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Nemadji Trail Energy Center Purpose and Need

1.0 PURPOSE AND NEED

Dairyland Power Cooperative (Dairyland) is proposing to participate with South Shore Energy, LLC
(SSE), a subsidiary of ALLETE, Inc. (together the “Owners”), an operating division of ALLETE Inc., in a
one on one combined cycle natural gas turbine (CCGT) with an in-service date in 2025 (the Project).
Dairyland has conducted an extensive round of resource planning activities culminating in a Sustainable
Generation Plan. A key component of the plan is a share! of a highly efficient, state of the art, one on one
combined cycle plant named the Nemadji Trail Energy Center (NTEC). The NTEC facility is a
cornerstone enabling Dairyland’s Sustainable Generation Plan which is weighted very heavily with
renewable sources. This Project will be designed to be highly flexible and capable of operating in peaking
and intermediate load modes to fulfill energy and capacity requirements for Dairyland, alongside its

renewable additions.

Dairyland participated in several renewable requests for proposals (RFPs) in conjunction with the
National Renewable Cooperative Organization (NRCO) and conducted its own RFP in support of finding
the best available dispatchable capacity and energy source to mesh with Dairyland’s extensive reliance on
intermittent renewable projects. In addition, Dairyland along with the other potential NTEC participants
conducted an extensive siting and self-build technology assessment, which helped inform the best options
for further consideration in the Dairyland plan.

During the planning process Dairyland conducted numerous presentations and discussions with its
distribution cooperative managers, Dairyland Board Committees and the Dairyland Board of Directors. In
addition, Dairyland conducted a strategic planning process with its Board of Directors and Cooperative
Managers culminating in the Dairyland Strategic Plan. A cornerstone of Dairyland’s strategic plan is the
Sustainable Generation Plan of which the Project is a significant part. Dairyland’s Board having evaluated
the resource options available to Dairyland authorized the pursuit of a share of the Project at its January
2016 board meeting.

1.1  Project Description

The Project includes a fired output of approximately 625 MW 1x1 CCGT electric generating unit
consisting of one H-Class gas turbine generator, one heat recovery steam generator (HRSG) with duct
firing, and one steam turbine generator (STG). NTEC will burn natural gas with the capability to be

retrofitted to use fuel oil as a backup fuel. NTEC will be between approximately 26 acres to 75 acres,

! Dairyland’s share in the facility will ultimately be determined by the size of the turbine selected and the additional
generation needs Dairyland identifies.
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depending on the site selected for the Project, and would be located near Superior, Wisconsin. A general
simulation of the Project is shown in Figure 1-1. The Project will be cooled using dry cooling by finned
heat exchangers. The Project will include a 345-kilovolt (kV) transmission line tap at the existing
Arrowhead to Stone Lake Transmission Line as well as a switching station located southeast of the
potential plant sites. This transmission line will be between approximately 3.7 miles to 7.1 miles,

depending on the site selected and constructed.

Figure 1-1: Nemadji Trail Energy Center

For a dry cooling heat rejection system, cooling would be provided by the following:

e A large finned heat exchanger with fans (fin fan heat exchanger) moving ambient air across the
outside of the tubes and fins (like a radiator in a car) would be used to reject the energy in the
steam leaving the steam turbine.

e A separate finned heat exchanger with fans would be used to reject the energy in the heat transfer
fluid used in the auxiliary cooling loop. This auxiliary cooling loop is used for miscellaneous
plant cooling duties such as lube oil cooling, compressed air cooling, generator cooling, and other
similar duties associated with heat generated in equipment during operation.
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e Athird finned heat exchanger with fans may also be included to cool the blown down water from

the HRSG to acceptable limits for the process wastewater discharge for the facility.

1.2  Profile of Dairyland Power Cooperative

Dairyland is a generation and transmission cooperative and was formed to produce and deliver electricity
to rural electric cooperatives in 1941. Dairyland, headquartered in La Crosse, Wisconsin, serves
approximately 600,000 customers in four states — Wisconsin, Minnesota, lowa, and Illinois (Dairyland,
2019; Figure 1-2). Dairyland has 24 member cooperative systems (Wisconsin — 18 members; lowa — 2
members; Minnesota — 2 members; Illinois — 1 member; lowa/Minnesota — 1 member) and serves 17
municipal customers in the Upper Midwest (Wisconsin, lowa, and Minnesota) with a service area that

encompasses 62 counties in four states.

Figure 1-2: Dairyland Power Cooperative Member Systems’ Service Area
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Dairyland has or contracts for generating resources to produce electricity with coal, natural gas, hydro

dams, wind, landfill gas, and solar. Dairyland delivers electricity over 3,200 miles of transmission lines
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and 300 substations located throughout the system’s 44,500 square mile service area. Dairyland and its
members are part of a larger group of Touchstone Energy Cooperatives that work together to find
innovative energy solutions and educate consumers about energy efficiency, safety, renewable energy, the
cooperative business model, and the value of electricity.

1.3 Profile of Minnesota Power

Although not a rural electric cooperative and therefore not regulated by the U.S. Department of
Agriculture (USDA), Rural Utilities Service (RUS), SSE will be a Project participant with Dairyland for
construction of the Project. SSE is a subsidiary of ALLETE, Inc., and Minnesota Power (MP) is a
division of ALLETE, Inc. In initial studies, MP was a partner. Since the conclusion of initial studies, SSE
has taken over as Owner with Dairyland. Since MP was a Project partner during initial studies, MP is

described in the following sections related to the siting study for the Project.

MP serves approximately 145,000 residential and commercial customers, and serves 16 municipalities
(MP, 2017; Figure 1-3). MP is a transmission-owning member of the Midcontinent Independent System
Operator, Inc. (MISO) and participates in the organized markets under the MISO tariff.

