for a
conventional tail gas treating unit. This would reduce overall plant emissions of SO, and NOx to the
atmosphere.

The sulfur production rate would be dependent upon the sulfur content of the feedstock, and would vary
from about 30 to 165 tons per day for each IGCC unit. The sulfur storage tanks would be considered part
of the SRU system.

Condensed sulfur from the SRU would be collected in the sulfur pit. The liquid sulfur would drain into
the pit which contains a pump well and sulfur pumps. Sweep nitrogen would be introduced into the pit to
prevent the accumulation of an otherwise potentially explosive mixture of H,S and air, and to control
fugitive emissions. The sweep nitrogen inlet and outlet would be located at opposite ends of the pit to
ensure proper sweep of the vapor space. The sweep nitrogen outlet would be collected and recycled to
the second stage of the gasifier. Nitrogen would be readily available from the ASU and would be used
instead of air since nitrogen is inert and it is undesirable to return air back to the gasifier’s second stage.
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The liquid sulfur would be pumped from the sulfur pit to a sulfur degassing unit. The sulfur degassing
unit would strip dissolved H,S out of the liquid sulfur. The degassed sulfur would be pumped from the
degassing unit to the sulfur storage tank. The stripped H,S stream would be routed with the tail gas
recycle stream to the gasifier.

Sulfur loading would involve pumping liquid sulfur from sulfur storage to trucks or rail cars. The sulfur
loading arms would contain vapor recovery systems to control fugitive emissions by returning displaced
vapors to the storage tank. The SRU process would be totally enclosed with no discharges to the
atmosphere.

Air Separation Unit

The air separation unit would provide oxygen for the gasification process and nitrogen for CTG NOx
control and for purging. The ASU would consist of an air compression system, an air separation
cryogenic distillation system (‘cold box’), an oxygen pump system and a nitrogen compression system.
Two ASU equipment trains would be necessary for each phase of the facility.

A multi-stage, electric motor-driven centrifugal compressor compresses filtered atmospheric air that may
subsequently be combined with additional compressed air extracted from the gas turbines in the power
block. The combined air stream would be cooled and directed to the molecular sieve absorbers where
moisture, CO, and atmospheric contaminants are removed to prevent them from freezing in the colder
sections of the ASU. The dry CO,-free air would be separated into oxygen and nitrogen in the cold box.
A stream containing mostly oxygen would be discharged from the cold box as a liquid and stored in an
intermediate oxygen storage tank that supplies the gasifier.

The ASU would also produce three different purity streams of nitrogen. A small portion of the nitrogen is
of high purity and is used in the gasification plant for purging and inert blanketing of vessels and tanks.
The largest, but less pure, portion of the nitrogen is compressed and sent to the combustion turbines for
NOx emission control. Excess nitrogen is vented to the atmosphere. There would be no emission of
regulated air pollutants from the ASU.

Slag Handling, Storage, and Loading

The slag/water slurry from the gasifier (see Figure D-6) would flow continuously into a dewatering bin.
The bulk of the slag would settle in the bin while water overflows into a settler which would allow the
remaining slag fines to settle and be concentrated. The slurry of fine slag particulate matter from the
bottom of the settler would be recycled to the slurry preparation area, ensuring maximum carbon
utilization. The clear water from the settler would be cooled by heat exchangers prior to being returned to
the gasifier quench section.

Dewatered slag would be transferred by in-plant trucks to the slag storage area to be loaded into on-road
trucks or rail cars for transport to market or storage. The dewatered slag will be relatively inert and moist
and would not be a source of particulate matter emissions.

Combined Cycle Power Block

The power generation portion of the IGCC Power Station would be similar to a conventional natural gas
combined cycle plant. Combined cycle power generation is one of the most efficient commercial electric
generation technologies currently available. Each phase of the IGCC Power Station would include two “F
Class” advanced CTGs configured to utilize syngas, two HRSGs, and a single steam turbine generator
(“STG”) (see Figure D-10). The CTGs would convert the chemical energy contained in the syngas fuel to
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electricity both directly through integral generators (approximately 220 MW per CTG), and indirectly
through the additional thermal energy contained in the CTG exhaust gas. The high temperature exhaust
gas would be used to produce high-energy steam in the HRSGs. The steam would then be used to
produce a significant amount of additional electricity in the STGs. Each phase of the IGCC Power
Station would have one STG capable of producing approximately 300 MW.

Preheated syngas from the gasification section and compressed air would be supplied to the combustion
turbine combustor and mixed through diffusion (a diffusion flame combustion turbine). Unlike pre-mix
combustors that are traditionally used in gas turbines that mix the natural gas fuel and air upstream of the
combustor, diffusion combustors supply the fuel and air via separate passages, and the mixing of air and
fuel occurs at the location of the flame. Diluent nitrogen would be added to the syngas fuel to reduce the
flame temperature in the combustor and thereby reduce production of nitrogen oxides. The hot exhaust
gas exiting the combustor would flow to the expander turbine, which drives both the generator to produce
electricity and the air compressor section of the combustion turbine. Hot exhaust gas from the expander
would be ducted through the HRSG to generate high-energy steam, which in turn would be used to
produce additional electricity in the STG. Following heat recovery, the cooled CTG exhaust gas would
be discharged to the atmosphere through the HRSG stacks. The HRSG stacks would be provided with
emission monitoring instruments as required to verify compliance with applicable emission standards and
permit conditions.

Because the proposed deep sulfur removal would largely address feasibility concerns, an SCR system
would be installed in the HRSG to reduce NOx from flue gas with a catalytic reactor. The primary
feasibility concern was that ammonia from the SCR would combine with sulfates in the CTG exhaust to
form ammonium sulfate, which would subsequently be deposited on the narrow fins of the HRSG,
causing degraded performance and potentially forced plant outages. Deep sulfur removal in the syngas
leads to lower sulfate concentrations in the exhaust, keeping ammonium sulfate formation and associated
feasibility concerns in check. The SCR would be composed of an aqueous ammonia storage tank, an
injection grid (system of nozzles that spray NHj into the exhaust gas ductwork), a reactor that contains
catalyst, and instrumentation and electronic controls. The typical effective temperature range for SCR
catalysts is 600-800°F, which would be the basis for the placement of the SCR within the HRSG.

The HRSG would generate three pressure levels of steam as well as heating boiler feed water for the
syngas cooler in the gasification section. The HRSG would also provide additional energy for
superheating steam from the gasification section and cold reheat steam from the STG.

The STG would be comprised of HP, intermediate pressure (“IP”), and low pressure (“LP”) turbine
sections, coupled directly to a generator. The LP turbine section would exhaust to the surface condenser.
Process heat from the gasification plant would be used to preheat the condensate from the steam turbine
condenser before it is returned to the HRSG to produce steam. STG exhaust steam would be condensed
in the surface condenser by indirect cooling with circulating cooling water from the cooling tower. The
resulting steam condensate would be recycled to the HRSG and other heat recovery equipment to once
again produce steam for the STG.
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Figure D-10. Hllustration of Combined Cycle Concept
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IGCC Power Station Utility Systems

Tank Vent Boiler System

A tank vent collection/boiler system would be used to convert each off-gas component in the tank vents to
its oxidized form (SO,, NOx, H,0, and CO,) before venting to the atmosphere. The tank vent streams
would be composed primarily of air and/or nitrogen purged through various in-process storage tanks.
These streams would then be routed to the tank vent boiler. This tank purge gas may contain very small
amounts of sulfur-bearing components. The high temperature that would be present in the tank vent
boiler would thermally convert any H,S present in the tank vents to SO, Hot exhaust gas from the tank
vent boiler would then be used to produce steam before it is directed to a stack.

The slag handling dewatering system off-gas would also contain H,S that would be a source of relatively
significant SO, emissions if vented to the tank vent system. In this part of the process, H,S would be
released from slag water as the pressure is reduced from approximately 400 pounds per square inch gauge
(“psig”) to atmospheric conditions. Rather than vent this “flashed” gas to the tank vent boiler, a blower
would combine it with either the tail gas from the SRU for recycle to the gasifier or the SRU feed gas
from the AGR, thus eliminating this potential SO, emission source.

Sour Water Treatment

Process water that would contain dissolved contaminant gases produced within the gasification process
would be treated to remove these dissolved gases before being recycled to the coal grinding and slurry
preparation area or being blown down to the ZLD System. The sour water treatment process is illustrated
in Figure D-11. The dissolved gases would be removed via steam-stripping. The steam would provide
both heat and a sweeping medium to expel the gases from the water, resulting in a purification level
sufficient for reuse within the plant and/or blowdown to the ZLD.

Water that would condense during cooling of the sour syngas would contain small amounts of dissolved
gases (CO,, NH3, H,S and other trace contaminants). The gases would be stripped from the sour water in
a two-step process. First, the CO, and most of the H,S would be removed in the CO, stripper column by
steam stripping and directed to the SRU. The water that would exit the bottom of this column would be
cooled, with a majority recycled to feedstock grinding and slurry preparation. The balance of the water
would be treated in an ammonia stripper column to remove the ammonia and remaining trace
components. The stripped ammonia would be combined with the recycled slurry water. A portion of the
ammonia-stripped water would be blown down to the ZLD, with the rest being reused within the plant.
Reuse of the water within the gasification plant would help minimize water consumption.

This process unit would be totally enclosed with no discharges to the atmosphere.
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Figure D-11. Sour Water Treatment System
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Zero Liquid Discharge Systems

Water from the bottom of the ammonia stripper would be treated by a ZLD unit. The blowdown stream
would be pumped to a brine concentrator which would use steam or vapor compression to indirectly heat
and evaporate water from the wastewater stream. Generated water vapor would be compressed and
condensed resulting in a high quality distillate that would be recycled to the syngas moisturization system
or to other water uses in the plant. The concentrated brine would then be processed in a heated rotary
drum dryer/crystallizer to vaporize the remaining water and produce a solid filter cake for proper
disposal. Use of the ZLD system would effectively prevent contaminants in plant feedstock from being
discharged to surface waters.

Wastewater streams that do not contact fuel, such as blowdown from the cooling towers and most
stormwater, would be treated in a separate ZLD system. The design and operation of this ZLD system
would be similar to that described above, except that membrane treatment precedes the brine
concentrator. The non-contact water ZLD treatment system is illustrated in Figure D-12.
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Figure D-12. Zero Liquid Discharge Treatment System
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Auxiliary Boilers

Two auxiliary boilers, one for each phase of the IGCC Power Station, would provide steam for pre-startup
equipment warm up and for other miscellaneous purposes when steam from the gasifiers or HRSGs is not
available. These boilers would provide steam in addition to, or in lieu of, the steam that can be generated
from the tank vent boilers. Each boiler would produce a maximum of about 100,000 1b/hr of steam and
would be fueled solely by pipeline natural gas. Annual operation of each boiler would be equivalent to or
less than 25% of the year at maximum capacity due to intermittent operation. The auxiliary boilers would
be equipped with low NOx burners to minimize air emissions.

Flares

The gasification island elevated flare would be utilized to burn partially combusted natural gas and
scrubbed/desulfurized off-specification syngas during unit startup or on-specification syngas during short-
term combustion turbine outages. Syngas that would be sent to the flare during normal planned flaring
events (e.g., during start-up) would be filtered, water-scrubbed and further treated in the AGR and
mercury removal systems to remove regulated contaminants prior to flaring. Flaring of untreated syngas
or other streams within the plant would only occur as an emergency safety measure during unplanned
plant upsets or equipment failures. The normal start-up sequence for the flare is discussed in Section
D.3.d and in Table D-6 and
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Table D-7.
Emergency Diesel Engines

For each of Mesaba One and Mesaba Two, one 2-MW emergency diesel generator would be used for the
gasification island and one 350-kW emergency diesel generator would be used for the power block. One
or two nominal 300-hp diesel-driven firewater pumps would be provided for each phase (emission
estimates are based on having two firewater pumps for Mesaba One and two pumps for Mesaba Two).
These engines would burn ultra low sulfur diesel. Other than plant emergency situations, the engines
would be operated less than 100 hours per year per engine for routine testing, maintenance, and inspection
purposes.

3. PLANT SPECIFICATIONS

The following subsections describe various specifications for the IGCC Power Station, including
fuel/feedstock design basis and delivery, plant performance, major equipment list, startup and shutdown
operation, and the preliminary construction schedule.

a. Feedstock Delivery and Specifications

Coal and petroleum coke feedstock would normally be received by rail in dedicated unit trains from the
mine or refinery. Rail access into the IGCC Power Station Footprint would be from existing Burlington
Northern Santa Fe Railway (“BNSF”) and Canadian National Railway (“CN”) tracks. The rail loop
would be designed to accommodate unit trains up to 135 cars in length within the Buffer Land boundary
with the average unit train shipment comprised of 115 cars. Each unit train car would carry on average
about 119 tons of feedstock.

The maximum feedstock feed rate for the gasifiers operating in FSQ mode would require a maximum of
8,230 tons of coal per day on an as-received basis. For operation in PSQ mode, the daily maximum
required fuel tonnage would increase to 8,550 tons on an as-received basis.

One 135-car unit train could deliver 16,100 tons of coal and each 115 car unit train about 13,700 tons.
With Mesaba One and Mesaba Two operating at full load with the gasifiers in FSQ mode, a maximum
16,460 tons of coal feedstock per day would be consumed, requiring the delivery of about five 115 car
unit trains every four days. With the gasifiers operating in PSQ mode, Mesaba One and Mesaba Two
would require under full load operations a maximum of about 17,100 tons of coal per day. Such
operating mode would not substantively change the worst-case, short-term fuel delivery schedule. A
maximum of four hours would typically be required to unload one unit train. An estimated maximum of
three unit trains per day (midnight to midnight) could be received and unloaded.

Mesaba One would utilize a maximum of 3.12 million tons of feedstock annually assuming operation in
PSQ mode at 100% capacity factor. Excelsior would expect to normally operate in FSQ mode a majority
of the time. Factoring in yearly planned maintenance outages and assuming a 90% capacity factor in FSQ
mode, a maximum of 2.7 million tons of feedstock could be used per year. Specific fuel utilization most
likely would change periodically throughout the lifetime of the IGCC Power Station due to the plant’s
fuel-flexible capability. Fuel selection would be based upon the conditions and terms available from
various fuel and transportation suppliers.
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The location that was selected for Mesaba One and Mesaba Two offers two major coal transport
alternatives, the BNSF and CN. Each would have direct access to the IGCC Power Station Footprint by
construction of short spurs. The availability of multiple rail transportation modes at the site would
enhance the long-term benefits of the feedstock-flexible plant design. This capability would introduce
potential competition into the fuel supply equation and should result in lower fuel costs over the life of
the IGCC Power Station.

The feedstock handling system would include facilities necessary to unload solid feedstock materials,
convey them to storage areas, store until required, reclaim them from storage, blend as necessary, and
convey the blended materials to the slurry preparation system. On-site storage facilities would be
provided for two feedstock materials, coal and petroleum coke. Storage facilities would also be provided
for flux, a feedstock conditioning material. The feedstock storage facilities would include, for each phase
of the facility, approximately 20 days of active storage and approximately 25 days of inactive storage.
The storage areas would incorporate dust suppression systems (including covered conveyers and other
enclosures, dust suppression sprays, and vent filters) and would be paved, lined, or otherwise controlled
to enable collection and treatment of storm water runoff to prevent ground water infiltration of any
chemicals leached from feedstock materials and/or flux.

Unloading facilities would include a thawing shed to loosen frozen cargo during the winter season, and a
rotary car dumping building equipped with a baghouse for control of fugitive PM. Initially, the unit train
locomotive would position the first car in the rotary dumper. Subsequent cars would be placed in the
dumping position by an automatic electro-hydraulic positioner. This system would reduce the fuel
consumption and emissions of the locomotives/switch engines that would otherwise occur if all engines
were required to run during the entire unloading process. During the unloading process, feedstock
material would gravity feed from the rail cars into an enclosed pit. The feedstock material would then be
transferred via a feeder/conveyor system to active storage pile stackers. Four active storage piles for each
phase of the facility would provide working feedstock storage. Additional inactive storage would be
located on the opposite side of the rail sidings to provide reserve feedstock material in the event normal
deliveries of unit trains are interrupted. If needed, feedstock from the inactive pile would be moved by
mobile equipment (bulldozers, scrapers, and/or front-end loaders) to the rail unloading pit to access the
automated plant feed system. Reclaimers and conveyors would move coal and petroleum coke from the
active piles to the slurry feed preparation area.

Mesaba One and Mesaba Two were designed to be “feedstock flexible” throughout their economic
lifetimes. While conventional pulverized coal (“PC”) fired power plants can sometimes use a limited
range of fuels, they must be designed for a specific performance fuel. When using other fuels, the
performance and output of these PC plants typically deteriorate. Feedstock flexibility would allow the
IGCC Power Station to operate at or near maximum capacity using;:

100% bituminous coal (for example, Illinois No. 6 coal), or

100% sub-bituminous coal (for example, Power River Basin coal), or
Up to a 50:50 sub-bituminous coal/petroleum coke blend, or

Other blends of these fuels.

This feedstock flexibility, made possible by the use of IGCC technology and the design parameters for
Mesaba One and Mesaba Two, would provide ongoing future cost benefits. By utilizing the lowest
available cost feedstock, the Station would minimize the cost of power over the life of the facility. .
Feedstock flexibility would provide Mesaba One and Mesaba Two cost protection against a single
feedstock supplier or transportation provider, and physical dependency protection against supply
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disruptions from any mine or carrier. Table D-1 shows the feedstock design specifications being utilized
to design the Station’s unique feedstock flexibility.

Table D-1. Feedstock Design Specification Basis

BITUMINOUS SUB-BITUMINOUS | PETROLEUM
COAL COAL COKE
FEEDSTOCK DRY AS DRY AS DRY AS
BASIS RCVD. BASIS | RCVD. | BASIS | RCVD.
gﬁﬁr Heating Value ("HHV™), |15 050 | 11586 | 11942 | 8300 | 15204 | 13,699
Ultimate Analysis, Wt %
Carbon 70.79 64.06 69.9 48.58 87.32 78.71
Hydrogen 4.81 4.35 4.8 3.34 3.67 3.31
Nitrogen 1.51 1.37 0.9 0.63 1.31 1.18
Sulfur 3.32 3.00 0.53 0.37 6.27 5.65
Oxygen 6.92 6.26 16.77 11.66 0.72 0.65
Chlorine 0.14 0.13 <0.01 <0.01 0.01 0.01
Ash 12.51 11.32 7.1 4.93 0.7 0.63
Total| 100.00 90.50 100.0 69.50 100.00 90.10
Moisture, % 9.5 30.5 9.9
Ash Mineral Analysis, Wt%
SiO, 49.57 NA 31.2 NA 20.55 NA
Al O; 19.32 NA 13.9 NA 9.11 NA
TiO, 0.96 NA 1.1 NA 0.8 NA
Fe,0; 19.32 NA 6.3 NA 5.44 NA
CaO 3.81 NA 243 NA 11.77 NA
MgO 1.01 NA 6.1 NA 3.64 NA
Na,O 0.46 NA 1.7 NA 1.68 NA
K,O 2.40 NA 0.2 NA 0.66 NA
P,0s 0.35 NA 0.5 NA 0.52 NA
SO; 2.07 NA 13.6 NA 23.75 NA
NiO NA NA NA NA 4.68 NA
V2,05 NA NA NA NA 16.11 NA
Other 0.73 NA 1.1 NA 1.29 NA
Total| 100.0 100.0 100.0
Ash Fusion Temp. (Reducing), °F
Initial Deformation 2000 NA 2170 NA 2440 NA
Softening (H=W) 2150 NA 2180 NA 2500 NA
Hemispherical (H=1/2w) 2185 NA 2190 NA 2555 NA
Fluid 2370 NA 2200 NA 2600 NA
Hardgrove Grindability Index 50-65 NA 80 NA 53 NA

Although the primary fuel source for electric power production would be syngas produced from the
feedstock specified above, the IGCC Power Station would also be capable of operating on pipeline natural
gas. The power island would be a combined-cycle unit optimized for syngas operation. The ability to
operate on natural gas would provide an additional source of available generating capacity (and reliability
for periods when the gasification island is unavailable). The capability of the combined cycle equipment
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to operate on natural gas would allow the installation of the combined-cycle power island prior to the
gasification section. Once complete, the power island could produce electricity from natural gas while
the gasification section construction was being completed. Then the IGCC Power Station would begin
full-time, base load operation on coal-derived syngas.