1.4 Purpose and Need for the Proposed Project

Dairyland’s vision is to exceed member expectations as a safe, sustainable premier power cooperative.
The objective is to provide safe and reliable power to its members at a low and reasonable cost. From a
resource planning perspective, Dairyland needs to secure capacity and energy resources that meet the
system peak and demand for electricity for the years to come. This includes accounting for required
system reserve margins in MISO and covering Dairyland’s forecasted losses to ensure reliability and
resource adequacy during unforeseen events such as uncertainties in extreme weather and forced outages
for generators. Dairyland needs to add new generating capacity to the current resource mix to serve
growing load within the service territories that the member cooperatives serve (including the newly
acquired member cooperative load of approximately 175 MW, in Minnesota and Illinois, from Interstate
Power and Light) and to replace generation that was recently retired. The addition of the NTEC will also
enable Dairyland to facilitate the addition of new renewable electricity sources to the power portfolio by

complementing their intermittent nature.
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1.41 Demand Forecast

Dairyland provides wholesale electric service to 24-member distribution cooperatives and classifies sales
to member cooperatives as Class A. Dairyland’s energy sales increased at an average of 1.1% annually
over the last five years, while Dairyland’s peak grew at an average of 1.8% over the same period, due
mainly to the growth of the Large Commercial and Industrial (C&l) class. Energy for the Large C&I class
has grown from 15.0% (2011-2015) of Class A sales five years ago to 17.0% of Class A sales how. While
the Large C&I class is growing at a higher rate, Dairyland’s residential customers still account for 61.3%
of Class A energy sales and 80.7% of customers (Figure 1-4). In addition to providing service to its
member distribution cooperatives, Dairyland provides wholesale service to 17 municipal utilities and
classifies the sales as Class D (3 of the 17 are served by Dairyland indirectly through Class A

cooperatives).

Dairyland conducts load forecasting on a 2-year cycle, with the last available forecast for the Board of

Directors’ January 2016 decision to participate in NTEC, finalized in the fall of 2014. Dairyland’s energy
and peak were forecasted to grow at a 1.2% and 1.0% annual rate, respectively, over the 20 years included
in the 2014 Load Forecast. Figure 1-4 provides Dairyland’s energy sales composition by class as of 2015.

Figure 1-4: Dairyland Class A Energy Sales Composition 2015

Dairyland Power Cooperative Class A Sales Composition 2015
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Figure 1-5 shows the breakdown of forecasted energy requirements through 2033 from the 2014 Load
Forecast. Historical values are included from 1999 through 2013. Forecast numbers are based on the

historical numbers through 2013. As can be seen in Figure 1-5, there is an increase in energy sales in
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2023. Dairyland currently serves roughly half of the total requirements of Jo Carroll Energy, an Illinois
distribution cooperative member. Dairyland will serve a much larger portion of Jo Carroll’s total
requirement from the Dairyland portfolio in 2023 and beyond. This increase in forecasted load and
capacity requirement is included in Figure 1-6. (During 2018 an agreement was reached to bring the Jo-
Carroll load into the Dairyland system early, resulting in Dairyland now serving this new portion of Jo

Carroll’s load, this change is not reflected in Figure 1-5).

Figure 1-5: Dairyland Power Cooperative Energy Requirement Composition
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Figure 1-6: Dairyland Load and Capability
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Southern Minnesota Energy Cooperative (SMEC), a group of distribution cooperatives in Minnesota
(including three members of Dairyland), has acquired Interstate Power and Light’s Minnesota retail load.
This load is not included in the load forecast in Figure 1-4 as the addition of the load was not approved
and complete at the time of the forecast. Dairyland is forecasting to serve additional SMEC load starting
in 2025. Accordingly, the forecasted load is included in the load and capability Figure 1-6 starting in
2025.

Figure 1-6 shows Dairyland’s forecasted unforced capacity (UCAP) accredited resource capacity and
forecasted Planning Reserve Margin Requirement (PRMR) using the 2016 MISO capacity construct.
Dairyland owns or has under contract 987.5 megawatts (MW) of accredited capacity in MISO as of the
2016 load and capability assessment. In addition to load and capability Dairyland evaluates its need for
energy to hedge its members’ loads in the MISO market. Dairyland will rely on NTEC along with its
additional intermittent renewable contracts to provide additional energy demands that are coming into the

system as well as help replace the intermediate energy supply retired from its resource portfolio.

Dairyland is using a balanced and pragmatic approach to add natural gas generation and renewable
generation to meet the future load obligations and continue to diversify the Dairyland generation

portfolio. Dairyland intends to use short-term capacity contracts to purchase or sell any short-term
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capacity deficit or surplus. Dairyland is currently meeting the planning reserve margin requirements and
all of the renewable energy obligations and plans to do so in the future. As noted previously, the addition
of the NTEC will facilitate Dairyland adding additional renewables by complementing their intermittent

nature.

1.4.2 Purpose and Need for Federal Action

Dairyland intends to request financial assistance from RUS under its Electric Loan Program for its share
of the Project. The Secretary of Agriculture is authorized under the Rural Electrification Act of 1936, as
amended) to provide Federal loans for rural electrification and telecommunication development (7 U.S.C.
901 et seq.). Specifically, RUS is authorized to provide funding or loan guarantees for the construction of
electric distribution and transmission, as well as generation facilities, to provide and to improve electric

service in rural areas of the U.S.