While operating on natural gas, the power block of the Phase I IGCC Power Station would not achieve
the nominal 600 MW, output attainable with syngas operation. This is due, in part, to the lack of high-
pressure steam that would otherwise be generated from operation of the gasification island. The
maximum natural gas utilization by the IGCC Power Station is predicted to be about 105 million standard
cubic feet (“scf”) of gas per day per phase.

Natural gas would be supplied through a direct connection with the Great Lakes Gas Transmission
Company pipeline located about 12 miles due south of the IGCC Power Station or from Northern Natural
Gas company’s tapping point located in La Prairie, Minnesota, about 10 miles west-southwest of the
Station. Access to multiple pipeline infrastructure alternatives would be beneficial. The Project would
contract with either or both entities for natural gas transportation capacity for quantities and pressures
sufficient to operate the IGCC Power Station. Natural gas would be purchased through contracts with
gas suppliers in order to obtain the lowest overall fuel price and best contract conditions for this
commodity. Metering equipment would be installed and operated to monitor purchases. Typical natural
gas composition is shown in Table D-2.

Table D-2. Typical Natural Gas Specification

PERCENT BY

CONSTITUENT VOLUME
Methane 96.9
Ethane 2.00
Propane 0.50
n-Butane 0.10
i-Butane 0.10
n-Pentane 0.00
i-Pentane 0.00
Hexane+ 0.10
Oxygen 0.00
Carbon dioxide 0.00
Nitrogen 0.30
TOTAL 100.00
Sulfur, ppmv 14.8
Specific Gravity (air =

1.00) 0.57-0.58

Net Heating Value (Btu per scf) 935

The E-Gas™ gasifier would operate at high temperatures. At such temperatures, ash in feedstock material
would melt and drain to the bottom of the gasifier where it would be removed. The molten ash — known
as slag — would be cooled and solidified in a water bath outside the gasifier.

Mineral content in the ash would determine both the melting temperature of the ash in the gasifier and the
slag viscosity at the specific gasifier operating temperature. If the slag is too viscous, it would not flow
casily from the gasifier and possibly plug the bottom. Conversely, if the slag is too fluid, it may be
excessively erosive to the refractory in the gasifier. Flux, typically silica/sand, limestone, iron oxide (or
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iron ore), or a mixture of these, would be blended with the feed as necessary to control the slag melting
point and viscosity. Therefore, careful monitoring and control of flux blended with the feed would be
important.

Flux would normally be received via truck or railcar and pneumatically conveyed to enclosed storage
silos equipped with fabric filters for dust control. Flux from storage silos would be automatically blended
with feedstock by a weigh belt feeder system. The required quantity of flux would be a small fraction of
the total feed, typically less than 250 tons per day per phase.

b. Plant Performance

Feedstock variability has been considered along with critical equipment components and operating
conditions known to influence plant performance (for example, the combustion turbine selected, its
operating mode, the operating mode of the gasifier, and ambient conditions) to identify the operating
conditions which would provide a reasonable upper limit or “worst case” scenario for potential pollutant
emissions/discharges. Table D-3 quantifies such conditions assuming operation of the gasifier in PSQ
mode while Table D-4 assumes operation of the gasifier in FSQ mode. The parameters in the following
tables are based on optimization studies in 2005. Updated studies conducted in 2009 and 2010, including
improvements resulting from activated zinc oxide treatment, result in an estimated heat rate for the
Project of 8,885 Btu/kWh on Rawhide PRB. Given that using bituminous coal reduces the heat rate by
approximately 5% relative to PRB, the Project would be expected to achieve the 8,600 Btu/kWh heat rate
objective set forth in the cooperative agreement.

Table D-3. Key Performance Indicators Used to Assess Worst Case Environmental Impacts Of
IGCC Power Station (Phase I, PSQ Mode)

Performance Parameter Estimated Comments
Range
CTG gross power, MW 440 Total for two CTGs
Varies depending on quantities of steam generated by
STG gross power, MW 265-300 | G Gification Island and HRSGs
Net plant generation, MW 530 — 606 Output from CTGs plus STG, less internal

consumption and losses

Coal/coke feed rate, tons/day (as 5,300 — 8,550 | Feed rate to gasifiers

received)

Coal/coke feed energy, million .

Btwhr (HHV) 5,280 — 5,910 | Energy content of gasifier feedstock

Product syngas energy, million B )

Btwhr (HHV) 4,190 — 4,230 | Energy content of syngas fuel delivered to CTGs

Coal conversion efficiency 0.71 — 0.80 E{;lg;on of solid feedstock energy in syngas feed to

Net overall heat rate, Btu/kW-hr Solid feedstock energy used per unit of net electricity
8,900 — 9,700 !

(HHV) to grid

Flux feed, tons/day 0-250 Conditioning agent for gasifier feedstock

Slag  by-product production, Varies depending on feedstock composition and flux

500 — 800

tons/day use

Sulfur by-product  production, 30-165 Varies depending on feedstock composition

tons/day
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Table D-4. Expected IGCC Power Station Operating Characteristics (Phase I, FSQ Mode)

Feedstock Rawhide | Rawhide | Rawhide |50/50 Wt% | Illinois Sizir_lg
PRB PRB PRB SC/IIR No. 6 Basis
[Ambient Temperature: 38°F 80°F -20°F 38°F 38°F
Power Generation
SW SGT6-5000F CTG (x2) 440 MW | 440 MW | 440 MW | 440 MW | 440 MW |440 MW
STG 300 MW | 300 MW | 288 MW N/A N/A  |300 MW
Gross Power 740 MW | 741 MW | 728 MW N/A N/A |741 MW
Less ASU Auxiliary Load -9 MW | -106 MW | -97 MW N/A N/A N/A
Less Internal Consumption -37MW | -37TMW | -35MW N/A N/A N/A
INet Power (for Export to Grid) 606 MW | 598 MW | 596 MW N/A N/A  |606 MW
Coal Feed (as received), tons/day 8225 8119 8136 7397 5477 8225
[Coal Feed (dry), tons/day 5716 5643 5655 5461 4957 5716
Coal Feed (HHV), MMBtuw/hr 5688 5616 5627 5592 5288 5688
Plant Heat Rate (HHV), Btw/kWh 9391 9397 9439 9412 9033 N/A
Oxygen Feed (contained), tons/day | 5014 4950 4960 5005 3894 5014
Flux Feed, tons/day 0 0 0 233 0 233
Slag Produced, tons/day 501 495 496 774 772 774
Sulfur Produced, tons/day 30 29 29 45 162 162

The composition and properties of the product syngas vary depending on the solid feedstocks processed
and Power Station operating conditions. Table D-5 shows the expected range of syngas composition and

fuel heating value.

Table D-5. Estimated Product Syngas Composition
Multiple Feedstock Plant (Phase Independent)

Component * Range
H,, vol % 30-40
Carbon monoxide, vol% 35-50
Carbon dioxide, vol% 13-26
Methane, vol% 1-5
Nitrogen plus argon, vol% 2-3
Higher heating value, Btu/scf” 240 - 305

! Parameters shown for dry syngas fuel (water excluded), prior to nitrogen dilution.
* Standard conditions defined as 60 degrees Fahrenheit (“° F””), one atmosphere pressure.

c. Major Equipment List

The major functional process equipment provided for Mesaba One’s facilities are identified below. The
number of trains and percentage train capacity for each of the functions/components are also identified.
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Capacities for some of the major components are identified. Mesaba Two’s facilities and equipment
would be identical to those for Mesaba One.

Air Separation Unit (2 x 50%)
e ASU (2,507 tons per day/train, based on Rawhide PRB coal operation)
e N, Booster Compressor for CTG Injection
e Liquid Oxygen and Liquid Nitrogen storage

Feedstock (Coal/Petroleum Coke) Handling (1 x 100%)

o Feedstock Active Storage (20 days based on Rawhide PRB coal)/Conveying/Reclaiming (based
on 8,550 tons/day, as received)

e Feedstock Inactive Storage (45 days based on Rawhide PRB coal)

e Flux Storage (silos)/Conveying/Reclaiming (250 tons/day based on 50:50 blend of Spring Creek
and Jacob’s Ranch PRB coals)

e Rotary Railcar Unloading Facilities and Thaw Shed (Feedstock)

e Dust Collectors for enclosed feedstock storage areas

e Truck Unloading Facilities (Flux)

Gasification Island (3 x 50%)
e Feedstock Grinding and Slurry Preparation (2 x 60%)
Gasification (4,275 tons per day design coal, as received, per gasifier, based on Rawhide PRB
coal)
High Temperature Heat Recovery
Dry Char Removal
Particulate Matter Removal
Slag Grinding (1 x 100%)
Slag Dewatering (1 x 100%)
Slag Storage and Loading System (1 x 100%) (800 tons per day (wet basis), based on 50:50 blend
of Spring Creek and Jacob’s Ranch PRB coals)

Syngas Treatment (2 x 50%)
e Syngas Scrubbing
Low Temperature Syngas Cooling
COS Hydrolysis
Recycle Gas Compression
Acid Gas Removal
Acid Gas Enrichment (1 x 100%)
Trim Sulfur Removal
Mercury Removal
Syngas Moisturization
Sour Water System (1 x 100%)

Sulfur Recovery and Tail Gas Recycle (2 x 50%)
e (laus Plant Sulfur Recovery (O,-Blown), (Up to 83 tons per day/train, based on high sulfur
[llinois No. 6 operation)
e Molten Sulfur Storage
e Molten Sulfur Truck/Rail Loading Facilities (1 x 100%)
e Tail Gas Recycle (1 x 100%)
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e Tank Vent Gas Incineration (1 x 100%)

Power Block

e CTG (2 x 50%) (220 MW nominal each, based on Siemens-Westinghouse SGT6-5000F
combustion turbine assumed for environmental permitting)
HRSG, SCR, and Exhaust Stack (2 x 50%)
STG (1 x 100%), (Up to 300 MW nominal)
Surface Condenser (1 x 100%)
Vacuum, Condensate and Boiler Feedwater Systems (1 x 100%)
Power Block Circulating Water System
Raw Water/Demineralizer Water Tankage/Pumps
Demineralizer System
Filtered Raw Water, Firewater/Tankage/Pumps
Wastewater Collection/Wastewater Separation
Plant and Instrument Air
Step-up Transformers

General Facilities (1 x 100%)

e Qasification/ASU Cooling Water/Tower System
ZLD Unit (for Process Condensate Blowdown)
ZLD Unit (for Non-Contact Wastewater Streams)
Process Condensate Blowdown Holding Tank
Gasification Unit Flare
Emergency Diesel Generator
Natural Gas Distribution
Plant Drains
Nitrogen Distribution
Potable and Utility Water
Sanitary Sewage System
Storm Water Collection and Treatment

d. Startup and Shutdown

Two general types of plant startups would occur at the IGCC Power Station. The first type, which is
expected to be more common, would consist of replacing one of the two operating gasifiers (per phase)
with the third, spare gasifier. This procedure would be conducted to avoid extended gasifier outages (and
the resulting loss of the Station’s electric generating capacity) while performing normal maintenance or
repairs on the gasifier taken off line. The other type would consist of starting up two of the three gasifiers
and both combustion turbines (per phase) after the entire Station has been off line for major maintenance
or some other reason. Table D-6 and

Table D-7 list the sequential steps required for each type of startup. Four cold gasifier startups per year
per gasifier would be expected after the IGCC Power Station has achieved commercial operation and
completed all testing, inspection, and monitoring requirements.

Prior to introducing coal and/or coke slurry feed to a gasifier during startup, the gasifier must be
pressurized and heated. This would be accomplished by purging the gasifier vessel and downstream
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syngas piping with nitrogen from the ASU or storage. This purge gas would flow through the normal
syngas treatment system and would be routed to the flare for safe disposal. Nitrogen would then be used
to pressurize the system to test for leaks. Natural gas and oxygen from the ASU or storage would then be
combusted in the gasifier to gradually raise the temperature to an adequate level to begin slurry
gasification. The products of combustion from heating (CO,, CO, water vapor, and excess natural gas)
would also flow through the syngas treatment system prior to final combustion in the flare. If available,
syngas may be substituted for the natural gas fuel once stable combustion would be achieved. When the
gasifier has reached the required temperature, the natural gas or syngas fuel flow would stop and coal
and/or coke slurry would be introduced to the gasifier (without depressurizing the gasifier or syngas
piping system). The initial syngas, which would not yet be suitable as combustion turbine fuel due to its
low heating value, would flow through the normal syngas treatment system for removal of particulate
matter, sulfur, mercury, and other trace contaminants and would be routed to the flare for combustion.
Once the syngas product meets the required heating value and other minimum specifications for CTG
fuel, flow to the flare would be stopped and the syngas would be routed to one or more CTGs for
electricity production. At this point the gasifier startup would be complete.

CTGs would only be started on natural gas fuel. The startup process would be relatively straightforward.
First, the CTG rotor would be mechanically turned without combustion to purge the CTG/HRSG gas
paths of any residual combustible materials. Next, the combustor would be ignited with natural gas fuel
and the CTG would be accelerated to full rotational speed with no load on the generator (full speed, no
load). The generator would then be loaded (starts producing electricity) and ramped up (load increased)
at a specified rate. Steam for NOy control would be injected into the combustor at the appropriate load
point. Switching to syngas fuel would normally occur when the CTG reaches 50 to 70 percent of full
load operation. At this point, the natural gas/steam flow would gradually be decreased and replaced with
moisturized syngas fuel and diluent nitrogen. After completing the fuel switch, the CTG would be
ramped up to the desired operating load point (typically full load). Startups for natural gas backup power
generation would be the same as described above but without the fuel switching step.

Table D-6. IGCC Startup — Gasifier Replacement

Assumes Gasifier 2 would be taken off line and replaced by Gasifer 3. Plant is assumed to
be initially in normal operation.

1. Purge and pressure Gasifier 3 with nitrogen and test vessel and piping for leaks.

2. Introduce natural gas and oxygen mixture into Gasifier 3, light off, and warm up.
(Once stable oxidation is achieved, treated product syngas may be substituted for
natural gas.) Combustion products from warm-up flow through the syngas
treatment system to the flare or CTG.

3. Prior to introducing slurry feed to Gasifier 3, ramp down Gasifier 2 and shutdown.
Simultaneously ramp down CTGs.

4. When adequate gasifier temperature achieved, introduce slurry and oxygen to
Gasifier 3 and stop natural gas, vent syngas though treating system to flare.

5. Switch syngas from flare to CTGs when CTG fuel specifications achieved and
ramp up Gasifier 3 and CTGs.

6. Nitrogen purge Gasifier 2, vent purge gas to flare.
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Table D-7. IGCC Cold Plant Startup

Assumes plant utility and supporting systems, e.g., steam, cooling water, etc., would be started
and available when needed.

1. Cool down ASU.

Purge and pressure Gasifier 1 with nitrogen from storage and test vessel and piping for

leaks.

Warm up amine unit, sulfur recovery unit and gas systems, light flare pilot.

4. Introduce natural gas from pipeline and oxygen from storage into Gasifier 1, light off,

and warm up. Combustion products from warm-up flow through normal syngas

treatment system to flare.

Startup COS reactors (bypassing warm-up combustion gases), heat up sulfur recovery

unit on natural gas, and start amine circulation.

Complete ASU startup, oxygen available.

Warm up HRSG and steam turbine with steam from aux boiler.

Startup CTG 1 on natural gas.

Introduce slurry and oxygen to Gasifier 1 and stop natural gas when adequate gasifier

temperature achieved, vent syngas though treating system to flare.

10. Switch syngas from flare to CTG 1 when CTG fuel specifications achieved and CTG 1
is at adequate load, reduce and stop natural gas to CTG, ramp up Gasifier and CTG to
required load.

11. Repeat startup sequence for Gasifier 2 and CTG 2, possibly substituting product
syngas for natural gas to warm up Gasifier 2.

W

9]

Al i

e. Construction Schedule

The proposed IGCC Power Station would be constructed in two phases. The preliminary construction
schedule for Mesaba One is provided in Figure D-13, which shows that construction of each phase would
take approximately four years. Depending on the timing of its need, construction of Mesaba Two could
partially overlap construction of Mesaba One, beginning as soon as two years after construction of
Mesaba One commences.
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Figure D-13. Preliminary Construction Schedule

| Year 1 | Year 2 | Year 3 | Year 4 | Year 5 | Year 6 | Year 7
| 13 | 46 | 79 |Ju12|13715|Jsrmlmrzll22724|25—27|25—3u|31—33|34—35|37—39|40—42|4145|46—AE| | | | | | | | | | |
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E. FUEL SUPPLY

The Project has licensed solid fuel gasification technology, E-Gas™, from ConocoPhillips for the
gasification island. The plant would be designed with fuel flexibility allowing the processing of Powder
River Basin coal, Illinois Basin coal and a blend of Powder River Basin coal and petroleum coke. The
gasification section would consume approximately 2.7 million tons per year of Powder River Basin coal,
which represents 4 to 5 round trip unit train movements per week. The delivery distance to the plant site
from the majority of PRB mines in Wyoming is approximately 1200 miles and from Southern Montana
mines approximately 850 miles. Illinois Basin coal consumption would be approximately 2.0 million
tons per year and would be sourced from approximately 850 miles from the site. A fuel blend of
petroleum coke at 75% PRB sub-bituminous coal and 25% petroleum coke would result in consumption
of approximately 410,000 tons per year of coke. Petroleum coke would be sourced from the Flint Hills
refinery in Rosemount, MN, which is located approximately 200 miles from the site.

The Project site is in Taconite, MN and is served by two railroads, which provides unique fuel flexibility.
The BNSF would access coal from the Powder River Basin in Wyoming and Montana. The CN would
provide access to the Illinois Basin and Illinois #6 bituminous coal and petroleum coke produced at the
Flint Hills refinery.

Excelsior engaged Marston, a nationally recognized coal consulting company, to analyze fuel supply
options and fuel transportation options, and to develop an overall fuel plan. The plan would be to:

e Pursue annual and intermediate contracting strategies for the Project’s commodity portion of the
delivered cost, which would take advantage of the liquidity in the PRB market and the fuel
flexibility of the plant design.

e Develop a transportation contracting strategy which would allow the Project to be competitive on
a long term basis without being tied into a fixed price. This could be accomplished by developing
pricing mechanisms which would adjust to the regional delivered cost of coal compared to
competing generating facilities.

e Allow flexibility in the coal contracting strategy to procure petroleum coke on a spot market basis
Use of petcoke would lower the Project’s overall cost of production, which would benefit the
Project’s utility customers.

e Be vigilant in tracking near term and long term changes and trends in all fuel commodity and fuel
transportation markets.

Marston provided information to Excelsior regarding PRB, Illinois #6 and petroleum coke supply sources,
reserves, production, commodity pricing and transportation costs to support the Project forecasting the
projected price of electricity under various scenarios. This information can be found in Appendix E.

Further work on this subtask was suspended when the MPUC determined that the power purchase
agreement that the Project requested with Xcel Energy was not in the public interest.
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F. POWER SALES/PPA AND PUC CASE

The scope of work for subtask 1.06 included seeking and negotiating PPAs or other regulator approved
offtake arrangements to facilitate the construction, financing and operation of the Project. The scope of
work for subtask 1.07 directly stemmed from 1.06, and included filing and seeking approval of the long-
term PPA of other offtake arrangements with the MPUC, as well as maintaining and developing
interaction with all necessary government bodies to achieve commercialization of the Project. Because
these two subtasks are so integrally related, both are summarized together.

1. LEGISLATIVE CONTEXT FOR THE MESABA PPA

A long-term power offtake agreement, approved by the MPUC, is a necessary component to building a
large power generation facility in Minnesota, given the vertically integrated and largely bilateral nature of
the market for capacity and energy in the state and region.

Rights to secure such a long-term power purchase agreement were provided to the Project in 2003, when
the Minnesota Legislature enacted the IEP Statute and the CET Statute (collectively, the “Statutes”),
which provided broad additional regulatory incentives for the Project.

The Statutes were intended to provide the state with a path forward to resolve critical energy issues. The
market conditions that prompted the Legislature to seek to proactively foster the construction of IGCC
facilities in Northeastern Minnesota included:

e Rising natural gas prices and proposals to significantly increase reliance on gas-based generation.
In 2002 through 2003, natural gas prices had begun what proved to be a steady upward climb. In
2002 and 2003, the average price for natural gas had risen to the level of $4.54 to $5.25 per
thousand cubic feet and the State had experienced a few winters where gas prices peaked above
those levels.

e No plans for base load. No new base load facilities were on the drawing board in the State, and it
was recognized that base load resources require significant lead times for development and
construction. Xcel forecasted needing an additional 4,100 MW to 5,800 MW of new generating
resources by 2017 in its 2002 Resource Plan (which was ultimately abandoned before approval).
The plan called for 1,804 MW of new base load coal capacity by 2015.

e Concerns over higher-polluting out-of-state plants. Minnesota’s environmental leadership record
made it advantageous to site traditional coal-based resources to meet Minnesota’s growing needs
in neighboring states, resulting in the forfeiture by Minnesota of more than a billion dollars of
direct investment for each plant, and the export of jobs and import of the pollution from high
emission, conventional coal technologies.

e Transmission constraints. Transmission infrastructure was tapped out and the region was
experiencing a record number of transmission curtailments. Xcel’s 2002 Resource Plan stated
that “[ W]ith few exceptions, major new transmission infrastructure improvements will be
necessary for any of the generation options discussed,” and concluded that significant lead-time
was necessary to complete the transmission planning, permitting and construction process. (Xcel
2002 Resource Plan, pp. 171-179.)

e Tightening emission limits. Air emission limits appeared likely to tighten, but the precise form
the limits would take was unclear. Pressure had begun to build on the U.S. government to adopt
some form of limits on greenhouse gases, which could force older, less efficient power plants to
shut down.
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e Qil price forecasts. Forecasts were emerging that oil production was about to peak, with
accompanying rising world oil prices.

e Deteriorating economic conditions in Northeastern Minnesota. The Iron Range had lost an
additional 2,000 jobs with the closure of LTV Mining, bringing the total to more than 10,000 in
the then-preceding decade.

Given these concerns, the benefits that IGCC generation facilities on the Iron Range could deliver to the
State were clear.

The barriers to such a project’s success were also considerable. These included:

e The lower installed costs of conventional coal technologies.

e The difficulty in securing a certificate of need and accomplishing significant transmission
upgrades without the cooperation of the State’s electric monopoly, public utility franchisees.

e The long lead time necessary to permit and construct coal-fueled facilities.

e Strong utility resistance to a shift in technology that did not have a combustion boiler as the
centerpiece of its design, and the inability of new market participants to sponsor and build IGCC
facilities without access to long-term customers in Minnesota’s vertically integrated power
market.

e The shortcomings of a competitive bidding process not designed to give appropriate weight to
the benefits of advanced technologies such as IGCC.

e The higher up-front costs to develop and engineer advanced technologies.

e The absence of a reference design and commercial framework for a multi-train [GCC plant.

The Legislature, with the support of the Governor, addressed the barriers that were within the State’s
control by the enactment of the Statutes. The regulatory incentives in the Statutes were designed to
overcome many of these identified barriers. These incentives included:

e Exempting the Project from certificate of need requirements.

e Affording the Project the right of eminent domain for sites and routes approved by the
Environmental Quality Board.

e Providing eligibility for development funding.

Most importantly, the Statutes provide the Project with the right to secure long-term off-take customers,
subject to findings by the Commission that confirm the Project benefits. This incentive—providing a
secure off-take arrangement—was acknowledged by industry analysts as the key to overcoming the
largest single barrier to widespread deployment of the IGCC technology.

2. MINNESOTA PUC CASE

In December 2005, Excelsior filed a petition for approval of a power purchase agreement with Xcel
Energy by the MPUC. The petition and all related filings are available online at:
https://www.edockets.state.mn.us/EFiling/search.jsp, under Docket No. 05-1993. A detailed, multi-
volume report containing technical information, a detailed cost analysis, environmental benefits studies
and other evidence that the Project met the requirements of the Statutes was filed in support of the
petition, as well as testimony from more than a dozen national energy policy experts supporting approval
of the PPA. At the time of the filing, the market conditions that were the foundation for enactment of the
Statues had only become more pronounced, including:
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e At the time Excelsior filed its petition in late 2005, natural gas prices had risen above
$11/MMBtu, nearly triple the $4-5/MMBtu price levels Minnesota had experienced during the
period leading up to the enactment of the Statutes, ** and utilities had no plans other than gas-fired
generation to meet the significant forecasted load growth and need to retire old coal and nuclear
plants that were reaching the end of their useful lives.

e Conventional coal plants had been announced in the Dakotas and lowa.

No new transmission resources had been added to transfer power to or within Xcel’s system, and
the transition to MISO’s new regulatory regime has complicated the situation and made the need
for a proactive, project-specific plan critical.

e New criteria pollutant emission limits had been proposed and promulgated that underscore the
stake the State has in ensuring that each addition to capacity provides the State with tools to
proactively reduce criteria pollutant emissions. In addition, the possibility of carbon constraints
was starting to take shape on the horizon.

e Oil prices had risen to and have remained at record levels, raising concerns that a fundamental
shift is occurring in energy import pricing.

e In 2003, domestic supplies of natural gas had been depleted at much higher rates than expected
and the importation of liquefied natural gas (“LNG”) required to fill the gap did not materialize.
In the 12 months after the U.S. Energy Information Administration (“EIA”) issued its Annual
Energy Outlook for 2005, the Agency reduced its projected LNG imports to the U.S. by 30% for
2015, and 33% for 2020. EIA assumed in these forecasts that the gap created by this reduction
would be filled to a significant degree by a major building program of coal and nuclear power
plants.

e The Iron Range continued to experience much higher unemployment than the rest of the State.

In short, the Legislature’s rationale for enacting the Statutes was validated and magnified by these
subsequent developments.

In this same period of time, the barriers to IGCC technology implementation that could not be addressed
by the Minnesota Legislature were addressed by very dramatic developments related to IGCC technology
and the economic factors resulting from its competitive position. Key developments include the
following:

e Natural gas prices had risen to levels that make gas-fired generation more expensive than IGCC,
which was not the case at the time the Statutes were enacted.

e The cost of conventional coal-fired generation versus IGCC had narrowed considerably after
enactment of the Statutes. This convergence resulted from advances in IGCC technology and the
additional costs imposed upon conventional coal plants to meet stricter emission limits through a
myriad of expensive and energy-intensive post-combustion controls.

e A national consensus had emerged that IGCC was a clean technology that would keep coal in the
power generation mix. This was viewed as critical to the U.S. balance of trade, economic
prosperity, energy security, national security, environmental protection and flexibility to address
increasing calls for constraints on carbon emissions. Because of the national energy security
goals furthered by the technology, the Project secured funding for development and engineering
from a competitive solicitation under the CCPI of the DOE.* This, together with funding at the

* EIA, “Natural Gas Citygate Price in Minnesota.” See http://www.eia.gov/dnav/ng/hist/n3050mn3m.htm.

% The funding opportunity announcement for Round II of the Clean Coal Power Initiative laid out the national
energy policy goals underlying the solicitation, which included research on clean coal technologies in order to
maintain a reliable fuel mix for the Nation’s future and reduce the potential for price spikes and energy disruptions
resulting from excessive reliance on fuels prone to shortages due to fluctuations in supply and demand or to
transportation delays. See DOE, “Financial Assistance Announcement of Funding Opportunity, Clean Coal Power
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State level, defrayed much of the higher up-front developmental and permitting costs associated
with an innovative technology.

e Congress recognized the benefits of IGCC by including significant benefits for the first mover
projects in EPAct2005. A project-specific authorization for a loan guarantee for the Mesaba
Project was included in the Act, and the Project was awarded tax credits under a competitive
solicitation authorized under the Act.

e Most importantly, private industry had stepped up to address the remaining hurdles to IGCC
market adoption. As the large potential emerging market for IGCC facilities became apparent,
the leading gasification technologies were acquired by parties willing to provide the significant
financial backing required to bring the first multi-unit projects to fruition. This development was
followed by the formation of alliances between the gasification licensors, turbine manufacturers
and the world’s leading engineering, procurement and construction firms to deliver a one-stop
shopping approach to the design, construction and guarantee of performance from IGCC
facilities.

In short, since the enactment of the Statutes, the imperatives of IGCC had become much more
compelling, and the remaining key barriers to the Project had been addressed.

MPUC approval of the PPA hinged on two findings: that the PPA was in the public interest, taking into
account five public interest factors delineated in the Statutes, and that IGCC was or was likely to be a
least cost resource. Excelsior submitted a detailed report in support of these findings. Below is an
overview of the report, which contained analysis that was accurate at the end of 2005, but in some cases is
no longer accurate due to changes in the economic and regulatory landscape since its preparation and
filing.

a. Overview of the Mesaba Energy Project Report
The report’® was divided into seven sections.

Section I contained an analysis of the following five criteria specified in the IEP Statute that the
Commission was directed to consider in making its public interest determination with respect to the PPA.

e Economic development benefits. Subsection A demonstrated that the economic development
benefits of the Project included:

0 The creation of new jobs.

0 Economic stimulus

0 Syngas production that can retain existing industry and attract new entrants from the
transportation fuel, pipeline quality gas, hydrogen and chemical industries.

0 Stable energy prices that create a strong business environment.

O A cleaner natural environment that will attract and retain human capital and promote
tourism.

The economic benefits of Unit One were quantified in a report prepared by the University of
Minnesota, Duluth.”’

Initiative, DE-PS26-04NT42061,” February 13, 2004, available at:
http://www.fossil.energy.gov/programs/powersystems/cleancoal/ccpi/ccpi_sol_round2.pdf

% The petition and all related filings are available online at: https://www.edockets.state.mn.us/EFiling/search.jsp,
under Docket No. 05-1993.

%7 University of Minnesota Duluth, Labovitz School of Business. “The Economic Impact of Constructing and
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e Use of abundant domestic fuel. Subsection B established that the Project would use coal, an
abundant domestic fuel resource, as a primary feedstock. The public interest benefits of coal use
were described, including price stability, avoiding use of natural gas for power generation, and
energy independence and national security.

e Price stability. Subsection C described the price stability benefits the Project would bring to the
State’s energy portfolio. Many factors contributed to the stability of the price of the Project’s
output. These included the fact that the cost of power would be hedged under a long-term power
purchase agreement and the payments under the PPA were going to be largely fixed in the form
of a capacity payment tied to availability of the facility. The PPA structure would provide a price
hedge advantage as compared to a utility rate-based structure. That is, the PPA would lock in
current low interest rates for the life of the Project. The variable fuel costs of generation from the
Project would be a small component of the total costs, and would be tied to stable coal prices.
The Project would use a wide variety of coal qualities as well as petroleum coke, and would be
able to minimize the costs of production by selecting the optimal mix of fuel as dictated by
market conditions over the life of the Project. This flexibility to use a wide range of coal qualities
would produce cost advantage for the IGCC technology over conventional combustion
technologies. The ability of the facility’s combined-cycle power island to run on natural gas
when the gasification island is offline for maintenance would bring additional price stability and
benefit over conventional technologies. IGCC’s low emissions profile and flexibility to adapt to
ever-tightening environmental control requirements would provide a means to capture carbon
dioxide if greenhouse gas limits are imposed, further ensuring the price of energy produced by the
Project would remain stable and competitive for the long term. The perils associated with
dependence on natural gas and LNG for power generation, given the outlook for natural gas
markets at the time that the report was prepared in November 2005 (prior to the advent of shale
gas development), were described in a report prepared by Andrew Weissman of FTI Consulting.”®

e Potential to contribute to a transition to hydrogen. Subsection D detailed the role IGCC and the
Project would play in the addition of hydrogen into the national energy fuel mix. The Mesaba
Project would have the potential to serve as a large, centralized source of hydrogen, which at the
time would have been a critical to the national energy policy goal of transitioning to hydrogen as
a fuel source.

e Emission reductions achieved compared to alternative solid fuel technologies. Subsection E
demonstrated that the Mesaba Project would have been the cleanest coal-fueled power plant
conceptualized to date in the nation. Detailed analysis was provided comparing the Project’s
environmental performance to:

a. Permit limits for new supercritical pulverized coal plants permitted prior to the Project.

b. Emissions from the existing Minnesota coal powered fleet.

c. Emissions from, at that time, the cleanest coal facilities with respect to each category of
pollutants that were subject to unusually restrictive emission control requirements.

Operating An Integrated Gasification Combined-Cycle Power-Generation Facility on the Iron Range.” September
2005. See
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld={DBBD

AD12-8E57-4552-AB06-7B987050DC11} &documentTitle=2592719

% FTI Consulting, Inc. “Selecting a Robust Generation Resource Plan to Defend Consumers from High Natural Gas
Prices.” November 23, 2005. See
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld={DA71
980B-C762-40DB-8DAD-E62D2B46742C} &documentTitle=2592956
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The importance of this clean profile to avoiding costly retrofits or stranded investments in
conventional coal plants was described, as well as the human health benefits the cleaner profile
would bring. Because most of Minnesota’s pollution comes from out-of-state sources, the
benefits of catalyzing the rapid market penetration of IGCC was another benefit highlighted in
this section. Analysis of the costs of fine particulate matter and mercury was provided in a report
prepared by ICF Consulting, detailing the health benefits of IGCC compared to the SCPC
technology.”

Section II provided analysis of the integrated gasification combined-cycle technology, which is the “clean
energy technology” described in the CET Statute.

e Subsection A provided information related to the Commission’s required determination as to
whether the IGCC technology was or was likely to be a least-cost resource. The analysis
demonstrated that because the costs associated with generation from combustion technologies
have rapidly escalated due to changes in environmental law, the cost penalty formerly associated
with IGCC generation had largely disappeared. The 60% reduction in emissions achieved by
IGCC compared to the next best new coal alternative would provide the State a valuable hedge in
dealing with federally imposed emission reduction requirements that must be met with plans
implemented by the State. In addition, the adaptability of the technology to meet tightening
limits and the research and development plan to ensure continuous improvement is achieved in
the technology’s capability would contribute to the technology being a likely least-cost resource.

e The appropriate percentage of NSP’s generation mix that should be supplied from IGCC was
analyzed in Subsection B. The fact that natural gas prices were nearly three times the price levels
existing when the CET Statute was enacted, and the fact that the percentage of coal-based
generating capacity would shrink to below 30% by 2012 in the absence of Commission action,
indicated that proactive planning was necessary.

e Subsection C discussed the requirement that an innovative energy project supply the minimum
under the CET requirement unless it is contrary to the public interest.

Section III demonstrated that the cost of energy from the Project would, at the time of the report, be
competitive with the cost of energy from a utility-owned supercritical pulverized coal (“SCPC”)
alternative plant, even on a direct cost basis. A consensus was emerging at this time that an IGCC plant
would be least cost over the life of the facility, as compared to a SCPC facility, even if initial direct costs
are significantly higher for the IGCC facility. The cost parity that the Project would achieve with a
utility-owned SCPC unit would have been due, in part, to the benefits available under EPAct2005 that
first movers such as the Project were positioned to receive.

Subsection A provided a detailed description of the tariff to be provided by the PPA and the cost of
energy from the Project.

Subsection B provided a detailed analysis of the cost of energy from a utility-owned SCPC unit located in
central Minnesota. The detailed capital and operating costs for both the Project and the SCPC facility
were provided in a report from Fluor that is attached to Section III as Exhibit F. In addition, the
Addendum to the Fluor Report attached as Exhibit G provided the detailed analysis of the cost of energy
from the utility-owned SCPC facility.

% ICF Consulting, “Air Quality and Health Benefits Modeling: Relative Benefits Derived from Operation of the
MEP-I/I1 IGCC Power Station.” December, 2005. See
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld={C23E
BADD-C304-4E96-84AE-71F570645B6D} &documentTitle=2593114
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Subsection C compared the direct costs from each facility.

Subsection D provided a detailed analysis of the externality costs as established by the Commission and
the quantified costs associated with other emissions.

Subsection E considered the addition of quantified values for fine particulate matter. These quantified
costs would result in a very significant increase in the Project’s cost advantage over a utility-owned SCPC
plant.

Subsection F qualitatively analyzed other cost benefits associated with the Project, including its then-
projected ability to be in service in 2011, the benefits that the PPA would provide to ratepayers by
shifting risks to the Project that would be borne by ratepayers in a utility self-build alternative, and the
benefits provided by the transmission upgrades proposed in conjunction with the Project.

Section IV is a Project Overview that provided details about the Mesaba Energy Project. Included in the
overview is key information regarding:

e The IGCC technology and process (Subsection C)
All fuel, water and other inputs (Subsection D)

e All emissions and discharges from the Project (Subsection E) and the Project’s pollution
prevention, recycling and reuse plans (Subsection F)

e A project milestone schedule and a list of all material permits required for the Project (Subsection
G)

e Labor and construction requirements (Subsection H)

e A transmission and interconnection plan and status report (Subsection I)

e The Projects’ pipeline requirements (Subsection J), details on required water resources
(Subsection K) and fuel supply (Subsection L)

e The human health benefits associated with the Project (Subsection M)
The Project’s financing plan (Subsection N)

Section V contained the power purchase agreement for which the public interest and cost findings were
sought in this proceeding.

Section VI provided a summary of the key terms of the PPA.