The proposed Federal Action is for RUS to decide whether to provide financial assistance to Dairyland

for Dairyland’s portion of the Project.
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2.0 ALTERNATIVES

2.1 Introduction

Dairyland conducted detailed analysis and discussions with Dairyland Managers and Dairyland’s Board
of Directors through strategic planning sessions in the production of its preferred power supply plan over
a 3-year period. Dairyland also conducted a study of self-build options along with potential NTEC
participation. Dairyland conducted a RFP with potential energy providers for capacity and energy on a
long term basis in MISO capacity zone 1. These proposals included a variety of alternatives to meet

Dairyland’s supply needs, including:

e Coal

e Combustion turbines
e Combined cycle

e Reciprocating Engines

e Power Purchase Agreements (PPA)

These alternatives varied widely in cost per annual MW hour, years of delivery, and MW provided. Cost
ranged from $45,000 — $236,000/MW/year, and terms ranged from 3 — over 30 years. The various
alternatives would provide from 10 to over 350 annual MW. These alternatives also included additional
risks related to congestion and delivery, making it uncertain if these sources would be available when
required. Dairyland determined none of these alternatives would be superior to participation in the NTEC
Project, which would provide a very low energy cost, have a term life of at least 30 years, provide

approximately 300 MW of dispatchable firm capacity, and minimize congestion, delivery and other risks.

In addition, Dairyland conducted discussions with developers and other cooperatives through the NRCO
to evaluate a wide range of options, including a multitude of renewable projects. The Dairyland study
and planning effort culminated in the development of the Dairyland preferred power supply plan that
strikes a balance between the need for accredited capacity in MISO zone 1, intermediate energy flexibility
and numerous renewable resources. The plan was found by Dairyland’s board to be the best course of
action for Dairyland in this round of resource planning. The plan provides rate stability and reliability
under a number of different future scenarios. Therefore, Dairyland determined to proceed with

participation in the NTEC Project.
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The Project is a significant resource in the Dairyland’s power supply plan, balancing the intermittent
nature of renewable generation. Dairyland’s Board having evaluated the resource options available to

Dairyland authorized the pursuit of a share of the Project at it January 2016 board meeting.

Having determined to advance the NTEC project, MP and Dairyland sought to evaluate potential
alternative sites for a new generation project. Previously, a group of utilities serving the upper Midwest,
particularly the states of Wisconsin, Minnesota, and North Dakota, conducted a site selection study
(Siting Study) to identify and evaluate potential sites for the Project. The Siting Study included
consideration of potential sites across the upper Midwest that could potentially be used for joint
development of such a facility by multiple regional utilities. Specific sites would, therefore, be evaluated
based on the site location, ability to serve the needs of the participating utilities, and capability of the
facility to integrate into the systems of the participating utilities. The Siting Study identified several
suitable sites throughout the upper Midwest that appeared to provide reasonable sites for the Project. MP?
and Dairyland were among the utilities with service territory over which the Siting Study was conducted
and within which some sites were identified for potential future development. The objective of the Siting
Study was to identify and evaluate potential sites for the future joint development and construction of the
Project. MP and Dairyland reviewed this Siting Study in relation to this Project. While state siting
requirements required supplemental analysis, in general, the Siting Study methodology remains valid. MP
and Dairyland used the Siting Study as a substantial basis for the identification of alternative locations for
the Project. The following summarizes the overall Siting Study methodology and then focuses on those
portions of the Siting Study applicable to the joint development of the Project by MP and Dairyland.

2.1.1  Siting Study Objectives

The objectives of the Siting Study were consistent with the requirements of Dairyland and MP for the
Project. The proposed sites were to be capable of accommodating up to 900 MW of natural gas-fueled
combined cycle generation, with 780 MW combined cycle gas turbine technology considered for the base
case analysis. The objective of the overall Siting Study was to perform a desktop screening to identify a
minimum of three potential plant sites and provide the information necessary for the utilities to focus and

support subsequent site acquisition and permitting efforts.

2 MP is a division of ALLETE, Inc. As discussed in Section 1.3, MP was a partner in initial studies for the Project.
Since the conclusion of initial studies, SSE has taken over as Owner with Dairyland.

Rural Utilities Service 2-2 Dairyland Power Cooperative



Nemadji Trail Energy Center Alternatives

2.1.2  Siting Study Area

A Siting Study Area was defined to include the MISO region at the time of the Siting Study as it extended
through the states of North Dakota, Minnesota, and Wisconsin. The Siting Study Area boundary is
identified in Figure 2-1.

2.1.3  Siting Study Methodology
The Siting Study was completed in several phases. A brief description of each phase of the site selection

process is included below.

e Phase 1 — Identify Preliminary Site Areas: the first phase of the site selection process was to
identify Preliminary Site Areas that were near high voltage transmission lines and major natural
gas pipelines.

e Phase 2 — Identify Candidate Site Areas: Preliminary Site Areas were screened using readily
available maps and aerial photographs to eliminate sites with obvious development constraints
and to consolidate sites that were geographically or electrically similar to each other. The
remaining sites were designated Candidate Site Areas.

e Phase 3 — Candidate Site Quantitative Analysis: Candidate Site Areas were quantitatively
evaluated against several criteria organized into six major categories: transmission access, fuel
delivery, water supply, environmental, air quality impacts, and site development. The results of
the quantitative analysis were used to rank the sites in order from the most preferred site to the
least preferred site.

e Phase 4 — Identify Preferred Site Areas: Results of the quantitative analysis were reviewed by the
collective Project team and the six highest performing sites (identified at Preferred Site Areas)
were selected for further consideration.

e Phase 5 — Transmission Analysis of Preferred Site Areas: Preferred Sites were subjected to a
transmission load flow analysis to identify potential overloads on the transmission system caused
by injecting power at each of the Preferred Sites. These results were incorporated in the scoring
matrix and the Preferred Sites ranked relative to one another with scoring assessed in all

categories, including transmission load flow.

The initial step in the site selection process was to identify Preliminary Site Areas within the Siting Study
Area, analyze each Preliminary Site through a high-level desktop analysis, and identify Candidate Site
Avreas to carry forward for detailed analysis. Candidate Site Areas are general locations, which may be

larger than the amount of land required for plant development, that possess the necessary infrastructure
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and other characteristics that may allow them to be suitable power plant sites. The investigations
completed to identify Candidate Site Areas included the following major tasks:

o Identify and map locations within the Siting Study Area for infrastructure that are critical to
power plant development and where plant locations may be restricted for environmental and
regulatory reasons.