Section VII described the national consensus that was emerging on the role the IGCC technology should
play in meeting our Nation’s energy, environmental and national security objectives.

b. Summary of PUC Case Findings and Outcomes

The MPUC case took several years to complete. On August 30, 2007, the MPUC issued an order
confirming that the Mesaba Project was an innovative energy project and therefore entitled to the
significant regulatory benefits afforded under state law.'” It did not, however, approve the proposed
power purchase agreement. It ordered Excelsior and Xcel to negotiate different terms and conditions and
to find additional utilities to share in the output of the facility.

1% Minnesota PUC. “Order Resolving Procedural Issues, Disapproving Power Purchase Agreement, Requiring
Further Negotiations, and Resolving to Explore the Potential for a Statewide Market for Project Power under Minn.
Stat. § 216B.1694 Subd. 5.” August 30, 2007. Docket No. E-6472/M-05-1993. See
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld={825E0
DB0-0D4B-4261-BF18-84643EAC49BD } &documentTitle=4762105.
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Excelsior sought to implement the order by attempting to negotiate the provisions of the PPA that were
challenged. In addition, Excelsior began identifying additional potential customers and sponsors for
portions of the Project’s output to meet the MPUC’s preference of having the participation of multiple
utilities in the region. Excelsior initiated negotiations with a coalition of prospective power offtakers,
reaching the memorandum of agreement stage of development.

Prospects for securing ownership and offtake agreements appeared promising until the onset of the
financial crisis in 2008 prevented further progress. The resulting recession caused domestic electric
power demand to plunge 4.5%, as net electric load fell from 4,013 terawatt-hours (TWh) in 2007 to 3,833
TWh in 2009."°" Even as energy demand plummeted, natural gas producers were dramatically increasing
domestic natural gas production via expanding horizontal drilling and fracking of shale formations, which
resulted in significantly lower natural gas prices. While new coal plants are not economically competitive
with natural gas at current prices, the long term sustainable cost of shale gas production is not yet known.

In addition to the 2008 drop in current and forecasted power demand, Minnesota utilities began
implementing both the renewable energy and energy conservation mandates imposed as part of the
Minnesota Next Generation Energy Act of 2007. As a result, potential power customers for the Project
began to factor the forecasted rapid and large-scale development of wind power resources into their
resource plans, in combination with the demand lost in the recession following the crisis. Because
utilities were forecasting large-scale production of wind power which could not be used in off-peak
periods, it became apparent that a glut of cheap off-peak power would result from utilities producing or
purchasing wind resources at high prices and then dumping the overproduction of energy into the spot
market at much lower prices. Off-peak spot prices emerged in the MISO system that did not reflect the
production price of wind. The assumption embedded in utility planning that wind capacity would in all
modeling scenarios be added first, and then the balance of capacity and energy needs calculated
predicated on this assumption, changed the mix of forecasted new generation required. This approach
was in stark contrast to the traditional least-cost planning principles embedded in Minnesota utility
regulation prior to the renewable mandate.

Nonetheless, significant fossil resources will still be needed when the economy and demand recover.'”
Therefore, Excelsior has continued to complete the permitting requirements for the Project, since
certainty of permitting, plant design emissions profile, and schedule are important factors in contracting
project offtake agreements. As of early 2012, Excelsior had completed its joint state and federal EIS,
received its site and route permits from the State of Minnesota and extended its validity through 2019 (see
Section G), and received its water appropriation permits from the State (see details in Section B). In
addition, Excelsior had submitted an air permit application with the Minnesota Pollution Control Agency
and was in the process of responding to requests for additional details in anticipation of a finding of
completeness decision by the MPCA.

As described in Section B.4.c, on April 13, 2012 EPA issued its Proposed Rule for New Source
Performance Standards applicable to CO, emissions from proposed new coal-fueled power generation
facilities. In essence, the Proposed Rule requires all proposed coal facilities to capture and store CO,,
predicated on the assumption EPA states in the rule that capture and storage is available and feasible
nationwide for all such projects. The Proposed Rule does not “grandfather” or otherwise provide relief

"I EIA, “Electric Power Annual 2010 Data Tables, Table 4.2.A. Net Energy for Load by North American Electric
Reliability Corporation Assessment Area, 1990-2010 Actual,” Release Date: Nov 9, 2011, available at
http://205.254.135.7/electricity/annual/html/table4.2a.cfm.

12 Minnesota DOC, “Minnesota Resource Assessment Study,” available at
http://www.state.mn.us/mn/externalDocs/Commerce/Minnesota_Resource_Assessment 102109022827 MN_Resou
rce_Assessment.pdf.
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for proposed facilities that have achieved an advanced stage of development, unless such a proposed
facility has a final air permit and starts construction by April of 2013. In addition, the Proposed Rule
states that EPA will be issuing new CO, limits for existing coal power plants, which would apply to the
Project even in the event it were granted transitional relief as a new source. This abrupt change in the air
regulatory regime for advanced clean coal facilities effectively halts the Project’s ability to market the
output from the IGCC facility, or to further advance its air permit for the coal gasification portion of the
facility. Excelsior has submitted comments on the proposed rule that are included as Appendix A
requesting that the Project be treated as a transitional source under the rule. If accepted as a transitional
source, the Project would be provided the flexibility to proceed without CCS at its inception, with CCS
facilities to be added if and when economically warranted.
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G. PUBLIC AFFAIRS

The Project developed and still maintains significant relationships with the public and media at-large to
facilitate public support for its implementation. Public education was conducted through a local office
near the plant site, as well as regular meetings with leaders and citizens throughout the region. Many
periodic informational meetings were held.

In addition, the public was engaged in the site selection process conducted by the MPUC, with a Citizen
Advisory Task Force concluding that both proposed sites were acceptable.

In addition, there were more than a dozen open houses, public hearings, and meetings conducted either
voluntarily or as part of the EIS and site permitting processes. These events served to inform the public
and encourage public participation and input. More than 700 questions and comments were received as
part of the EIS process, each of which was addressed.

The Project earned strong public support throughout the citizenry and leaders of the region. More than 25
mayors, county boards, regional organizations, and labor unions have expressed formal support for the
Project. A letter of support signed by 12 local mayors is included as Appendix F. There is also broad bi-
partisan support among elected officials at the state level, which has allowed the Project to continue
development for over a decade, during very significant changes in state law and policy regarding fossil
power plant development. This support was crucial in securing the Project’s exemption from Minnesota’s
ban on new baseload coal plants in the Next Generation Energy Act of 2007, as well as 2011 legislation
that extended the validity of the Project’s site and route permits until 2019.
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H. FINANCING

1. BACKGROUND

Construction of the Project will hinge on its ability to attract debt and equity investors. Ultimately, debt
investors rely on credit ratings formulated by independent rating agencies that examine each project’s
technical, economic and legal issues. It is essential that a project, including the project entity, be
structured to maximize its integrity and insulation from credit problems affecting project sponsors,
suppliers and other contractors. Contracts must be structured to properly allocate risk and responsibility
for project problems, including the failure of equipment to perform to specification or failure of the
project facility to be completed on a timely basis for the contracted cost. The project’s contracts must also
provide for possible contingencies such as licensing delays, equipment delivery problems and additional
governmental or regulatory requirements. Assuming a satisfactory project structure, rating agencies will
also examine and assess the creditworthiness of all material project participants as well as the projected
financial performance of the project and the assumptions underlying such projections.'™ Risks not
allocated to other project participants remain with the equity investors in the project, and the project’s
equity return, on a projected basis, must be sufficient to justify the risks associated with the investment.

Private power producers generally finance projects on a stand-alone basis. The credit support for project
finance comes in large part from the power purchase agreement between the project developer and the
purchasing utility. This agreement reduces the risk that the project will not find a buyer for its product.
The power purchase agreement not only provides a guaranteed purchaser but also incorporates pricing
terms. This makes for an extremely secure market.'*

105

The lender's problem in the case of project finance is to assure that revenues from the single asset will be
sufficient to repay the loan. Ultimately, repayment depends upon the economic viability of the project.
The power purchase agreement assures that there will be a buyer for the project output at specified prices
and performance levels. The lender must be assured that costs will be sufficiently below revenues to
generate enough cash to meet debt service payments with an acceptable margin. A fundamental
component of the credit review process is to assure that performance requirements, which are always part
of the power purchase agreement, can be met by the project developer. To provide this assurance, lenders
include extensive restrictions, called loan covenants, in their agreement with borrowers. Broadly
speaking, the loan covenants restrict the borrower's freedom of action in ways that help assure the lender
that not only will things work as expected, but that prudent measures have been taken to deal with
possible adversities.

19 Unless otherwise noted by footnote, the material in this section has been extracted largely verbatim from
“Analysis of Debt Leveraging in Private Power Projects”, E.P. Kahn, et al (August 1992). Prepared for the U.S.
Department of Energy under Contract Number DE-AC03-76SF00098.

1% The discussion presented to this point in the paragraph is extracted mostly verbatim from J. Paul Forrester’s
“Securitization of Project Finance Loans” . See http://people.stern.nyu.edu/igiddy/ABS/projectloans.htm.

19 The remaining risk is that the regulator of the utility will disallow the costs associated with the purchase. '* The
material in this paragraph has been taken mostly verbatim from “Comparison of Financing Costs for Wind Turbine
and Fossil Powerplants”, E.P. Kahn (February 1995). Work funded by the Analysis and Systems Division, Office of
Coal, Nuclear, Electric and Alternative Fuels, Energy Information Administration of the U.S. Department of Energy
under Contract Number DE-AC03-76SF00098.

1% The material in this paragraph has been taken mostly verbatim from “Comparison of Financing Costs for Wind
Turbine and Fossil Powerplants”, E.P. Kahn (February 1995). Work funded by the Analysis and Systems Division,
Office of Coal, Nuclear, Electric and Alternative Fuels, Energy Information Administration of the U.S. Department
of Energy under Contract Number DE-AC03-76SF00098.
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a. The Project Lender's Role in Risk Allocation and Management

Private power projects are essentially a structure of contracts designed by developers to bring the factors
of production together in a specific configuration. It is the developer's role to structure the project's
contracts so that the inherent risks of power generation are allocated to those project participants who are
willing or able to bear them. The developer's reward for allocating risks carefully is the opportunity to
secure construction and permanent financing at an attractive rate, thereby profiting on the difference
between costs of production and power purchase prices.

The lender's role is to review the structure of the project and the quality of the project participants to
assess the level of risk associated with a potential loan to the project, and to price the loan appropriately
for the level of risk assumed. The lender will seek to limit its risk exposure at the outset, and to impose
constraints on the behavior of project owners and operators to manage risks over the life of the
investment.

The lender's commitment is made toward the end of the project development process, in contrast to the
utility's commitment to purchase power, which is made in the initial stages of project development. As a
result, the lender has both the ability and the incentive to exert its influence over the final structure of all
project contracts (including, as the result of negotiations, the power purchase agreement), and to structure
the loan agreement to control and restrict the developer's activities under those contracts. In theory, then,
the lender can impose controls and restrictions on project owners beyond what is typically found in power
purchase agreements, improving project viability and reliability, to the benefit of the lender and,
ultimately, to the benefit of the utility and its ratepayers.

b. Process of Making a Loan

Table H-1 shows the steps in the project development process and the role of the project lender in that
process. In contrast to the power purchase agreement, which is typically negotiated and executed very
early on in the project development process, the loan agreement is generally the last major agreement that
the developer must secure to start project construction. Typically, the following project contracts will be
executed prior to or simultaneously with execution of construction financing documents:

*  Power purchase agreement

*  Construction contract

e Fuel supply and transport agreements

*  Operating and maintenance agreements

*  Waste disposal agreements

* Ancillary financing agreements (equity funding commitments, interest rate protection, etc.)

Although many contracts may be executed prior to active involvement of the lender, the developer knows
that all project contracts will have to be negotiated and structured to the lender's satisfaction, giving the
lender significant influence over the final characteristics of the project. In making a loan decision, the
lender examines the extent to which project risks are shifted to participants who are equipped to manage
and control them, so that operating margins are maintained over the long run and investment value is
preserved. Often, contracts (including power sales agreements) are renegotiated or amended to meet
lender requirements. The developer's incentive to structure contracts to meet lender's requirements 1is,
ultimately, a lower cost of financing.
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Table H-1 Developer’s and Lender’s Roles in Project Development and Operation*

Project phase

Developer’s Role

Lender’s Role

Initial project
development

Execute Power Purchase Agreement (PPA)
(through competitive bid or negotiations)
Site selection & permitting
Negotiate other project contracts

e Construction

e Steam sales [if applicable]

e Fuel supply & transport

May provide input as to financeability

Environmental /hazardous waste assessment

May provide input as to financeability

Risk Allocation e Operation and Maintenance
Solicit indications of interest from lenders | Provide preliminary pricing, loan terms and conditions
Credit review and due diligence
L . e Review of project by independent consultants
. . Finalize project documents to meet lender .
Lender credit review and . e Legal review of contracts
.. requirements : -
loan negotiations e Assessment of project participants
o Financial and sensitivity analysis
Solicit equity, subordinated debt or other .. . .
quity . Loan pricing based on allocation of risk
sources of funding as necessary
. , . E lish pr r reser 11 ion of risk an
Satisfy lender’s conditions precedent st.ab Shp oc.edu es to preserve allocation of risk and
maintain credit quality over loan term
Loan documentation
Receive funds to construct project Execute loan commitment
Risk -
Management Project management Enforcement of loan terms

Loan monitoring during
project construction and
operation

Reporting to Lender, secure approvals for
modifications from Lender as necessary
Compliance with and enforcement of other
project contracts

Approval of changes as necessary

Receive interest and principal payments on loan

*From “Analysis of Debt Leveraging in Private Power Projects”, E.P. Kahn, et al (August 1992).
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The lender's involvement in the project exists in three stages: (i) credit review, (ii) loan documentation,
and (iii) loan monitoring. Risk allocation occurs during the credit review process and risk management
occurs during loan documentation and loan monitoring.

The credit review process (or "due diligence" process) starts during the project development stage,
typically after a power purchase agreement has been executed. In some cases, lenders will provide
preliminary feedback to developers as to the "financeability" of certain contract provisions prior to
contract execution, or will provide preliminary indications of interest in financing to be included as part
of a developer's bid package for a utility RFP. The lender will assess the quality of the relevant project
contracts and the quality of the contracting parties, among other things. Although the level and extent of
credit review will vary from lender to lender, this process provides an independent assessment of project
viability, project risks, how those risks have been allocated, and to what extent the contracting parties are
able to bear those risks. During the credit review process, the lender typically engages independent
consultants to assess specific kinds of project risks and proposed mitigation strategies. These reviews
could include the following:

* Independent engineering review of project design and equipment specifications, review of the
reasonableness of the construction budget, schedule and performance testing requirements,
and verification of operating assumptions used in pro forma projections of revenues and
expenses;

* Independent review of fuel supply and transport arrangements, the adequacy of supplier's
reserves, availability of alternatives, potential for interruption of firm transportation, and
review of projections of the cost of fuel and price of electricity (utility's avoided cost) under
different dispatch scenarios and fuel escalation rates;

* Independent review of insurance policies to verify that required insurance is in place and that
carriers meet quality requirements;

* Independent review of the site by an environmental consultant for hazardous wastes, and
review of the adequacy and quality of permits or other approvals required for construction
and operation of the project.

Input from these independent consultants often results in modifications to the project to better allocate
risks, including modification of contract pricing provisions, changes in the design and engineering of the
project (such as provision of redundant equipment), and modifications to the construction budget and
schedule.

The loan documentation process is intended to provide the lender with assurances that the structure of the
contracts, the quality of the contracting patties, and the performance and profitability of the project will be
maintained over the term of the loan. The loan document establishes procedures to be followed
throughout the course of the loan, and outlines steps to be taken when problems arise. (3) The loan
monitoring process commences once the loan documentation process is completed, and continues through
the construction and operating phases of the project. In this phase, the lender enforces the terms and
conditions of the financing agreements.

Some projects with power purchase agreements are never constructed, and in other cases power purchase
agreements are renegotiated or restructured prior to the start of construction. The reasons for project
failure or contract restructuring are many (including inability to secure adequate fuel supplies, permitting
and siting difficulties, and the like), but often result from lenders' discomfort with allocations of risk and
unwillingness to accept certain project risks, as evidenced by their refusal to provide sufficient financing
for a project at a reasonable cost.
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2. MESABA ENERGY PROJECT FINANCING EFFORTS

Accurate financial assumptions and planning are necessary for the Project. Projects of this scale can be
few and far between, thus requiring the availability of bankers with demonstrated experience financing
large commercial scale power plants. The $2+ billion Project was slated to be the first base-load coal fired
plant to be built in the State of Minnesota in over 25 years. The sizeable equity and debt needs of the
Project along with the changing financial market conditions during the Project’s development required
evaluation of various financing structures ranging from traditional project financing to more unique and
specialized financing arrangements. Excelsior also had to maintain current financing assumptions in its
Project financial model that reflected the current market conditions.

The Project had already been receiving important outside development funding from the Iron Range
Resources and Rehabilitation Board (IRR) and the Xcel Energy Renewable Development Fund prior to
the reporting period. In order to source, structure, negotiate, and secure future debt and equity funding for
the design, construction, and commercial operation, the Project retained two investment banks, Credit
Suisse First Boston LLC (CSFB) and Barclays Capital Inc. (Barclays).

a. The Project’s Investment Banks

CSFB’s experience in providing financing expertise to the power generation sector is unquestionable. In
November 2011, Credit Suisse Group was listed as the ninth largest global financier of coal-fired power
plant projects undertaken since 2005'”". New coal-fired power projects being funded by the company
include:'™®

Longleaf (GA)

Council Bluffs Energy Center Unit 4 (IA)
LS Power Elk Run Energy Station (IA)
Prairie State Energy Campus (IL)
Edwardsport Plant (IN)

Smith Station (KY)

Thoroughbred Generating Station (KY)
Midland Power Plant (MI)

Cliffside Plant (NC)

Mustang Energy Project (NM)

White Pine Energy Station (NV)
Sallisaw Project (OK)

Marion City Project (SC)

Big Brown 3 (TX)

Lake Creek 3 (TX)

Martin Lake 4 (TX)

Monticello 4 (TX)

Morgan Creek 7 (TX)

Oak Grove Plant (TX)

Sandy Creek Plant (TX)

Tradinghouse 3 & 4 (TX)

107 “Bankrolling Climate Change: A Look into the Portfolios of the World’s Largest Banks”. urgewald,
groundWork, Earthlife Africa Johannesburg and BankTrack, November 2011, p. 32.
1% Sourcewatch, September 2012. See http://www.sourcewatch.org/index.php/Credit_Suisse_Group.
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Valley 4 (TX)

Hunter 4 (UT)

Intermountain Power Project Unit 3 (UT)
LS Power Sussex proposal (VA)

Jim Bridger Unit 5 (WY).

Barclays, as one of the world’s largest banks, was also included in the November 2011 financing analysis.
Since 2005, Barclays represents the second largest global financier of coal-fired power plant projects.'®’

b. Role of Project’s Investment Bankers

Excelsior and its investment bankers maintained dialogues with interested equity and debt participants.
This process required regular monitoring of the markets and input from the investment bankers regarding
potential project participants.