¢ Identify Preliminary Site Areas with consideration of the necessary infrastructure, environmental
constraints, and other development factors.

e Screen Preliminary Site Areas using readily available maps and other resources.
The methodology and results of these investigations are described in the following subsections.

2.1.4  Preliminary Infrastructure Screening for Preliminary Site Areas

To minimize the potential impacts and costs of plant development, prospective Preliminary Site Areas
should be located as near as practical to the necessary infrastructure, or physical resources, required for a
new generation project. Preliminary Site Areas were identified based on the proximity of a site area to
regional natural gas pipeline and transmission infrastructure. The first step in this process was to develop
a composite map that overlaid natural gas pipeline infrastructure and high voltage transmission

infrastructure. The basic infrastructure requirements used for this step were as follows:

e Preliminary Site Areas needed to be located directly adjacent to a transmission line or substation
operating at 230-kV or higher.

e Preliminary Site Areas needed to be within 5 miles of a 16-inch diameter or larger natural gas
pipeline.

e Preliminary Site Areas needed to be located within 5 miles of either a major river or a municipal

wastewater treatment facility of sufficient capacity.

Using the criteria listed above, the locations of infrastructure critical to economic power plant
development were determined and corresponding Preliminary Site Areas were identified. This resulted in
the identification of 115 Preliminary Site Areas throughout the three-state Siting Study Area for

additional screening investigations.

2.1.5 Desktop Screening for Preliminary Site Areas
The 115 identified Preliminary Site Areas that met the initial infrastructure requirements were subjected
to a desktop screening analysis to eliminate or consolidate sites with obvious development constraints or

redundant characteristics. For example, a preliminary site that was clearly surrounded by a residential
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neighborhood would be eliminated, and two preliminary sites that were geographically and electrically
similar in nature would be consolidated into one site. Hence, a preliminary site could represent multiple
suitable sites in close proximity to each other. In addition, preliminary sites that were within a national,
state, or local park were eliminated. Through this process, 81 of the 115 Preliminary Site Areas were
eliminated or consolidated. The remaining 34 Preliminary Site Areas, across the tri-state Siting Study

Area, were designated as Preliminary Site Areas.

2.1.6  Candidate Site Areas

To achieve a manageable number of Preliminary Site Areas for more detailed analysis, it was necessary to
further identify Candidate Site Areas from among these Preliminary Site Areas. The infrastructure
screening increased the requisite natural gas pipeline diameter from a minimum of 16 inches to a
minimum of 20 inches. Preliminary Site Areas were then subjected once again to individual review and
were evaluated relative to one another for strength of attributes. Following the desktop screening, 16
Candidate Site Areas were identified from the 34 Preliminary Site Areas. These Candidate Site Areas
included:

e North Dakota: three sites
e Minnesota: seven sites

e Wisconsin: six sites

2.1.7 Candidate Site Areas Evaluation

A quantitative analysis process was used to rank the 16 Candidate Site Areas. The first step in using such
a process is to identify the objectives or criteria to evaluate the candidates. The focus of the Candidate
Site Areas evaluation, as well as the criteria discussed in this section, was to assess the advantages and

disadvantages of each Candidate Site Area on a relative basis.

2.1.7.1 Candidate Site Areas Ranking Approach

The evaluation criteria used to judge the relative suitability of the Candidate Site Areas to support a gas-
fired combined cycle generation facility cover a number of specific attributes. Each of these attributes
represents a characteristic that is important in the evaluation of prospective sites and also serves to
differentiate the Candidate Site Areas from one another. These evaluation criteria are not equivalent in
their importance to the decision-making process. Therefore, each criterion was also assigned a weight
indicative of its relative importance to the decision process. Criteria with the highest weights are
considered the most critical for site development. The assignment of weights to the evaluation criteria was

based on the collective professional judgment.
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In total, 25 different criteria were used to evaluate the Candidate Site Areas. These criteria were first
organized into six major categories, and these six major categories were allocated weights that totaled 100
percent. For example, the Site Environmental category was assigned a weight of 10 percent. Therefore, 10
percent of an overall evaluation score was based on environmental criteria. Within each major category,
the criteria were assigned subweights indicative of each criterion’s relative importance. The composite
weight for each individual criterion was then calculated as an aggregate of all subweighted criteria within
a major category. The evaluation categories, category weights, criteria, criteria subweights, and composite