The Project, with the assistance of the financial advisors, developed and maintained a proprietary
financial model to support fund raising and power marketing efforts. The financial model is central to the
project’s development as it is used to evaluate the financing structure and costs of the Project and
calculate the resulting cost of electricity charged to customers. The model is instrumental in determining
what financing structures would result in the Project providing adequate debt service while also providing
the required return on equity. Cases evaluated to date include the project company ownership selling
capacity and energy through a power purchase agreement as well as Municipal / Co-Op ownership of the
Project, and other scenarios. The model is highly detailed and included key capital and operating cost
assumptions, financing terms, financial projections, complete balance sheet, income statement, and cash
flows details for the project and all necessary calculations and results to provide a detailed, accurate
forecast of the projects costs and revenue that can be provided to and reviewed by interested third parties.
Several equity investors and debt providers were identified and developed during the project development
phase. Both Barclays and CSFB regularly reviewed and provided input to the project financial model,
confirming that the financing assumptions contained in the model accurately reflected terms that were
financeable in the marketplace by meeting investor and debt service requirements. The expertise provided
by the bankers resulted in improvements to the financial model that allowed additional scenario analysis
and model functionality, including modeling the effects of Federal tax credits and Federal loan guarantee
benefits on the cost of power, and preparing for a commercial market, Term Loan B financing, and more.

CSFB provided advisory services during development of the Project to ensure the Project was being
structured in a manner that would allow for debt and equity financing that accommodated the terms of the
risk profile created by the key Project contracts (EPC, O&M, PPA, fuel supply, etc.), the insurance
available, and the requirements of the capital markets. Retention of a leading investment bank was
necessary given the multi-billion dollar nature of the Project and the need to potentially place more than a
billion dollars in a public debt offering.

CSFB provided analysis and evaluation of the business operations and financial position of Excelsior to
identify any significant structural issues which would affect the financing terms of the Project and
assisted in structuring and negotiating equity financing, debt financing, and interim financing.

Excelsior initially intended to finance the Project through CSFB in a traditional project financing
structure. The terms and conditions of the Project contracts were developed to permit either a private,
large bank syndicated loan, or a commercial debt market offering. The Project team worked with

19 urgewald, groundWork, Earthlife Africa Johannesburg and BankTrack, op. cit., p. 32.
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ConocoPhillips, two potential EPC contractors, outside legal counsel and CSFB to structure the Project in
a manner that would facilitate limited-recourse financing in either the private bank or commercial bond
markets. To that end, the Project expected to enter into an EPC contract, long-term fuel supply
arrangements, an O&M agreement, and supporting arrangements that would tap existing industry
expertise to ensure a smooth startup and transition to commercial operation of the facility.

CSFB prepared offering documents, screened interested prospective purchasers, investors, and lenders,
and provided Excelsior leads and introductions to potential project participants.

In 2004 Excelsior submitted an application for funding under Round II of the U.S. DOE Clean Coal
Power Initiative (CCPI). In 2006 the Project was selected as a recipient and has subsequently drawn
development funding through the program. The principal benefit of the CCPI funding was to enhance the
terms of the financing and Project economics through a reduction in the projected interest expense.

The markets were rapidly changing throughout the Project’s development and Excelsior and its
investment bankers looked at several financing structures, ranging from a rated public bond offering
(using AMBAC as guarantor) —lead by CSFB, and a “Term Loan B” bank loan structure which Barclays
had greater experience in and lead.

Barclays was engaged for their specific expertise in structuring project financing of a coal facility. The
Barclays bankers engaged had recently project-financed other coal projects, which was a difficult
proposition given the large size of the projects and market conditions and was very different from a public
debt offering, whether stand-alone or government guaranteed. Barclays, similar to CSFB, was engaged in
project structuring to ensure that project contracts were being developed in a manner that would support
debt and equity financing. In their project finance approach Barclays reviewed all project documents and
term sheets to ensure they would support a non-recourse project financing of the Project, or a structured
loan guarantee where cash flows are isolated in a project ownership company.

Excelsior and its bankers worked throughout the development period to develop the most financeable
Project structure. Specifically, two Federal programs, in addition to CCPI funding, allowed the company
to provide more attractive financing terms to potential Project investors while simultaneously reducing
the Project’s cost of electricity. These two programs were the Section 48A Federal Tax Credit program
and Section 1703 Federal Loan Guarantees made available through EPACT 2005.

CSFB and Barclays played significant roles in Excelsior’s applications under these two programs and
contributed their expertise in structuring the terms to meet federal requirements. The complexity of the
federal programs required a thorough analysis of the requirements contained in the guidance issued for
the programs to confirm the Projects was eligible to apply, and to ensure the project structure would lead
to strong applications. The investment bankers were instrumental in reviewing and improving the Project
financial models that supported the applications and were involved in and supported the development of
all financial data included in the applications. Barclays specifically supported all analysis and
presentations provided to Fitch Ratings seeking the preliminary credit rating and credit scoring that was
submitted during the Federal Loan Guarantee Program application process. The Project was selected as a
recipient under both the tax credit and loan guarantee programs. These successful applications provided
Excelsior improved financing terms for as long as the programs continued to be available to the Project.

The Project was positioned (and re-positioned, as market conditions changed), to put in place all the
necessary contractual components for financing, in a form acceptable to the lenders, potential funds
suppliers, and DOE, including:

MESABA ENERGY PROJECT 168 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report Project Accomplishments and Discussion

e Fixed price turn-key construction contract(s) with a full guarantee package or “wrap” sufficient
for project finance purposes (this was undertaken in advance of the filing of the PPA, in order to
ascertain construction costs on a plus-or-minus basis);

e Long-term PPA (see Section F) — a very detailed, IGCC-specific power purchase agreement was
developed by the Project and negotiations were undertaken with the proposed offtake customer to
ensure that the terms and conditions were technically and practically workable for the utility’s
system,

e A fuel supply plan was developed by Excelsior and Marston, a coal supply expert, and submitted
to the PUC as an addendum to the PPA. The plan included utility and regulator involvement in
the establishment of a mix of short-term and long-term coal supply arrangements designed to
optimize the plant’s fuel costs with respect to the offtake customer’s larger fuel portfolio;

e The terms of an Operations & Maintenance (“O&M?”) agreement with the technology and
construction providers to operate and maintain the facility were developed;

e Transmission arrangements and interconnection agreements were completed (see Section C);

e An acceptable site was identified and a site permit issued by the MPUC (see Sections A and B);

e A license agreement was executed with ConocoPhillips establishing rights to use all relevant
technology;

e Required permits and licenses were developed sufficiently to understand the compliance costs
associated with operation of the facility. Several final permits were issued, including the Site and
Route Permit (see Section B.2) and the water appropriations permit (see Section B.4.b), and a
proposed final air permit was filed with the MPCA; and,

e The terms of facility financing documents were developed and periodically revised with the
assistance of investment bankers as market conditions changed over the development of the
Project. This ensured that both debt and equity could be arranged and financial closing could
occur on the targeted financial closing date.

Excelsior prepared and delivered independent reports required for the financing effort under the DOE’s
loan guarantee program, which included:

e A satisfactory report from a fuel and/or power market consultant analyzing the prospective fuel
markets and electricity market environment for the Project;

e A report from R.W. Beck, Inc., a nationally recognized independent engineer evaluating the
technical aspects of the project; and

e A Preliminary Credit Analysis completed by Fitch.

3. LESSONS LEARNED

The electric power sector, which is both extremely capital intensive and risk adverse, poses unique
challenges for the demonstration and commercialization of innovative technologies. Government
financial incentives must be adequately sized and carefully tailored to overcome those challenges. Most
commercialization power projects are subject to approval by state public utility commissions. Because
the national benefits of demonstration projects are large but diffuse, federal incentives must be of
sufficient size for such projects to be in the public interest for a set of ratepayers that are a small fraction
of the nation as a whole.

Furthermore, financial incentives must be well-designed. Because capital costs and market conditions
can fluctuate widely, especially during the long interval between the date an incentive is awarded or made
available and the date of financial closing, incentives of fixed amounts, such as CCPI awards and Section
48A tax credits, can easily prove to be insufficient. Percentage based tax credits, such as the solar
investment tax credit, or other flexible mechanisms like feed-in tariffs might be more likely to result in
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successful deployment of innovative technologies.
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. INSURANCE

Engagement of a world class insurance advisor was a critical link in the development of the Project to
ensure the underlying assets were properly protected.

Marsh USA Inc. (Marsh) is a highly regarded insurance broker and risk management consultant with
globally demonstrated capabilities in assessing risk, advising, and assisting with the development and
placement of comprehensive insurance packages. Marsh specifically has experience providing these
insurance and risk management services to clients involved in the design and construction of energy and
utility projects.

Marsh had been engaged by Excelsior Energy Inc to provide insurance brokerage services related to the
following lines of coverage since 2004:

Non-Owned Auto
Umbrella/Excess Liability
Directors & Officers Liability
Employment Practices Liability
Property/Casualty Package

Marsh has been instrumental in establishing the appropriate market-based insurance coverage required by
Excelsior. Marsh reviewed the insurance requirements contained in contracts including office space
leases, land option agreements, and the Large Generator Interconnect Agreement among others. Marsh
compared the required coverage levels to those in place and either proposed modifications to the contract
if deemed necessary or adjusted Excelsior’s corporate insurance coverage appropriately.

Marsh was also separately retained under agreement in June 2005 to specifically advise and assist
Excelsior in designing and placement of a program addressing the risks specific to the Mesaba Energy
Project. Marsh worked with Excelsior to assess the insurance risks of the overall development, financing,
construction and operation of the Project. The programs evaluated by Marsh included insurance,
reinsurance, and financing structures intended to address risks, whether such structure took the form of an
insurance policy, financial guarantee or any other financial arrangement.

Marsh developed a three phase project scope and timeline. Phase one, due diligence, began immediately
and Marsh reviewed pertinent data to assess the risks and develop a strategy for successfully structuring a
program. Marsh specifically set out to understand the potential exposure, available monetary resources to
apply to the risks, and to articulate the level of coverage required and the merits of the risks to insurance
providers. Phase two, Underwriting Presentation, Negotiation and Indications, and Phase Three,
Implementation would follow subsequent to or near completion of phase one.

During phase one, Marsh specifically reviewed and provided their input into contracts that were
instrumental to the Projects development. These included the land option agreements, Large Generator
Interconnect Agreement, Engineering Procurement and Construction Term Sheet, and the Front End
Engineering and Design Agreement. Their thorough review ensured that the insurance requirements
contained in the documents were reasonable, market-based, and provided adequate coverage for the both
Excelsior and the other parties involved.

Marsh also provided specific inputs into the project financial model by providing formula calculations
that allowed Excelsior to model the estimated costs of insurance coverage during both the construction
and operating phases of the Project. Calculations were provided for competing technologies (Non IGCC
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Coal and Natural Gas) as well as the Project specific calculation. This allowed Excelsior to continue
providing accurate cost estimates and comparisons to potential investors, regulators, and other parties
involved in development of the Project.

Marsh and Excelsior remained involved in phase one activities, and advised and assisted in project
development until the key components of the risk mitigation approach were fully understood and
integrated into the project’s development approach. Marsh continues to provide Excelsior its auto,
liability and property coverage and it is anticipated that Marsh will be engaged again prior to financial
closing to ensure that the final profile of the project takes into account the cost and availability of
insurance to mitigate various risks.
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J. CARBON SEQUESTRATION PLANNING

Carbon sequestration planning was not part of the original scope of work for the Mesaba Energy Project
since it was not an objective contained within the DOE Cooperative Agreement. Prior to adding carbon
sequestration planning, the Project could play an important role in advancing national goals for carbon
management due to the lower emission profile of the IGCC technology. As set forth in the Statement of
Project Objectives, the overarching goal of the Mesaba Energy Project was to “demonstrate technologies
to produce electricity via the IGCC process.” Commercial demonstration of IGCC is important because
the technology showed promise for meeting the performance targets in DOE’s Clean Coal Technology
Roadmap, which included at least 90% CCS by 2020.'"" Additionally, one objective for the Project was
to achieve carbon dioxide emission rates 15-20% below the average for U.S. coal-based power plants
fueled by similar feedstock. It was expected that the Project would achieve that target due to its superior
efficiency compared to the existing coal fleet, as shown in Figure J-1. Updated studies conducted in 2009
and 2010, including improvements resulting from activated zinc oxide treatment, reduced the Project’s
estimated heat rate to 8,885 Btu/kWh. This would translate to a CO, emission rate of 1,907 Ib/MWh
based on an emission rate of 214.6 1b CO,/MMBtu of PRB coal. This is 15% lower than the 2010
national average for sub-bituminous-fueled units as reported in EIA’s Form EIA-923.

Figure J-1. CO, Emission Rates: US Sub-bituminous Fleet vs. Mesaba

i S— e A — e

Mesaba without CCS  Mesaba without CCS  Mesaba with Partial US Subbituminous
(2005) {2010) CCS Fleet Average in 2010

Beyond the intrinsic carbon management progress projected with IGCC technology, Excelsior has sought
to make additional progress by proactively exploring carbon capture and storage opportunities for the
Project. Likewise, sequestration was one of DOE’s highest priorities in the CCPI Round 3 solicitation.
Also, since the establishment of the original scope of work, carbon dioxide emissions have been a subject
of growing interest and concern nationally, particularly following the U.S. Supreme Court’s April 2, 2007
ruling in Massachusetts v. EPA that opened the door for regulation of greenhouse gases under the Clean

" DOE/NETL, “Financial Assistance Announcement of Funding Opportunity, Clean Coal Power Initiative,” DE-
PS26-04NT42061, February 13, 2004. See
http://www.netl.doe.gov/technologies/coalpower/cctc/ccpi/solicitations/CCPI-2_SOL.pdf.
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Air Act. As a result of these considerations, DOE and Excelsior jointly agreed to add carbon
management planning as a specific subtask under the Project’s scope of work.

The following sections describe the major study and planning efforts undertaken for carbon capture and
sequestration by the Project, the plan that resulted from these efforts, and the conclusions reached based
on those efforts.

1. CARBON CAPTURE AND SEQUESTRATION STUDIES

Recognizing the rising significance of climate change concerns and the Project’s potential to play a role in
addressing those concerns, Excelsior proactively began studying CCS in 2005. As part of the preliminary
design engineering for the Project, Excelsior directed Fluor to develop a conceptual design for future
implementation of CO, capture and compression and to ensure that the base Project was designed to
readily accommodate CO, capture and compression equipment in the future. Also in 2005, Excelsior
joined PCOR, one of DOE’s seven regional carbon sequestration partnerships. PCOR is administered by
EERC, with whom Excelsior engaged directly to analyze the available CO, transportation and
sequestration options.

Based upon collaboration with these project partners, Excelsior developed its Plan for Carbon Capture
and Sequestration (referred to hereafter as the “CCS Plan”) and voluntarily filed the document with the
MPUC in October, 2006.""" The public version of this document is attached as Appendix G. To
Excelsior’s knowledge, this was the first plan filed with a state public utilities commission to initiate
planning for a large scale CCS project. The CCS Plan described the capture and compression design
based on Fluor’s studies, as well as the range of CO, transport and storage options based on EERC’s
analysis and Excelsior’s use of the Decision Support System (a web-based geographic information
system), available via PCOR. The CCS Plan included recommendations of the most viable approach for
both elements and provided the MPUC with preliminary and confidential estimates of cost and
performance impacts.

Excelsior continued studying CCS following the development of the initial CCS Plan. With ongoing
collaboration with EERC and PCOR, the Carbon Management Plan for Excelsior Energy (“CMP”) was
completed in November, 2007.""? This document is attached as Appendix H. EERC prepared the CMP
as a standalone report outlining carbon management options available for the Project. The CMP
complements the CCS Plan by providing a thorough, third-party review of CO, storage options with
assessments based on EERC’s technical expertise on geological and regulatory merits of each.

In response to DOE’s Funding Opportunity Announcement for CCPI Round 3, Excelsior submitted an
application in July 2009 proposing to implement CCS. While Excelsior’s application was not selected to
receive funding under CCPI Round 3, the Project’s CCS planning was advanced through the process of
preparing the application. In support of that application, Excelsior refined its CCS plan and developed
additional details to meet objectives and fully respond to the CCPI Round 3 solicitation. As part of these
efforts, Excelsior engaged Fluor to conduct a more specific study of the design of the capture and
compression system, with updated estimates of cost and performance impacts. Through further
collaboration with EERC and PCOR, the transport and storage plans were further refined, including the
identification of a specific CO, storage site candidate.

" Excelsior Energy Inc., “Plan for Carbon Capture and Sequestration.” See Exhibit RS-1 to Richard Stone’s
rebuttal testimony filed October 10, 2006 in MPUC Docket No. E-6472-/M-05-1993.

12 EERC. “Carbon Management Plan for Excelsior Energy.” November 30, 2007. Available from National
Technical Information Service, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161;
phone orders accepted at (703) 487-4650.
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2. SUMMARY OF MESABA’S CARBON CAPTURE AND STORAGE PLAN

The following section summarizes the CCS plan for the Mesaba Project that has resulted from the study
efforts described above. The summary is divided into the capture and compression portion of CCS that
would occur at the IGCC Power Station and the transport and storage portion of CCS.

a. Carbon Dioxide Capture and Compression

Excelsior selected a ‘partial’ capture design in which CO, that is produced through partial oxidation in the
gasifiers and present in the syngas would be removed prior to nitrogen dilution and combustion in the
CTGs. This approach would result in a lower capture rate but target the ‘lowest hanging fruit’ by
avoiding the need for a shift reaction to convert CO to CO,. This would minimize cost and risk, as
described in more detail below. Based on the Project’s design fuel (100% sub-bituminous PRB coal), this
approach would reduce CO, emissions by approximately one third, capturing about 1.5 million tons of
CO; per year.

I. Technical Description and Specifications

Carbon dioxide would be removed from the cleaned syngas streams in each of Mesaba One’s two
gasification trains prior to dilution, moisturization, and combustion. Excelsior proposed to target a 90%
removal efficiency of the CO, from these streams using a non-proprietary activated MDEA with flash
regeneration. Excelsior selected this approach after examination of the cost and performance of three
capture design alternatives for Mesaba One, including 80% and 90% capture rates with flash regeneration
of the MDEA and 90% capture with thermal regeneration.

A process flow diagram of the CO, capture equipment is provided in Figure J-2, and a list of major stream
compositions with heat and material balance information is provided in Table J-1. Syngas to be treated
would be fed to the bottom of the Activated MDEA Absorber. Here, it would travel up the column in
counter-current contact against hot flash-regenerated semi-lean solvent which would enter at the top of
the column. The solvent circulation rate would be 15,000 gpm, which is less than 70% of the rate
required in the thermal regeneration system. Additionally, the use of hot solvent would significantly
reduce the vapor-liquid contact time required to absorb the CO,. As a result, a packed bed column may
be used, and only one Activated MDEA Absorber would be required. The treated gas exiting the
Activated MDEA Absorbers would meet the proposed CO, removal efficiency of 90%. This treated
syngas would be reconstituted with compressed N, from the ASU and medium-pressure steam before
combustion to replace the removed CO, and control flame temperature, NOx formation, and performance
in the combustion turbines.

CO;, rich solvent (“rich solvent”) would exit the bottom of the Activated MDEA Absorber and would be
heated in the Rich Amine Heater. The solvent temperature must be increased by only a few degrees in
order to significantly reduce the solvent’s solubility for co-absorbed gases (e.g., CO, H,, CHy, etc). The
heat source for the Rich Amine Heater would be the low-level heat recovered from the existing IGCC
power plant. One potential source for this low-level energy is waste heat rejected by the ASU main
compressor intercooler/aftercooler at temperatures around 250-350°F. These exchangers would be
designed to reject this heat to cooling water during initial operations, and to easily integrate later with the
retrofit CO, Capture unit.
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Figure J-2. CO, Capture Equipment Process Flow Diagram
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Table J-1. Heat and Material Balance 90% CO, Capture, Activated MDEA with Flash
Regeneration

Stream: Syngas Feed to Treated Gas from Wet CO, from Product CO, from
CO, Removal Unit CO, Removal Unit | CO, Removal Unit CO, Compression
Components: Lbmol/hr Mol % Lbmol/hr Mol % Lbmol/hr Mol % Lbmol/hr Mol %
CO 15,801 37.61 15,788 46.83 13 0.10 13 0.14
H, 14,709 35.01 14,691 43.57 18 0.14 18 0.20
CO, 9,550 22.73 933 2.77 8,617 86.24 8,618 95.17
H,O 75 0.18 431 1.28 982 9.58 1 0.01
CH,4 766 1.82 760 2.25 5 0.04 5 0.06
Ar 476 1.13 474 1.41 1 0.01 1 0.01
N, 638 1.52 640 1.90 399 3.88 399 4.00
H,S + COS <1 <0.01 <1 <0.01 <1 <0.01 <1 <0.01
Total, Ibmol/hr 42,015 100.00 33,717 100.00 10,035 100.00 9,054 100.00
Mass Flow, Ib/hr 943,100 569,739 408,611 391,498
Mol Weight 22.45 16.89 40.72 43.24
Temperature, °F 100 172 124 120
Pressure, psia 456 446 17 2015

The heated rich solvent would be fed to the Intermediate Flash Drum where most of the co-absorbed
gases other than CO, would flash out of the solvent. The vapor that would exit the Intermediate Flash
Drum would be compressed in a Recycle Compressor and recycled back into the syngas feed to the
Activated MDEA Absorber.

The solvent that would exit the Intermediate Flash Drum would be routed through pressure let-down
valves, where most of the CO, would be flashed off. The flashed solvent would then be fed to the
Nitrogen Stripper, where it would be stripped of residual CO, as it travels down the Nitrogen Stripper
column in counter-current contact against a rising stream of N,.

The CO,-rich overhead vapor that would exit the Nitrogen Stripper would be air cooled in the Overhead
Condenser and routed to the Knock-Out Drum, where the gas and condensed liquids would be separated.
Carbon dioxide saturated with water vapor would exit the top of the Knock-Out Drum to the CO,
Compression & Drying system, and the condensed liquids would be returned to the top of the Nitrogen
Stripper via the Condensate Pump.

The semi-lean solvent that would exit the Nitrogen Stripper would be pumped by the Semi-Lean Booster
Pump. Most of the solvent would be directed either to the High Pressure Semi-Lean Amine Pump or to
the Solvent Storage Tank. Approximately 10% of the solvent would be directed through the Lean Amine
Filtration Package, where it would be passed through particulate filters and a carbon bed to remove any
corrosion products and amine degradation products. The filtered solvent would be discharged back to the
suction of the Semi Lean Booster Pump.

The Solvent Storage Tank would be insulated and provided with an internal heater to keep the solvent at a
suitable temperature in extreme cold weather conditions. The tank would also be N, blanketed to prevent
solvent contact with air. This would minimize the absorption of atmospheric oxygen into the circulating
amine solution, which would lead to accelerated corrosion in the hot sections of the plant. The tank
would be sized to hold 15 minutes of solvent flow at the normal circulation rate. Solvent make-up, when
required, would be supplied directly into the Solvent Storage Tank.
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The HP Semi Lean Amine Pumps would pump hot semi-lean solvent from either the Semi-Lean Booster
Pumps or the Solvent Storage Tank to the top tray of the Activated MDEA Absorber, where the semi lean
solvent would remove CO, from the syngas as described previously.

The wet CO, exiting the top of the Knockout Drum would be fed to the suction of the Multi-Stage CO,
Compressor Package which would compresses the gas into a supercritical fluid at 2000 psig. Intercoolers
and knockout drums would be used between stages to cool the compressed CO, vapor and separate out
condensed liquids. The supercritical CO, product stream would then be cooled in an aftercooler before
being discharged to the pipeline.

The compressor intercoolers and aftercooler would transfer heat from the hot CO, streams to coolant
circulated through an air-cooled, closed-loop cooling system, the Compressor Intercooler/ Aftercooler Air
Cooled System. Final drying of the CO, vapor would occur between late stages of compression and is
achieved in the CO, Dehydration Package, a glycol-based drying system which would operate at a
compressor interstage pressure between 450—800 psig. The composition of the product CO, stream is
provided in the rightmost column of Table J-1 above.

Partial capture from IGCC would minimize performance impacts of CCS and potentially represents one
of the lowest cost opportunities for CO, capture available to the electric power industry. The estimated
performance impacts of the partial capture approach are summarized below in Table J-2, along with
comparisons to the alternative implementations. Excelsior has estimated that the capture and compression
equipment would increase the cost of electricity from the Project by approximately 15% (exclusive of
transport and storage costs and CO2 sales revenues or avoided emission costs).
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Table J-2. Power Plant Performance Impact of CO, Capture and Sequestration

Case: CASE 25 CASE 26 CASE 27 CASE 28
Modified IGCC Modified IGCC Modified IGCC
Base IGCC Power Plant with Power Plant with Power Plant with
Description: Power Plant 90% CO2 Capture | 80% CO2 Capture | 90% CO2 Capture
(w/o CO2 Capture) (Thermal (Flash (Flash
Regeneration) Regeneration) Regeneration)
Feedstock: PRB Coal PRB Coal PRB Coal PRB Coal
Ambient Temperature: 38°F 38°F 38°F 38°F
Carbon Capture, % 0% 33% 30% 33%
(Level I1) (Level 1) (Level I1)
Power Generation
GE 7FB CTG (x 2) 446 MW 446 MW 446 MW 446 MW
Steam Turbine-Generator 298 MW 284 MW 294 MW 293 MW
Gross Power 744 MW 730 MW 740 MW 739 MW
Less ASU Auxiliary Load - 103 MW -112 MW -112 MW -112 MW
Less CO2 Removal/Compress Load N/A - 29 MW -22 MW - 25 MW
Less Other Internal Consumption - 39 MW - 39 MW - 38 MW - 38 MW
Net Power (after transformation) 602 MW 550 MW 568 MW 564 MW
Coal Feed (as received), stpd 7,791 7,822 7,800 7,802
Coal Feed (dry), stpd 5,415 5,436 5,421 5,423
Coal Feed (HHV), MMBtu/h 5,388 5,410 5,395 5,396
Plant Heat Rate (HHV), Btu/kWh 8,943 9,836 9,501 9,575
Oxygen Feed (contained), stpd 4,750 4,769 4,756 4,757
MP N2 to CTGs for NOx Control, stpd 10,618 12,528 12,410 12,394
Steam Injection for NOx Control, stpd 0 648 549 741
N2 for Amine Regeneration, stpd N/A 0 118 134
Slag Produced, stpd 475 477 476 476
Sulfur Product, stpd 28 28 28 28
Supercritical CO2 Product, stpd 0 4,539 4,093 4,545
Raw Water, gpm 3,188 2,995 3,163 3,139
Waste Water, gpm 0 0 0 0

if. Rationale for Partial Capture Approach

With respect to carbon capture at a large baseload power plant, IGCC offers a unique opportunity for
minimizing cost and risk since the syngas stream it produces is intrinsically well-suited for CO, removal.
Syngas is well-suited for CO, removal since it has very low volume (less than 1% of flue gas produced by
a comparably sized conventional coal plant), is at high pressure, and contains a significant amount of CO,
due to the thermodynamics of the gasification reaction. In the case of Mesaba One using 100% PRB coal
as a feedstock, approximately 36.5% of the carbon that would be in the syngas is in the form of CO; (this
percentage varies by gasification technology and feedstock, generally from 20-40%). The CO, would
readily be removed from the syngas as described above. The impacts on plant operations and
performance would be relatively modest since the CO, is not a fuel for the combustion turbines. Its mass
and combustion-controlling characteristics would be replaced by excess N, from the ASU and a modest
amount of medium pressure steam (steam turbines can operate efficiently below maximum capacity).
Capturing CO, would not greatly alter the optimal size for the balance of the plant or its operating
conditions. This would allow Mesaba One to operate as efficiently and competitively as possible both
prior to and after commencement of CO, capture. Furthermore, the CO, capture and compression
equipment could be installed while Mesaba One operates, requiring minimal down time and disruption to
base plant operations. These considerations are very important, as they allow the CO, capture and
compression equipment, pipeline, and enhanced oil recovery (“EOR”)/storage process to be developed at
the lowest cost and risk, in tandem with, but commercially distinct from, the IGCC power plant.
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Early-mover IGCC plants proposing higher percentage capture would face higher risks and impediments
to implementation and rapid commercialization. For example, targeting a higher removal rate of CO,
would require changes to the intrinsic properties of the syngas—namely, an energy-intensive shift
reaction is necessary to convert CO into CO,. This would convert a larger portion of the carbon in the
syngas into CO, that can be captured. While shift reactors themselves are commercially proven, their
application in IGCC plants is not. The impact of a shift reaction on IGCC plant performance and optimal
design would be considerable. As described below, two design approaches would be possible for high-
capture plants. Optimal operation can be achieved either prior to or after commencement of CO, capture,
but not both.

The shift reaction would reduce the chemical potential energy in the syngas. If an IGCC plant were
designed to operate its combustion turbines at full load without a shift reaction and CO, capture, it would
no longer be able to fully load the combustion turbines when shifting the syngas to capture CO,. (Note
that combustion turbines are less efficient at partial load than steam turbines.) Alternatively, an IGCC
plant designed to operate its combustion turbines at full load with a shift reaction and CO, capture would
be unlikely to be able to bypass the CO, shift and capture equipment. Such a plant would be forced to
inefficiently capture and vent CO, until all downstream transport and sequestration equipment is in place,
or when that equipment is unavailable. Furthermore, in the case of lower rank coals (such as 100% PRB),
the size of currently available gasifiers may not be sufficient to fully load an F-class gas turbine when
using a shift reaction.

Based upon the previous discussion, no high-capture plant can operate efficiently and competitively both
with and without CO, capture. Such a plant’s commercial success is inextricably tied to the timely
success of the capture, compression, transport, and storage of CO,. This makes the power generation and
CO, transportation and sequestration facilities commercially inseparable and increases risk for both the
power generation and CCS projects. It is unlikely that construction of a plant optimized for high capture
levels could commence operation until all permits, commercial arrangements, and financing are in place
for both the pipeline and sequestration portions of the project. In addition, the economics of high capture
projects would most likely be dependent on higher market values of CO, and/or electricity than currently
exist. Therefore, Mesaba One’s ability to operate efficiently and economically both with and without
capturing CO, is a major risk mitigating factor for a first-of-a-kind commercial CCS demonstration
project. This is especially important given the large distance to viable CO, storage sites, as discussed in
the next section.

b. Carbon Dioxide Transport and Storage

Through its membership in the PCOR Partnership, Excelsior has worked with EERC to identify the
nearest geologic formations capable of storing large quantities of CO,. In short, the conclusion is that
storage via EOR operations is the best and potentially only viable option for the Project. The following
section describes the various storage opportunities that were considered and the reasons for their
elimination or selection.

According to the PCOR Partnership Atlas, the only known geologic formation in the state of Minnesota
with any potential whatsoever for storing CO, is the Mid-Continental Rift.'> However, based on
EERC’s studies, the characterization to date is insufficient and too much uncertainty exists to consider the
formation suitable for large scale storage at this time. This conclusion is corroborated by a report by the

3 EERC. “PCOR Partnership Atlas.” 3 Edition, Revised 2010. See
http://www.undeerc.org/PCOR/newsandpubs/atlas.pdf, page 28.
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Minnesota Geological Survey,''* which found that the formation cannot be considered technically feasible
based on currently available information:

The key conclusion of the report is, therefore, that, unlike better known rocks in oil or coal
producing regions, we have little information on the Rift. A major effort costing tens to hundreds
of millions of dollars would therefore be required to test the Rift sedimentary rocks in Minnesota
for required reservoir capacity and properties, and the probability that these requirements would
not be confirmed, despite this effort, is high.

Beyond Minnesota, the closest geologic formation is the Williston Basin, which lies below portions of
North and South Dakota, Montana, and Canada. Although it extends nearly 275 miles from Mesaba One
and Two, active oil and gas development is approximately 400 miles away.'> The Williston Basin holds
more promise for geologic storage than the Mid-Continental Rift, as the PCOR Partnership Phase I Final
Report estimated that the potential storage capacity of the Williston Basin enhanced oil recovery fields
and saline formations is in excess of 9 billion tons.''® However, the report includes the following caution
with respect to saline formation storage:

The inherent heterogeneity found in nearly all geologic formations means that detailed subsurface
mapping and characterization must be conducted in any area prior to the initiation of large-scale
injection of CO,.

As noted above, detailed subsurface mapping and characterization is extremely expensive to develop, and
generally already exists only in oil and gas producing regions. Saline formations cannot be considered
technically feasible storage options where such mapping and characterization has not been carried out.

Because closer saline formations were ruled out due to lack of data and therefore confidence in their
ability to store large quantities of CO,, the conclusion based on collaboration with EERC is that the
nearest feasible option for CO, storage would be enhanced oil recovery. EOR offers critical feasibility
advantages over other geological storage options, including a wealth of pre-existing geological
characterization data, the opportunity for revenues from CO, sales, and certainty regarding liability.
Under North Dakota law, the operator of a carbon sequestration project holds title to the CO, and remains
liable for damages caused by any leakages until the North Dakota Industrial Commission issues a
certificate of project completion, which can be issued as soon as 10 years after CO, injections end.'”
Before issuing the certificate, the North Dakota Industrial Commission must determine that the
sequestration project has complied with applicable permit conditions, uses a storage reservoir that is
stable and reasonably expected to retain the CO, stored in it, and has facilities that are in good condition
and retain mechanical integrity.'"® Upon issuance of the certificate of project completion, the State of
North Dakota would take title to and responsibility for the sequestered CO,, including liability for
damages caused by any leakages.'"

The nearest EOR opportunities to the Project would be in the Northeast Flank portion of the Williston
Basin. These oil fields, near the ‘Newburg’ point shown in Figure J-3, are approximately 400 miles from

% Thorleifson, L. H., ed., “Potential capacity for geologic carbon sequestration in the Midcontinent Rift System in
Minnesota,” Minnesota Geological Survey Open File Report OFR-08-01. 2008. See http://purl.umn.edu/117609,
page 10.

S EERC. “PCOR Partnership Atlas.” 3 Edition, Revised 2010. See
http://www.undeerc.org/PCOR/newsandpubs/atlas.pdf, page 32.

" EERC. “PCOR Partnership (Phase I) Final Report.” January 2006. See

http://www.undeerc.org/PCOR/newsandpubs/pdf/finalreport.pdf, Table 9.
"7 N.D. CENT. CODE § 38-22-16.

118 Id

1914, § 38-22-17

MESABA ENERGY PROJECT 181 EXCELSIOR ENERGY INC.
DE-FC26-06NT42385 30 November 2012



Final Scientific/Technical Report

Project Accomplishments and Discussion

Mesaba, and have a potential demand for 314 billion cubic feet (about 18 million tons) of CO, as shown
in Table J-3. Much larger potential demand exists further west in the Williston Basin (see Appendix H
for discussion of additional EOR potential). For the purposes of CCPI 3, Excelsior proposed a more
distant oil field located in southwestern North Dakota with larger EOR potential due to the level of
interest of the oil field operator.

Figure J-3. Location of Potential Sequestration Sites Relative to Mesaba

-
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Table J-3. Summary of Potential Incremental Oil Recovery from CO2 Injection for Selected
Northeast Flank Oil Fields

Field Name Pool Unitized Potential CO2 Oil CO2 Needed, Bcf
Recovery at 12%
Original Qil In Place,
million bbl

Newburg Spearfish—Charles 12 92
Wiley Glenburn 12 92
Rival Madison 9 76
Lignite Madison 4 31
Mohal Madison 2 15
Landa Madison 1 8
Total 40 314

c. Recent Regulatory Developments and Conclusions

While anticipation of comprehensive climate change legislation escalated in the mid to late 2000s and
peaked following the 2008 election, Congress failed to enact any such legislation. Prospects for
legislation that would establish a market for CO, have grown very distant. Major economic forecasters
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now project that there will be no carbon pricing until at least 2020."*° In the absence of carbon pricing,
CCS is economically unviable without significant financial assistance and/or additional revenue
streams.'”' Excelsior’s proposed CCS project was not selected for funding under CCPI Round 3. For
these ﬁezasons, CCS is not feasible for the Project at this time, as confirmed by DOE in the Project’s
FEIS.

Despite these economic realities, EPA proposed in March, 2012 to establish New Source Performance
Standards (“NSPS”) for CO, emissions from power plants. The NSPS sets a level of 1,000 Ib CO,/MWh
which coal plants could only meet with CCS. See Section B.4.c for further discussion of this proposed
rule. Excelsior has submitted comments (Appendix A) on the proposed rule requesting that the Project be
treated as a transitional source under the rule. If successful, the Project would be provided the flexibility
to proceed without CCS at its inception and CCS facilities could be added if and when economically
warranted.

120 Xcel Energy, Comments Re Establishing an Updated 2012 Estimate of the Costs of Future Carbon Dioxide
Regulation, Docket No. E999/CI-07-1199, March 9, 2012.

2! The only domestic utility scale power plant that has commenced construction and is to capture CO, is Southern
Company’s IGCC plant in Kemper County, MS, which received a total of $682 million in federal financial
assistance through tax credits and CCPI funding. See Energy Central, “Mississippi Power receives additional
federal support for Kemper County IGCC Project,” May 10, 2010, available online at
http://www.energycentral.com/generationstorage/fossilandbiomass/news/vpr/8989/Mississippi-Power-receives-
additional-federal-support-for-Kemper-County-IGCC-Project.

12 DOE, “Mesaba Energy Project Final Environmental Impact Statement,” DOE/EIS-0382, November, 2009, p. 2-
24,
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K. DOE REPORTING AND MANAGEMENT

The Cooperative Agreement requires reporting by Excelsior to NETL’s Project Manager on a periodic
basis and at the end of the budget period and cooperative agreement. The following section describes the
periodic reports that Excelsior has prepared and filed with DOE, as well as the final reports that will be
filed.

1. PERIODIC REPORTING
Periodic reports consisted of project management reporting and financial reporting.
a. Management Reports

On a weekly basis, Excelsior reported to DOE via conference calls and/or emails a summary of its
progress in achieving the goals of each major activity by subtask.

Within 30 days after the end of each calendar quarter Excelsior submitted both a progress report and an
earned value analysis report. These narrative reports described the current status of work by
communicating developments, achievements, changes and problems that occurred in the previous quarter
to DOE.

The submitted reports included a summary highlighting the important accomplishments made during the
reporting period including noteworthy advancements in research, design, manufacture or
commercialization of technological developments. The summary included a progress update and notes
any milestones met or missed, accomplishments, changes in approach, as well as a status assessment and
forecast.