weights are summarized in Table 2-1.
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Table 2-1: Candidate Site Area Evaluation Criteria
Major Category/Category
Weight Sub Criterion (weight) [Evaluation Points — 100 point scale) Subcategory Rankings Scoring
Electric transmission/20 percent Transmission ranking from Load Flow Analysis (45 percent) [9.0 points] 0 — 20 percent relative ranking 50
Electric transmission/20 percent Transmission ranking from Load Flow Analysis (45 percent) [9.0 points] 21 — 40 percent relative ranking 40
Electric transmission/20 percent Transmission ranking from Load Flow Analysis (45 percent) [9.0 points] 41 — 60 percent relative ranking 30
Electric transmission/20 percent Transmission ranking from Load Flow Analysis (45 percent) [9.0 points] 61 — 80 percent relative ranking 20
Electric transmission/20 percent Transmission ranking from Load Flow Analysis (45 percent) [9.0 points] 81 — 100 percent relative ranking 10
Electric transmission/20 percent Locational Marginal Price (LMP) Analysis (45 percent) [9.0 points] Top 20™ percentile 50
Electric transmission/20 percent Locational Marginal Price (LMP) Analysis (45 percent) [9.0 points] 21% to 40" percentile 40
Electric transmission/20 percent Locational Marginal Price (LMP) Analysis (45 percent) [9.0 points] 41% to 60" percentile 30
Electric transmission/20 percent Locational Marginal Price (LMP) Analysis (45 percent) [9.0 points] 61% to 80" percentile 20
Electric transmission/20 percent Locational Marginal Price (LMP) Analysis (45 percent) [9.0 points] Bottom 20™" percentile 10
Electric transmission/20 percent Interconnection cost (10 percent) [2.0 points] Existing SW'tChyZTaﬁ);%?QS'On — bay space 50
Electric transmission/20 percent Interconnection cost (10 percent) [2.0 points] New switchyard — line tap location 10
Fuel supplgezzggn(zellverylso Distance to interconnection (20 percent) [6.0 points] 0 to 2 miles from site 50
Fuel supplgezzggn(zellverylso Distance to interconnection (20 percent) [6.0 points] 2 to 4 miles from site 30
Fuel supplgezzggn(zellverylso Distance to interconnection (20 percent) [6.0 points] Greater than 4 miles from site 10
Fuel supplgearlgsn(zellvery/?,o Competitive supply (30 percent) [9.0 points] 2 or more fuel suppliers within 15 miles of site 50
Fuel supplgearlgsn(zellvery/?,o Competitive supply (30 percent) [9.0 points] Only on fuel supplier within 15 miles of site 10
Fuel supplélearlggnctiellveryBO Pipeline delivery pressure (20 percent) [6.0 points] Equal to or greater than 650 psig 50
Fuel supplélearlggnctiellveryﬁo Pipeline delivery pressure (20 percent) [6.0 points] Less than 650 psig 10
Fuel supply and delivery/30 System upgrade costs (30 percent) [9.0 points] Minimal upgrades rgq_uwed (less than $25.0 50
percent million)
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Major Category/Category

Weight Sub Criterion (weight) [Evaluation Points — 100 point scale) Subcategory Rankings Scoring
Fuel supplgez:ggn(:ellveryﬁo System upgrade costs (30 percent) [9.0 points] Moderate upgrades required ($25 to $50 million) 30
Fuel supply and delivery/30 System upgrade costs (30 percent) [9.0 points] Significant upgrades r_eq_uwed (greater than $50 10

percent million)

Water supply and delivery/20 Surface water availability (30 percent) [6.0 points) High probability of water availability within 5 50
percent miles

Water supply and delivery/20 Surface water availability (30 percent) [6.0 points) Moderate probability of water availability within 5 30
percent miles

Water supp;gracr;gtdellverylzo Surface water availability (30 percent) [6.0 points) Low probability of water availability within 5 miles 10

Water supply and delivery/20 Groundwater availability (30 percent) [6.0 points] High probability of water availability within 10 50
percent miles

Water supply and delivery/20 Groundwater availability (30 percent) [6.0 points] Moderate probability of water availability within 30
percent 10 miles

Water supply and delivery/20 Groundwater availability (30 percent) [6.0 points] Low probability of water availability within 10 10
percent miles

Water supply and delivery/20 Municipal reclaim water availability (30 percent) [6.0 points] Sufficiently perml_tte_d recla_umed water source 50
percent within 5 miles

Water supply and delivery/20 Municipal reclaim water availability (30 percent) [6.0 points] Sufficiently perm_lttgd recla_lmed water source 30
percent within 10 miles

Water supply and delivery/20 Municipal reclaim water availability (30 percent) [6.0 points] Sufficiently perm_lttgd recla_lmed water source 10
percent within 15 miles

Water suppé)érir;?\tdellveryIZO Water discharge location (10 percent) [2.0 points] Acceptable water discharge location within 1 mile 50

Water supply and delivery/20 Water discharge location (10 percent) [2.0 points] No acceptable water dls_charge location within 1 10
percent mile

Site Environmental/10 percent Wetlands (25 percent) [2.5 points] High probability of avoiding wetlands 50

Site Environmental/10 percent Wetlands (25 percent) [2.5 points] Moderate probability of avoiding wetlands 30

Site Environmental/10 percent Wetlands (25 percent) [2.5 points] Low probability of avoiding wetlands 10

Site Environmental/10 percent Floodplains (25 percent) [2.5 points] Site outside of floodplain 50

Site Environmental/10 percent Floodplains (25 percent) [2.5 points] Part of site within floodglre;;n, potential developable 30