A baseline plan was included in each quarterly report to present a specific outline of the work breakdown
structure and the projected time to completion, with a delineation of the projects major milestones, and
cost involved. This served as the standard against which status and progress could be measured during
the performance period.

The status reports detailed the approved budget and actual costs incurred, the current schedule, and the
work completed to date relative to the baseline plan. The status reports were organized according to work
breakdown structure and included a discussion of milestones met / not met, anticipated completion dates,
and actual completion dates.

b. Financial Reports

Excelsior submitted monthly invoices to DOE for reimbursement of 50% of allowable costs using form
SF-270. Excelsior submitted financial status reports using federal forms SF-269 or SF-425 on a quarterly
basis to provide an accounting of project funds expended on an accrual basis. These reports identified the
federal and non-federal share of project outlays.

On an annual basis, within 180 days after end of calendar year, Excelsior prepared reports required by 10
CFR 600.316 as supplemented by For-Profit Audit Guidance, Parts I through IV.'* This includes an

123 See http://energy.gov/management/downloads/profit-audit-guidance-fy-2010 and
http://energy.gov/management/downloads/final-profit-audit-guidance-fy-2011-and-following.
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audit of for-profit recipients along with audited financial statements. This audit was first required for
fiscal year 2010. The report for FY 2011 was submitted in the second quarter of 2012.

Additionally, on an annual basis within 180 days after end of calendar year and as required in accordance
with the applicable cost principles, Excelsior has submitted annual indirect cost proposals reconciled to
our audited financial statements. The report was used to determine the final allowable indirect cost rates
used to recover corporate / administrative indirect costs.

2. FINAL REPORTS

The Final Scientific/Technical Report is this document, and is due within 90 days after the Budget Period
1 ends. The Report documents and summarizes all work performed during the award period in a
comprehensive manner. Additionally, upon closeout of the Cooperative Agreement, Excelsior must file
patent certification (DOE F 2050.11) in order to disclose any inventions developed in association with the
award and property certificate (NETL F 580.1-9), to identify the status of any real or personal property
provided or funded by DOE.
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CONCLUSION

The funding opportunity announcement for Round II of the Clean Coal Power Initiative laid out the
national energy policy goals underlying the solicitation:

“A primary goal of the [National Energy Policy] is to add electricity supply from diverse sources,
including coal — our most abundant energy source. The NEP identified research on clean coal
technologies as an objective for increasing the attractiveness of coal as an energy source for new
generating plants. In addition to maintaining a reliable fuel mix for the Nation’s future, energy
supplied from coal will reduce the potential for price spikes and energy disruptions resulting from
excessive reliance on fuels prone to shortages due to fluctuations in supply and demand or to
transportation delays. While other fuels may offer environmental and capital cost advantages, their
benefits are reduced when considering the issue of long-term availability at a stable price.”

“Overall, the mission of DOE’s Coal and Power Systems Program is to help assure the availability
of abundant, low-cost, domestic energy to fuel economic prosperity and strengthen energy
security. That mission is being achieved through development of technological capability to
eliminate environmental concerns associated with coal use. Near-term objectives focus on the
ability to meet all existing and anticipated environmental regulations at low cost and to increase
the power generation efficiency for existing and new plants. For the longer term, the objectives are
to nearly double coal power plant efficiencies (from 33% to 60%), to progress toward achieving
near-zero emissions from coal-based power generation technologies, to create the capability to
produce low-cost hydrogen from coal, and to sequester (capture and store) all carbon from future
coal plants at affordable costs of electricity, thus allowing coal to remain a key, strategic fuel for
the United States.”'**

The Mesaba Energy Project has made significant progress towards the DOE objectives that were the basis
of selection in Round II of the Clean Coal Power Initiative. Based on the work to date as summarized in
this Final Report, the Project may be capable of achieving its objectives under the CCPI award. The
project developed a reference design for a commercial IGCC plant, one of its key objectives.

Specifically, the objectives for the Mesaba Energy Project as set forth in the Cooperative Agreement with
DOE are as follows:

e Increased Capacity — Demonstrate more than double the generating capacity of the Wabash River
Coal Gasification Repowering Project, or nominally 600 MWe(net).

e Advanced Gasfier — Demonstrate a significantly more advanced full-slurry quench multiple train
gasifier system having an operational ability of about 90% or better.

e Air Separation Unit — Demonstrate a configuration to (a) extract bleed air from the combustion
turbine to reduce the parasitic load of the main air compressor in the ASU, increasing net plant
output and reducing capital cost, and (b) recycle nitrogen from the air entering the ASU for
injection into the combustion turbine to reduce formation of nitrogen oxides by reducing the
flame temperature in the combustor and the time that the combustion gases remain at elevated
temperatures.

e Feedstock Flexibility — Demonstrate greater feedstock flexibility with the capability of gasifying
bituminous coal (e.g., [llinois No. 6), sub-bituminous coal (e.g., Powder River Basin), blends of
sub-bituminous coal and petroleum coke, and/or other combinations of these feedstocks.

e Improved Environmental Performance — The Project is intended to improve upon the previous
clean coal Wabash River Coal Gasification Repowering Project by deploying processes and

124 DOE, “Financial Assistance Announcement of Funding Opportunity, Clean Coal Power Initiative, DE-PS26-
04NT42061,” February 13, 2004, available at:
http://www.fossil.energy.gov/programs/powersystems/cleancoal/ccpi/ccpi_sol_round2.pdf
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technologies that would make it among the cleanest coal-based power generating plants in the
world. Emission levels for criteria pollutants (SO,, NOx, CO, VOC, and PM) and mercury are
expected to be equal to or below those of the lowest emission rates for utility-scale, coal-based
generation fueled by similar feedstock. In addition, CO, emissions are expected to be 15 to 20%
lower than the current average for U.S. coal-based power plants fueled by similar feedstocks.

e Thermal Efficiency — Demonstrate a design heat rate of about 8,600 Btu/kWh when using
bituminous coal.

e Reference Plant — Demonstrate, from a broad perspective, the commercial development,
engineering and design necessary to construct a large feedstock-flexible reference plant for
IGCC, thus establishing a standard replicable design configuration with a sound basis for
providing firm installed cost information for future commercialization.

The preliminary design and optimization studies performed were consistent with the first three objectives.
As discussed in Section D of this report, the Project was designed to produce 600 MW, achieve FSQ, and
integrate the ASU and CTGs via air extraction and nitrogen dilution. By including a spare gasifier in the
Project’s design, the Project would be expected to achieve solid feedstock availability of 91%, which
would exceed the objectives.

The Project’s design and fuel supply plan are fully consistent with the objective of demonstrating
feedstock Flexibility. Section D.3.a, Section E, and Appendix D describe the range of feedstocks that the
Project would be designed to use, including three sub-bituminous coals (Rawhide, Spring Creek, and
Jacobs Ranch), Illinois No. 6 bituminous coal, and petroleum coke (blended with Rawhide PRB). This
feedstock flexibility, as well as the Project’s immediate access to two rail suppliers, offers potentially
significant advantages for fuel cost and fuel supply security.

The proposed permit limits for the Project would readily surpass the environmental performance
objectives. Section B.4.c demonstrates that the Project’s emissions of criteria pollutants and mercury
would be 70-80% lower than for the most recently permitted conventional coal-fired plants. As shown in
Figure J-1, Mesaba’s CO, emission rate would meet the 15% targeted improvement relative to the
existing U.S. fleet of sub-bituminous coal plants, and Figure B-11 shows that its performance would be
20% superior to that of Minnesota’s fleet of sub-bituminous plants. This reduced emission rate would be
achieved prior to any CO, capture, due to the Project’s superior efficiency. As discussed in Section
D.3.b, the projected heat rate on Rawhide PRB would be 8,885 Btu/kWh. This is consistent with the
8,600 Btu/kWh design target objective for bituminous coal due to the heat rate advantage realized with
higher heat content feedstock.

Finally, based on the credit analysis and independent engineer report as well as ongoing consultation with
project finance experts and investment banks as described in Section H, the commercial development plan
and preliminary design developed for the Project were confirmed to be commercially feasible. If the
Project secures offtake arrangements under Minnesota law, it is positioned to achieve the objective of
developing a reference design to support commercialization of IGCC.

During the five year timeframe required to develop and finalize the Project’s Final EIS, sweeping and
unforeseeable changes in the macroeconomy, law and regulation have created significant barriers for a
coal-based project to proceed, as discussed in Sections B.4.c and F.2.b. While critical macroeconomic
trends are currently unfavorable, they are historically cyclical, and some cycles are already returning to
more favorable conditions. Additionally, Excelsior is hopeful that under the final CO, NSPS, the Project
will be provided the flexibility to proceed without CCS at its inception, with CCS facilities to be added if
and when economically warranted. Recognizing the value of keeping an innovative, coal-based power
supply option on the table, the Minnesota Legislature acted in 2011 to extend the life of the Project’s site
permit through 2019, providing additional opportunity for cyclic trends to run their course and for current
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regulatory uncertainties to be resolved. Therefore, the Project is positioned as a resource option that is
available to Minnesota and capable of providing the innovation needed to realize the national energy
policy goal underlying Round II of the Clean Coal Power Initiative of commercializing cleaner ways to
utilize our nation’s abundant coal resources.
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LIST OF ACRONYMS AND ABBREVIATIONS

Acronym / Definition
Abbreviation
AGR acid gas recovery
AP-42 USEPA Compilation of Air Pollutant Emission Factors
AQRV air quality-related values
ASU air supply unit
BACT best available control technology
BFW boiler feed water
BNSF Burlington Northern Santa Fe Railway
Btu British thermal units
CCPI Clean Coal Power Initiative
CCS carbon capture and storage
CET Clean Energy Technology
CFR Code of Federal Regulations
CH,4 methane
CMP Canisteo Mine Pit
CMP Carbon Management Plan
CN Canadian National Railway
CO carbon monoxide
CO, carbon dioxide
CO,e carbon dioxide equivalent
COC cycles of concentration
COP ConocoPhillips
COS carbonyl sulfide
CTG combustion turbine generator
CWA Clean Water Act
CWIS cooling water intake structure
DOC [Minnesota] Department of Commerce
DOE U.S. Department of Energy
EERC Energy and Environmental Research Center
EIA U.S. Energy Information Administration
EMF electromagnetic force
EOR enhanced oil recovery
EPA U.S. Environmental Protection Agency
EPACct2005 Energy Policy Act of 2005
FEED front end engineering and design
FEIS Final Environmental Impact Statement
FERC Federal Energy Regulatory Commission
FGD flue gas desulfurization
FLMs Federal Land Managers
Fluor Fluor Engineers and Constructors
FSQ full slurry quench
gal gallon
GHG greenhouse gases
GIS geographical information system
GMMP Gross Marble Mine Pit
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Acronym / Definition

Abbreviation

GO generator outlet

GRE Great River Energy

H, hydrogen

H,O water

H,S hydrogen sulfide

H,SO, sulfuric acid

HAMP Hill-Annex Mine Pit Complex

HAP hazardous air pollutant

HP high pressure

hr hour

HRSG heat recovery steam generator

HVTL high voltage transmission line

IEP Innovative Energy Project

IGCC integrated gasification combined cycle

1P intermediate pressure

IRRRB Iron Range Resources and Rehabilitation Board

JPA Joint Permit Application

kV kilovolts

1b pounds

LDP Laramore, Douglass and Popham

LEPGP large electric power generating plant

LGIA Large Generator Interconnection

LGIP Large Generator Interconnection Procedures

LMP Lind Mine Pit

LNG liquefied natural gas

LP low pressure

MDEA monodiethanolamine

MDNR Minnesota Department of Natural Resources

MEPA Minnesota Environmental Policy Act

min minute

MISO Midwest Independent Transmission System Operator

MMBtu million Btu

MOU Memorandum of Understanding

MPCA Minnesota Pollution Control Agency

MPUC Minnesota Public Utilities Commission

MW megawatts

MWh, net megawatt hours

N, nitrogen

N,O nitrous oxide

NEPA National Environmental Policy Act

NETL National Energy Technology Laboratory

NH; ammonia

NHPA National Historic Preservation Act

NOx nitrogen oxides

NPDES National Pollutant Discharge Elimination System

NRIS Network Resource Interconnection Service

NSP Northern States Power
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Acronym / Definition

Abbreviation

NSPS New Source Performance Standards

NWI National Wetland Inventory

o&M Operations & Maintenance

PC pulverized coal

PCOR Plains CO, Reduction [Partnership]

PM particulate matter

PMyo particulate matter with an aerodynamic diameter no greater than 10 microns

PM, 5 particulate matter with an aecrodynamic diameter no greater than 2.5 microns

POI point of interconnection

POTW publicly owned treatment works

PPA power purchase agreement

Ppmvd parts per million volumetric dry

PPSA [Minnesota’s] Power Plant Siting Act

PRB Powder River Basin

Project Mesaba Energy Project

PSD Prevention of Significant Deterioration

psig pounds per square inch gauge

PSQ partial slurry quench

RGGS RGGS Land & Minerals, Ltd., L.P.

ROW right of way

scf standard cubic feet

SCPC supercritical pulverized coal

SCR selective catalytic reduction

SF¢ sulfur hexafluoride

Sherner Sherner Power Consulting

SO, sulfur dioxide

SO, sulfur trioxide

SRU sulfur recovery unit

STG steam turbine generator

TMDL Total Mass Daily Load

total dissolved solids | TDS

TTRA Taconite Tax Relief Area

TVB tank vent boiler

TWh terawatt-hours

USEPA U.S. Environmental Protection Agency

USFWS U.S. Fish and Wildlife Service

VOC volatile organic compounds

Wabash River Wabash River Coal Gasification Repowering Project

yr year

ZLD zero liquid discharge

ZnS zinc sulfide
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EXCELSIOR\\ w ENERGY

EPA Docket Center

U.S. Environmental Protection Agency

Mail Code: 2822T

1200 Pennsylvania Avenue. NW.

Washington, DC 20460

Attn: Docket ID No. EPA-HQ-OAR-2011-0660

June 11, 2012

Re: Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric
Utility Generating Units

Introduction

Excelsior Energy, Inc. (“Excelsior”) submits the following comments as the developer of the Mesaba Energy
Project (the “Project”), a 1200 megawatt integrated gasification combined-cycle (IGCC, or “coal
gasification”) power plant to be located in Northeastern Minnesota. The Project was selected by the U.S.
Department of Energy (“DOE”) in its competitive Clean Coal Power Initiative Round II solicitation to
receive federal funding. As established in the Project’s final Environmental Impact Statement (“EIS”):

“The DOE purpose in the context of the CCPI is to demonstrate the commercial-readiness of the
ConocoPhillips E-Gas™ gasification technology in a fully integrated and quintessential IGCC utility-
scale application. The principal need addressed by DOE, pursuant to Public Law 107-63 and
subsequent legislative appropriations, is to accelerate the commercialization of clean coal technologies

that achieve greater efficiencies, environmental performance, and cost-competitiveness.”

The Project was also selected by the Minnesota Public Utilities Commission (“MPUC”) and Iron Range
Resources and Rehabilitation Board to receive $19.5 million in state funding, in the latter instance an
economic development loan. The MPUC approved the FEIS and issued site and route permits for the
Project in March of 2010. This was the first site permit issued for a new coal plant in Minnesota in over 30
years. The joint state/federal EIS process required more than five years to complete, and established that the
site is suitable for 1200 MW of coal capacity additions. Transmission Interconnection Agreements were also
signed and approved by MISO. The Project is also exempt from the state moratorium on new coal plants to
serve Minnesota’s needs. Because of forward-looking enabling legislation passed by the Minnesota
Legislature in 2003, a new large, in-state, clean coal power plant has been developed and is ready to be

constructed to meet the State’s future energy needs.

Impact of the Proposed Rule

As currently proposed, the U.S. Environmental Protection Agency’s (“EPA”) Standards of Performance for
Greenhouse Gas Emissions for New Stationary Sources: Electric Utility Generating Units (the “Proposed
Rule” or “Rule”) would preclude completion of the Project. The proposed standard cannot be met by any

225 SOUTH 6™ STREET STE 1730 424 ROOSEVELT STREET, Box 227
MINNEAPOLIS, MN 55402 COLERAINE, MN 55722
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coal power plant without carbon capture and storage (“CCS”). In contrast to EPA’s assertion that CCS is a
feasible technology option,! the DOE has deemed it infeasible for the Project in its EIS:

“Based on an analysis of the commercial readiness of carbon capture and sequestration presented in
Appendix A2, CCS is not considered technically or economically feasible for the Mesaba Energy
Project during the DOE demonstration period. While both carbon capture and carbon dioxide
transport are technically feasible, the technical feasibility of carbon sequestration for the Mesaba
Energy Project cannot be validated in the near-term until extensive field tests are conducted to fully
characterize potential storage sites and the long-term storage of sequestered carbon has been
demonstrated and verified through ongoing efforts conducted under the DOE Carbon Sequestration
Program.”? (p. 2-24)

A key fallacy underlying EPA’s assertion of CCS’s feasibility is the conclusion that transportation of COs is
not a significant stumbling block to CCS’s feasibility, since 95 percent of the largest COz point sources are
within 50 miles of a possible geologic sequestration site.> Proximity to theoretically ‘possible’ sequestration
sites is not the appropriate standard, since sequestration can only occur in fully characterized storage sites as
confirmed by the DOE above. ‘“Possible’ sequestration sites are completely unacceptable to permitting
authorities for sequestration until fully characterized, and that process may prove them to be unsuitable. This
is illustrated by the fact that the study cited by EPA included the Mid-Continent Rift formation when
calculating the 95 percent statistic. However, the Minnesota Geological Survey concluded the following
regarding the Mid-Continent Rift:

“The key conclusion of the report is, therefore, that, unlike better known rocks in oil or coal
producing regions, we have little information on the Rift. A major effort costing tens to hundreds of
millions of dollars would therefore be required to test the Rift sedimentary rocks in Minnesota for
required reservoir capacity and properties, and the probability that these requirements would not be
confirmed, despite this effort, is high.”

The Mid-Continent Rift therefore is not a ‘feasible’ sequestration site. For the Project, the nearest sites
meeting the ‘fully characterized’ standard for sequestration would be oil and gas fields in western North
Dakota, approximately 400 miles away.> Transporting CO; this distance is a significant stumbling block to
the feasibility of implementing CCS at the inception of plant operations.

Furthermore, the 30-year averaging provision does not provide the flexibility to allow for construction of the
Project, even if it has developed technically feasible plans to commence CCS when regulatory and economic
conditions warrant. EPA acknowledges that the Administration’s “CCS Task Force report recognized that
CCS would not become more widely available without the advent of a regulatory framework that promoted

L EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22414.

’ DOE. “Mesaba Energy Project Final Environmental Impact Statement.” DOE/EIS-0382. November, 20009. p. 2-24.
* EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22415.

* Thorleifson, L. H., ed., “Potential capacity for geologic carbon sequestration in the Midcontinent Rift System in
Minnesota,” Minnesota Geological Survey Open File Report OFR-08-01. 2008. See http://purl.umn.edu/117609,
page 10.

> Energy & Environmental Research Center. “Carbon Management Plan for Excelsior Energy.” November 30, 2007.

Page 2



CCS or a strong price signal for CO2.”¢ No regulatory price signal exists that would support CCS, nor is
there any reasonable prospect for such a signal to be established in the foreseeable future. In addition, to
ensure that the power plant is capable of meeting the 30 year standard, project lenders for the power plant
would require that the future CCS project (which includes a ~400 mile pipeline in the Project’s case) be fully
engineered with all necessary permits and contracts in place before construction of the power plant could
begin. Due to these economic and logistical obstacles, further development of the Project is impossible

unless the issues raised by this Proposed Rule are resolved by deeming the Project a transitional soutce.

Transitional Sources

As established above, the Proposed Rule would eliminate the Project as a potential future clean coal power
supply option, ensuring that its demonstrative purposes will remain unmet and that over $40 million in sunk
costs that have been expended over the past eight years to develop the Project may not be recovered.
Imposing such an acutely disruptive standard on the Project after such substantial investment has been made
would be wasteful, in direct opposition with EPA’s stated intention to avoid precisely this result.
Implementing this profound disruption without relief for projects in the development pipeline will deter
future participation in DOE public/private partnerships designed to address national energy security
priorities. Local and state government contributed over $20 million toward cooperative development of the
Project through the partnership with DOE in order to help advance national energy policy, and it is
important that the federal government send the signal that it will not leave such investments stranded by its
own future actions. This result would be contrary to EPA’s projection that the cost of the rule would be
zero. Such a capricious and unpredictable regulatory climate for the electric power industry (where ten year
project development and construction cycles are now typical) creates insurmountable barriers to innovation.
EPA presumably does not seek to stifle innovation, and has explicitly recognized that wasting sunk costs is
unacceptable and not intended under Section 111 of the Clean Air Act:

“Applying the 1,000 Ib CO2/MWh standard would likely result in the loss of their sunk costs and
would likely cause multi-year delays, or even abandonment, of their plans to construct. (Nor is the
1,000 Ib CO,/MWh standard approptiate for CCS sources, as discussed below.) This is not within the
scope of BSER.””7

In an attempt to avoid wasting sunk costs, creating regulatory discontinuity, and discouraging innovation,
EPA is properly proposing to exempt ‘transitional sources’ from the new source performance standard
(“NSPS”).8 However, the proposed definition for transitional sources is too narrow and the relief provided
to such sources is too brief to achieve this goal. This can be remedied by broadening the definition of
transitional sources and extending their period of exemption. Doing so would ensure that the goals driving
the establishment of transitional sources are met, without threatening the only benefit that EPA has identified
to the Proposed Rule” — i.e., the signal it sends that future coal plants must be positioned to implement CCS
or similar GHG reductions. Even with a broader definition and longer exemption for transitional sources,

the Proposed Rule would send the intended signal not to develop a coal project that does not incorporate

® EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22416.

7 Ibid. p. 22422.

® Ibid. p. 22421.

% Ibid. p. 22401.
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CCS from inception to anyone who has not already expended tens of millions of dollars and years of
development toward a project that was not conceived and developed to meet the proposed standard.

Broadening the definition of “transitional sources” would help to avoid stranding the investment of time and
resources in the Project. EPA’s proposal to define transitional sources as only those with final air permits is
excessively narrow, because it does not adequately recognize the substantial preconstruction planning and
sunk costs that are incurred long before reaching that milestone in today’s complex regulatory process for
large baseload power project development. EPA acknowledges that it “does not have information as to the
extent of their costs, their preconstruction planning, or their overall business plans.”10 This statement
recognizes the need for EPA to consider the factual information provided in these comments and make a
determination regarding inclusion of the Project within the final definition of “transitional projects.”
Requiring a final air permit ignores the permitting complexities that exist in certain jurisdictions. For
example, Minnesota’s power plant siting process required that two sites be considered, and in the case of the
Mesaba Project, this necessitated development of a joint state and Federal EIS that fully characterized both
sites. Uncertainty regarding which site would be selected prevented earnest pursuit of the air permit until the
site permit was issued, at which point tens of millions of dollars in development and years of effort had
already been invested. Absent this requirement, the final air permit would likely have been issued. The
Mesaba Project has conducted extensive preconstruction planning and incurred substantial sunk costs, and
should be given the opportunity to recover those costs. This could be easily remedied by including in the
definition of transition projects both those having site construction permits, as well as air permits. It is
unlikely that this would significantly increase the pool of transition sources, and as mentioned above, the cost
of doing so is negligible considering EPA’s certainty regarding how few will actually proceed to construction.

Furthermore, it is appropriate to preserve projects that are part of federal clean coal initiatives that have the
potential to advance the interests of commercializing CCS, in order to give those projects the opportunity to
achieve their objectives as well as repay loans. Toward this end, EPA made an exception to its definition of
transition sources in the Proposed Rule to include projects that have expired air permits but have also
received a DOE CCS loan or grant.!! This exception should be extended to any active project that has
received DOE clean coal funding. NGCC cannot be considered the Best System of Emission Reduction for
such projects, because conversion to NGCC would frustrate the project’s purpose of technology
demonstration. While CCS is currently economically infeasible for the Mesaba Project, construction of the
Project would still advance clean coal technology, as acknowledged by DOE:

“It is important to recognize that the successful operation of the Mesaba Energy Project will mark an
important milestone towards both the eventual co-production of electric power, hydrogen, and
strategic transportation fuels and chemicals (from the synthesis gas) and the implementation of
emerging carbon management strategies through IGCC technologies. In short, the commercialization
of IGCC is a vital milestone toward meeting the growing demand for electric power generation
capacity, ensuring the nation’s energy security (through co-production), and enabling more stringent
future environmental regulation(s) (through carbon capture and sequestration technologies).

Advancements in IGCC and CCS must converge before the two can be fully integrated and the
benefits fully realized. DOE expects that the combined efforts of these programs will enable large-

% 1bid. p. 22422.
" bid. p. 22422.
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scale commercial designs to be available by 2020 that offer 90% carbon capture with 99% storage
permanence at less than a 10% increase in the cost of energy services. Although the planned in-service
date for the Mesaba Energy Project is well in advance of the timeline for achieving the DOE goal,
projects like Mesaba that are amenable to carbon management will advance the state-of-the-art in
gasification technology and thereby make CCS more likely to be deployed in the future.”!?

Extending the period of transition is also necessary to avoid stranding the investment to date in the Project.
EPA proposes to establish a 12 month deadline to initiate construction “as a mechanism for revealing which
of these sources qualifies as a transitional source” because they lack sufficient information to determine which
sources are truly transitional.’> Given the persistent economic downturn and accompanying natural gas
overproduction, this approach is inadequate to avoid cancellation of advanced stage projects. The primary
information that EPA does not have and appears concerned with ascertaining is the extent of sunk costs that
have been incurred: “We believe that any of these 15 proposed sources that commences construction within
12 months of today’s rulemaking proposal should be considered to have incurred substantial sunk costs and
will have engaged in sufficient preconstruction planning so that the 1,000 Ib CO2/MWh standard should not
apply.”* Sunk costs and preconstruction planning can be easily determined — in the case of the Mesaba
Project, $40 million has been expended over 8 years, and advanced development milestones have been
achieved. By contrast, power plant development schedules ate nototiously unpredictable and can be subject
to myriad exogenous delays that are wholly outside a developer’s control. Rather than ‘revealing’ a project’s
status, imposing an arbitrary deadline to initiate construction merely adds unacceptable developmental risk.
In fact, this Proposed Rule itself virtually assures that the 12 month deadline is unachievable by any project.
Most of the 12 month period will be consumed before the final rule is even issued, and court challenges will
not be resolved until long after that deadline has passed. Additionally, “transitional sources would become
subject to the requirements the EPA would promulgate at the appropriate time, for existing sources under
111(d).”*> There is no certainty that the existing source standard will not, when issued, also require CCS and
potentially force closure of transitional sources long before their investment is recovered. For these reasons,
arranging financing for $2-3 billion coal power plant projects in the next 12 months subject to this level of

regulatory uncertainty is impossible.

Therefore, extending the 12 month deadline is necessary. A project’s status as a transitional source should be
valid for at least as long as the permits it has been issued remain valid. Additionally, status as a transitional
source should not be revoked before EPA promulgates final new source performance standards for existing
sources under Section 111(d), as resolution of that uncertainty will be critical to securing financing of the
transitional sources. Imposing a shorter deadline only ensures that sunk costs will in fact be lost, while
providing no benefit associated with the signal sent domestically and internationally by the Proposed Rule. As
alluded to above, an even better solution is simply to have the Rule provide that any CCPI project will be
treated as a transitional source.

2 DOE. Testimony submitted to the Mesaba Energy Project Contested Case Hearings, January 29, 2008. Docket
No. E-6472/GS-06-668, filed under public comments, ALJ Batch 4.

B EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22422.

" EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22422.

 Ibid.
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In justifying why transitional sources must be exempted from the proposed standard, EPA states the
following:

“Transitional sources have already incurred substantial costs in permitting and taking other steps
preparatory to commencing construction as coal-fired power plants within 12 months of the date of
this proposal, which may include purchasing land for the new facility. Considering these sunk costs,
converting their plant design to NGCC would be significantly more expensive than for proposed non-
transitional sources that have not reached the stage of development that transitional sources have
reached. The EPA is required to consider costs in determining the BSER adequately demonstrated,
and under these circumstances, the costs factor points away from treating NGCC as BSER for
transitional sources.”!

The same considerations apply to sources that have incurred substantial costs but have not obtained an air
permit or cannot initiate construction within 12 months. The costs associated with developing large coal
plants are much greater than those of developing NGCC, and it is not practical to recover the development
costs of the former through construction of the latter. At the least, projects that have received a site permit
should be included and granted sufficient time to commence construction, until the later of permit expiration
or three years after the CO2 NSPS for existing sources is final. CCPI projects should receive even further
consideration, especially when substantial state funding and legislative action was associated with the project’s
development.

Inconsistency between the Proposed Rule and Previous EPA Guidance

Exacerbating the disruptiveness of the Proposed Rule is the fact that it is an abrupt departure from the
historical relationship between NSPS and best available control technology (“BACT”), recent BACT guidance
from EPA, and a recent order from EPA on the subject. The former EPA New Source Review Section Chief
described the relationship between NSPS and BACT as follows:

“The NSPS are established after long and careful consideration of a standard that can be reasonably
achieved by new source anywhere in the nation. This means that even a very recent NSPS does not
represent the best technology available; it instead represents the best technology available nationwide,
regardless of climate, water availability, and many other highly variable case-specific factors. The
NSPS is the least common denominator and must be met; there are no variances. The BACT
requirement, on the other hand, is the greatest degree of emissions control that can be achieved at a

specific source and accounts for site-specific variables on a case-by-case basis.”!”

A comparison of recent BACT determinations with applicable NSPS for conventional pollutants confirms
the fact that EPA sets NSPS at a less stringent level than what is required under BACT.'® In stark contrast, in
the context of CO and the Proposed Rule, several air permits have recently been issued for coal-fueled
power plants, and BACT for CO» was determined to be much /ess stringent than the NSPS for CO; in the

' Ibid.

1 McCutcheon, Gary, New Source Review Chief, EPA. Letter to Mr. Richard E. Grusnick, July 28, 1987. See
http://www.epa.gov/region07/air/nsr/nsrmemos/crucial.pdf.

8 For example, according to EPA’s BACT/RACT/LAER Clearinghouse, recent BACT determinations for SO2 have been around
0.06-0.08 Ib/mmBTu (see Karn Weadock Generating Complex and John W. Turk Jr. Power Plant), which at any reasonable heat
rate is much lower than the recently updated NSPS of 1.0 lb/MWh(gross) or 1.2 lb/MWh(net), at 40 CFR 60.43Da(l)(1).
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Proposed Rule.’” It is unprecedented and unreasonable for an NSPS to be established that is more stringent
than any previous BACT determination.

Furthermore, as stated by USEPA in guidance on BACT for greenhouse gases:

“CCS may be eliminated from a BACT analysis in Step 2 if the three components working together
are deemed technically infeasible for the proposed source, taking into account the integration of the
CCS components with the base facility and site-specific considerations (e.g., space for CO; capture
equipment at an existing facility, right-of-ways to build a pipeline or access to an existing pipeline,
access to suitable geologic reservoirs for sequestration, or other storage options).

While CCS is a promising technology, EPA does not believe that at this time CCS will be a technically
feasible BACT option in certain cases. As noted above, to establish that an option is technically
infeasible, the permitting record should show that an available control option has neither been
demonstrated in practice nor is available and applicable to the soutrce type under review. EPA
recognizes the significant logistical hurdles that the installation and operation of a CCS system
presents and that sets it apart from other addon controls that are typically used to reduce emissions of
other regulated pollutants and already have an existing reasonably accessible infrastructure in place to
address waste disposal and other offsite needs. Logistical hurdles for CCS may include obtaining
contracts for offsite land acquisition (including the availability of land), the need for funding
(including, for example, government subsidies), timing of available transportation infrastructure, and

developing a site for secure long term storage.”?

In this guidance, EPA took a measured and thoughtful approach to determining whether CCS is technically
feasible on a case-by-case basis, and indicated that there were circumstances where its application is not
appropriate. CCS would presumably be determined infeasible in locations like Minnesota with no access to
suitable geologic storage, as described above. Gina McCarthy, EPA’s Assistant Administrator directly
supported this presumption by stating that EPA “want[s| to be clear as we're moving forward that the rules
will not require carbon capture and storage at every facility.”?! In stark contrast, the language in the Proposed
Rule incorrectly states that CCS is feasible throughout the US. Developers following and relying upon EPA’s
BACT guidance that apparently confirmed the regulatory viability of the Mesaba Project could not anticipate
EPA’s sudden reversal in the Proposed Rule. This unanticipated reversal of EPA’s public guidance
unnecessarily increased the amount of sunk costs that will now be stranded due to the Rule unless the relief
sought by these comments is granted.

A recent order provided significant assurance to the Mesaba Project that EPA would not seek to
fundamentally alter the project or its purpose. In its order on the Cash Creek Generation case on the subject

Y Eor example, the CO, BACT limit for the Wolverine Power Supply Cooperative’s plant in Rogers City, M|l was established at 2.1
Ib/kW-hr gross output (see permit No. 317-07 issued June 29, 2011), which is more than double the proposed 1,000 Ib/MWh
NSPS. Also, the CO, BACT limit for Tenaska’s Taylorville Energy Center is 5,031,409 tons/yr (see
http://yosemite.epa.gov/r5/in_permt.nsf/91890e7b650daf8f8625763f00504d0d/0cb5c14de3c78d39862579f3006f24b7/SFILE/
ATTM5GSQ/05040027.pdf), which would be approximately 2,100 Ib/MWh(net) based on a 602 MW capacity.

20 EPA. “PSD and Title V Permitting Guidance for Greenhouse Gases,” p. March, 2011. EPA-457/B-11-001, p. 36. See
http://www.epa.gov/nsr/ghgdocs/ghgpermittingguidance.pdf.

* Bravender, Robin. “EPA Signals Push for Efficiency to Control Greenhouse Gas Emissions.” New York Times. April
26, 2010. See http://www.nytimes.com/gwire/2010/04/26/26greenwire-epa-signals-push-for-efficiency-to-
control-gre-63224.html
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of requiring an IGCC facility to use natural gas as a clean fuel under BACT, the Environmental Appeals
Board and EPA established clear limits on the extent to which BACT may be used to alter a source:

“On the question of whether an option may be excluded because it redefines the proposed source, the
EAB has developed an analytical framework that EPA uses to assess this issue in its own permitting
decisions. See, e.g., Prairie State, slip op. at 26-37; Desert Rock, slip op. at 59- 65. The framework calls
for the permitting authority to first determine from the particular record how the permit applicant
"defines the proposed facility's end, object, aim, ot purpose" (the "basic" or "fundamental" design of
the facility). The relevant definition of the facility should reflect "reasons independent of ait quality
permitting." The next step is for the permitting authority to then take a "hard look" at the applicant's
determination in order to "discern which design elements ate inherent for the applicant's purpose and
which design elements may be changed to achieve pollutant emissions reductions without disrupting
the applicant's basic business purpose for the proposed facility." As patt of the latter step, the
permitting authotity should keep in mind that "BACT, in most cases, should not be applied to
regulate the applicant's purpose ot objective for the proposed facility."”??

According to DOE, the purpose of the Project is to demonstrate coal gasification technology. Pursuant to
the above guidance from EPA, BACT should not be applied to regulate the Project’s purpose. Yet the
Proposed Rule would enable NSPS (which is by definition less stringent than BACT) to circumvent this
important protection and force the Project convert to NGCC (thereby frustrating the project purpose) or be
canceled. This requirement is inconsistent with previous public statements by EPA, such as Assistant
Administrator McCarthy’s acknowledgement of EPA’s long-held precedent is not to require fuel-switching,
where she noted that “there's been good reason why we haven't done it in the past.”’?*> By ensuring the
Project is deemed a transitional project and remains so for a sufficient period of time, this abrupt regulatory

reversal and its attendant waste can be avoided.

Contingency Planning

EPA proposes to establish NGCC as the Best System of Emission Reduction for coal plants based on its
projection that gas-fired EGUs will be less costly than coal fired EGUs.?* This projection necessarily relies
on current natural gas price projections,?® which history demonstrates are volatile and unpredictable. In its
regulatory impact analysis, EPA did not consider any scenarios in which delivered natural gas prices exceed
$8/mmBtu, despite the fact that prices exceeded $12/mmBtu as recently as 2008.26 Unbridled optimism
regarding natural gas supplies led to an extremely costly overbuild of natural gas power supply only ten years

ago. By effectively placing a moratorium on contingency planning with coal plant development, EPA is once

22 USEPA. “Order Responding to Issues Raised in January 31, 2008 and February 13, 2008 Petitions, and Denying in Part and
Granting in Part Requests for Objection to Permit.” See
http://www.epa.gov/Region7/air/title5/petitiondb/petitions/cashcreek response2008.pdf.

** Bravender, Robin. “EPA Signals Push for Efficiency to Control Greenhouse Gas Emissions.” New York Times. April
26, 2010. See http://www.nytimes.com/gwire/2010/04/26/26greenwire-epa-signals-push-for-efficiency-to-
control-gre-63224.html

** EPA. “Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units (Proposed Rule).” Federal Register 77:72 (April 13, 2012) p.22418.

> EPA. “Regulatory Impact Analysis for the Proposed Standards of Performance for Greenhouse Gas Emissions for
New Stationary Sources: Electric Utility Generating Units.” EPA-452/R-12-001. March 2012. p. 5-13.

%% U.S. Energy Information Administration. “U.S. Natural Gas Electric Power Price.” Monthly data 2002-2012. See
http://www.eia.gov/dnav/ng/hist/n3045us3m.htm.
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again placing a huge and long-term bet on projections of low natural gas prices. In the event that natural gas
prices rise above levels assumed by EPA, the Rule would result in billions of dollars of expenditures, which is
not consistent with the Unfunded Mandates Reform Act of 1995.7

Maintaining a diverse range of electricity supply options is essential to ensuring a secure energy future.
Towards this end, the Project was initially enabled under Minnesota state law with the purpose of developing
energy generation faciliies using innovative generation technology with significantly reduced emissions
relative to traditional technologies, and capable of providing long-term supply at a hedged, predictable price.?®
While current economic trends do not favor coal, until the promulgation of this Rule, the Project remained a
valuable electric supply option to protect Minnesota in the event that natural gas prices once again begin
exhibiting t