Site Environmental/10 percent Floodplains (25 percent) [2.5 points] Extensive floodplain, limited developable area 10
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Major Category/Category
Weight Sub Criterion (weight) [Evaluation Points — 100 point scale) Subcategory Rankings Scoring
Site Environmental/10 percent Cultural resources (25 percent) [2.5 points] Limited potential f(;rrgselal:ral resources to be 50
Site Environmental/10 percent Cultural resources (25 percent) [2.5 points] Moderate potential Lorresc:r:';ural resources to be 30
Site Environmental/10 percent Cultural resources (25 percent) [2.5 points] Significant potential g(r)gszt#[tural resources to be 10
Site Environmental/10 percent Sensitive species (25 percent) [2.5 points] 10 sensitive species or less within county 50
Site Environmental/10 percent Sensitive species (25 percent) [2.5 points] 11 to 20 sensitive species within county 30
Site Environmental/10 percent Sensitive species (25 percent) [2.5 points] Greater than 20 sensitive species within county 10
Air quality impacts/10 percent Class | Areas (30 percent) [3.0 points] Greater than 100 kilometers from Class | Area 50
Air quality impacts/10 percent Class | Areas (30 percent) [3.0 points] 50 to 100 kilometers from Class | Area 30
Air quality impacts/10 percent Class | Areas (30 percent) [3.0 points] Class | Area within 50 kilometers 10
Air quality impacts/10 percent Air permit feasibility (35 percent) [3.5 points] Low relative probability of having NAAQS 50
exceedances
Air quality impacts/10 percent Air permit feasibility (35 percent) [3.5 points] Moderate relative probability of having NAAQS 30
exceedances
Air quality impacts/10 percent Air permit feasibility (35 percent) [3.5 points] High relative probability of having NAAQS 10
exceedances
Air quality impacts/10 percent Nonattainment status (35 percent) [3.5 points] Site is not in a nonattainment county 50
. - . . Site is in an area with high potential to go
Air quality impacts/10 percent Nonattainment status (35 percent) [3.5 points] nonattainment 30
Air quality impacts/10 percent Nonattainment status (35 percent) [3.5 points] Site is in a nonattainment county 10
Site development/10 percent Existing use (20 percent) [2.0 points] Industrialized / brownfield site area 50
Site development/10 percent Existing use (20 percent) [2.0 points] Agricultural site area 30
Site development/10 percent Existing use (20 percent) [2.0 points] Forested / natural / undisturbed site area 10
Site development/10 percent Site access (10 percent) [1.0 point] Less than 0.5 mile to paved road 50
Site development/10 percent Site access (10 percent) [1.0 point] 0.5 to 1.5 miles to paved road 30
Site development/10 percent Site access (10 percent) [1.0 point] Limited site access or greater than 1.5 miles to 10
paved road
Site development/10 percent Rail access (10 percent) [1.0 point] Class I rail line within 1 mile of site 50
Site development/10 percent Rail access (10 percent) [1.0 point] Class I line within 1 to 5 miles of site 30
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Major Category/Category
Weight Sub Criterion (weight) [Evaluation Points — 100 point scale) Subcategory Rankings Scoring

Site development/10 percent Rail access (10 percent) [1.0 point] Class | rail line greater than 5 miles from site 10
Site development/10 percent Proximity to FAA facilities (10 percent) [1.0 point] No FAA facilities within 5 miles of site 50
Site development/10 percent Proximity to FAA facilities (10 percent) [1.0 point] FAA facility within 1 to 5 miles of site 30
Site development/10 percent Proximity to FAA facilities (10 percent) [1.0 point] FAA facility within 1 mile of site 10
Site development/10 percent Noise / Visual receptors (20 percent) [2.0 points] No receptors within 0.5 mile of site 50
Site development/10 percent Noise / Visual receptors (20 percent) [2.0 points] 1 to 5 receptors within 0.5 miles of site 30
Site development/10 percent Noise / Visual receptors (20 percent) [2.0 points] Greater than 5 receptors within 0.5 mile of site 10
Site development/10 percent Site expansion (15 percent) [1.5 points] 200+ acres available with sufficient buffer zone 50
Site development/10 percent Site expansion (15 percent) [1.5 points] 100 to 200 acres available 30
Site development/10 percent Site expansion (15 percent) [1.5 points] Fewer than 100 acres available 10
Site development/10 percent Site ownership (15 percent) [1.5 points] Owned by Project participant 50
Site development/10 percent Site ownership (15 percent) [1.5 points] Partially owned by Project participant 30
Site development/10 percent Site ownership (15 percent) [1.5 points] Site owned by one or more third parties 10
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2.1.7.2 Candidate Site Scoring Summary

As shown in Table 2-2 and Figure 2-2, the following sites were identified to be the top six performing
sites: Wilton, SupGen, Prairie Island to Blue Lake, Antelope Valley to Huron, Arrowhead to Red Rock,
and Wempletown to Rockdale. The Frazee and Blue Lake sites were further considered and not deemed
well-suited for joint Project development.® Of the remaining candidate sites, the top six performing sites,

referred to as Preferred Sites, were carried on to the next stage of the site selection process. The Preferred

Sites were:
e Antelope Valley to Huron e SupGen
¢ Arrowhead to Red Rock o Wempletown to Rockdale
¢ Rocky Run to Gardner Park e Wilton

3 The Frazee and Blue Lake sites were not considered well-suited for a joint project between any utilities, not just for
a project with MP and Dairyland as the participants.
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Table 2-2: Candidate Site Scores
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Electric Transmission 20%
Transmission Ranking from Load Flow Analysis | 45% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LMP Analysis 45% 10 40 20 20 10 40 10 40 10 50 20 30 30 20 50 10
Interconnection Cost 10% 10 10 10 10 50 50 10 10 10 10 50 50 10 10 50 10
Fuel Supply & Delivery 30%
Distance to Interconnection 20% 50 50 50 50 30 50 50 50 50 50 50 50 30 50 50 50
Competitive Supply 30% 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Pipeline Delivery Pressure 20% 50 10 50 10 10 10 10 50 10 10 10 10 50 10 50 10
System Upgrade Costs 30% 30 30 50 10 10 10 10 10 10 10 10 10 50 10 50 10
Water Supply & Delivery 20%
Surface Water Availability 30% [ 50 10 50 30 50 50 10 50 50 50 50 50 50 50 30 10
Groundwater Availability 30% 10 30 10 10 10 30 50 10 10 30 30 50 30 50 30 10
Municipal Reclaim Water Availability 30% 0 0 0 0 0 0 30 50 0 0 0 0 30 50 0 0
Water Discharge Location 10% 50 10 50 50 50 50 10 10 50 10 50 50 50 10 50 50
Site Environmental 10%
Wetlands 25% | 50 50 30 30 30 50 30 50 50 50 30 30 50 50 50 50
Floodplain 25% 50 50 50 30 30 30 50 50 50 50 50 30 30 50 50 50
Cultural Resources 25% 30 30 10 10 30 10 50 30 30 30 50 30 10 30 30 50
Sensitive Species 25% [ 50 10 50 50 50 50 50 30 30 30 50 10 10 10 50 30
Air Quality Impacts 10%
Class | Areas 30% [ 50 50 30 50 50 50 50 50 50 50 50 50 30 50 50 50
Air Permit Feasibility 35% [ 50 30 10 30 10 30 50 10 10 30 30 30 10 30 30 30
Nonattainment Status 35% [ 50 10 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Site Development 10%
Existing Use 20% | 30 30 30 30 10 30 30 30 30 30 30 30 10 30 30 30
Site Access 10% 30 50 50 10 50 50 10 50 30 50 50 50 50 50 50 50
Rail Access 10% 10 10 30 10 30 50 30 30 50 50 30 50 50 30 50 10
Proximity to FAA Facilities 10% | 50 50 30 50 50 50 50 30 50 50 10 30 30 50 10 50
Noise / Visual Receptors 20% | 50 10 10 30 10 10 30 10 30 10 10 10 10 10 10 10
Site Expansion 15% | 50 30 50 50 50 30 50 30 50 30 30 30 10 30 30 50
Site Ownership 15% 10 10 50 10 10 10 10 10 10 10 10 10 50 10 10 10
Total Composite Score 100%(28.20 22.50 27.90 20.90 20.40 26.50 24.60 28.50]22.10 26.30 25.10 25.60 28.80 27.10 32.80 20.30
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Figure 2-2: Candidate Site Rankings
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The six top Preferred Sites were further evaluated for impacts on the transmission systems. At each site,
the number of overloads resulting from the new generation was tallied and weighted according to the
particular assets that were overloaded. Impacts on affected systems, either transmission lines or
substations, were weighted according to the relative significance of the implied infrastructure upgrades
required.* The relative percentage for each Preferred Site was then calculated based on the difference in
score between the Preferred Site with the lowest total score and the Preferred Site with highest total score.
Sites scores to be incorporated into the site scoring matrix were determined based on these relative
percentages with a low score of 10 for those sites with the greatest impact and a high score of 50 for those
sites having the least amount of impact. The nature and number of overloads encountered for each

individual site can be seen in Table 2-3.

It can be seen from Table 2-3 that the Antelope Valley to Huron site received the highest total load flow
analysis score out of the six sites evaluated and the Rocky Run to Gardner Park site received the lowest
total score. Antelope Valley to Huron received a score of 54 due to a relatively high volume of
overloaded assets resulting from the addition of 780 MW of additional capacity to the existing electric

transmission infrastructure. In this case, it was determined that eight individual assets would be

4 For instance, a 500-kV transmission line overload was weighted five times more than a 138/115-kV transmission
line overload and weighted twice as much as a 500-kV transformer overload.
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overloaded including several 230-kV and 345-kV transmission lines and a 345-kV substation, which
figure among the more relatively expensive assets to upgrade. Conversely, it was determined that an
addition of 780 MW at the Rocky Run to Gardner site did not result in any electric transmission asset
overloads. Thus, it received the lowest possible score of zero. The relative percentages for each site were
calculated based on these score extremes of 54 points and zero points. Matrix scores of 10, 20, 30, 40, and
50 were possible with a score of 10 corresponding to a relative percentage of 80% or above and a score of
50 corresponding to a relative percentage of 20% or below. As shown in Table 2-3, the Antelope Valley
to Huron, Arrowhead to Red Rock, and Wilton sites all received the lowest score of 10. The Rocky Run
to Gardner, SupGen, and Wempletown to Rockdale sites all received the highest possible score of 50.
Transmission Load Flow Analysis scores were incorporated into the site scoring matrix for these six sites
and the resulting site score totals were used to determine the rankings of the preferred sites relative to one

another. The results can be seen in Table 2-4 and Figure 2-3.

Once the transmission load flow evaluation was completed, a number of sensitivity analyses were
performed to test the sensitivity of the composite evaluation scores to various changes in criteria
weighting. For these sensitivity analyses, only the weights assigned to the six major evaluation categories
were adjusted. Six different sensitivity cases were executed: one case each for transmission, fuel, water,
environmental, air quality, and site development. The weight for the category that was emphasized was
increased 10 percent, and the other five categories were reduced by two percent each. The composite
weights for each category and weighted composite scores for each site were then recalculated. Table 2-5

contains a schedule of the category weights used in the sensitivity analyses.
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Table 2-3: Transmission Load Flow Analysis Scores for Preferred Sites

Sub Equip Overloads Line Overloads
500-kV | 345-kV [ 230-kV | 161-kV | 138/115-kV| 500-kV | 345-kV | 230-kV | 161-kV | 138/115-kV Relative .
' Initial Overload Total Score Percentage Matrix Score
Site Name Pointtvw) | 5 | a4 | 3 | 2 1 10| 8| 6 | a 2
Antelope Valley to Huron 428.1 1 4 3 54 100.00% 10
Arrowhead to Red Rock 359.8 1 7 45 83.33% 10
Rocky Run to Gardner Park 897.3 0 0.00% 50
SupGen 768 1 1 10 18.52% 50
Wempletown to Rockdale 431.2 1 1 6 11.11% 50
Wilton 212.7 2 1 2 13 45 83.33% 10

*Constraints were considered up to 780 MW.
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Table 2-4: Preferred Site Scores
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Electric Transmission 20%
Transmission Ranking from Load Flow Analysis | 45% 10 10 50 50 50 10
LMP Analysis 45% 10 20 50 30 20 50
Interconnection Cost 10% 10 10 10 10 10 50
Fuel Supply & Delivery 30%
Distance to Interconnection 20% 50 50 50 30 50 50
Competitive Supply 30% 10 10 10 10 10 10
Pipeline Delivery Pressure 20% 50 50 10 50 10 50
System Upgrade Costs 30% 30 50 10 50 10 50
Water Supply & Delivery 20%
Surface Water Availability 30% 50 50 50 50 50 30
Groundwater Availability 30% 10 10 30 30 50 30
Municipal Reclaim Water Availability 30% 0 0 0 30 50 0
Water Discharge Location 10% 50 50 10 50 10 50
Site Environmental 10%
Wetlands 25% 50 30 50 50 50 50
Floodplain 25% | 50 50 50 30 50 50
Cultural Resources 25% 30 10 30 10 30 30
Sensitive Species 25% 50 50 30 10 10 50
Air Quality Impacts 10%
Class | Areas 30% 50 30 50 30 50 50
Air Permit Feasibility 35% 50 10 30 10 30 30
Nonattainment Status 35% 50 50 50 50 50 50
Site Development 10%
Existing Use 20% | 30 30 30 10 30 30
Site Access 10% 30 50 50 50 50 50
Rail Access 10% 10 30 50 50 30 50
Proximity to FAA Facilities 10% 50 30 50 30 50 10
Noise / Visual Receptors 20% 50 10 10 10 10 10
Site Expansion 15% 50 50 30 10 30 30
Site Ownership 15% 10 50 10 50 10 10
Total Composite Score 100%|29.10 28.80 30.80 33.30 31.60 33.70
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Figure 2-3: Preferred Site Rankings
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Table 2-5: Category Weights for Sensitivity Analyses for Preferred Sites

Base Transmission Fuel Water Environmental | Air Quality Site Dev
Category Weighted Weighted Weighted Weighted Weighted Weighted Weighted
(%) () ) (%) * (%) (%)
Electric Transmission 20% 30% 18% 18% 18% 18% 18%
Fuel Supply & Delivery 30% 28% 40% 28% 28% 28% 28%
Water Supply & Delivery 20% 18% 18% 30% 18% 18% 18%
Site Environmental 10% 8% 8% 8% 20% 8% 8%
Air Quality Impacts 10% 8% 8% 8% 8% 20% 8%
Site Development 10% 8% 8% 8% 8% 8% 20%
TOTAL 100% 100% 100% 100% 100% 100% 100%

The results of the sensitivity analyses were summarized by comparing each site’s ranking under the
various cases. A site’s rank was determined by sorting the sites based on their composite evaluation
scores and then numbering them sequentially, with a rank of one assigned to the site with the highest base
score. These ranks are summarized in Table 2-6. The shaded cells in this table indicate the sensitivity

cases where individual sites either increased or decreased in rank.

Review of Table 2-6 indicates that site base rankings remained unchanged when evaluated for sensitivity
to both the Environmental and Air Quality scoring categories. In each of the remaining sensitivity
analyses, however, the site rankings were affected as indicated by shaded cells. Red cells indicate sites

increasing in rank, and green cells indicate sites decreasing in rank from the base case scenario. The
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Table 2-6: Preferred Site Area Rankings for Sensitivity Analyses

Base Transmission Fuel Water [Environmental |Air Quality| Site Dev

Weighted Weighted |Weighted | Weighted Weighted |Weighted | Weighted
Site Name Rank Rank Rank Rank Rank Rank Rank
Wilton 1 2 1 3 1 1 2
SupGen 2 1 2 1 2 2 1
Wempletown to Rockdale 3 4 4 2 3 3 3
Rocky Run to Gardner Park 4 8 6 4 4 4 4
Antelope Valleyto Huron 5 6 5 6 5 5 6
Arrowhead to Red Rock 6 5 3 5 6 6 5

= Denotes arank increase

=Denotes arank decrease

changes in ranking for a site under each sensitivity case provide an indication of the relative strengths and

weaknesses of each site and the drivers for each site’s overall ranking.

2.2  Siting Study Conclusions

The objective of the Siting Study was to identify sites suitable for future development of a CCGT plant
with a nominal capacity of 900 MW and to provide the information necessary to focus and support
subsequent site acquisition and permitting efforts. Each of the six Preferred Sites identified in the Siting
Study were recommended to be considered as suitable alternatives for future development activities. As
site visits were not included in the scope of the Siting Study, the ability to investigate the preferred sites
and rank them relative to one another was limited to the resources available for desktop review. Site visits
and confirmation of water availability for specific sites were encouraged prior to subsequent actions.
Further investigation of the transmission constraints at each of the Preferred Sites and evaluation

transmission deliverability with respect to load and capacity zones was also recommended.

2.3 NTEC Site Selection

The overall Project objectives for Dairyland and MP, as joint developers of the NTEC Project, were
comparable to those identified for the overall Siting Study discussed previously. Therefore, the objective
in identifying potential sites for a joint project included all the requirements for infrastructure identified as
part of the overall Siting Study. Dairyland and MP also identified several other factors specific to a joint

project between these two utilities:

e All of MP’s load and the vast majority of Dairyland’s load is located in MISO Zone 1. As part of
MISO’s guidance for intrazone balancing of load and capacity, it was determined desirable for a

new generation to serve MP and Dairyland load in Zone 1, to be located in MISO Zone 1.
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e As MP and Dairyland service territories do not overlap, the utilities determined to provide for
logistical convenience for both utilities, the new facility should be located as close to the
boundary of their service territories as practical. This would minimize difficulties for one or both
companies’ accessing the facility due to extra travel distance or remote access.

e Alocation in proximity to both company’s service territories provides a suitable hedge for each
company’s load purchase within MISO.

o Compliance with any applicable local and state regulatory requirements.

These factors, along with the overall goals of minimizing distance from transmission infrastructure,
suitable gas supply facilities, and a water source needed to be considered as part of the identification of an

area suitable for a joint Dairyland/MP project.

2.3.1 Identification of NTEC Study Area

Dairyland’s service territory primarily includes large portions of western Wisconsin, southeastern
Minnesota, and northern lowa and Illinois (Figure 2-4). MP’s service territory includes areas of north and
central Minnesota. In considering these service areas, Dairyland and MP’s territories border each other
along the Minnesota/Wisconsin state line, extending south from Lake Superior — Duluth,
Minnesota/Superior Wisconsin. The service territories roughly border each other for approximately 75
miles to the south. This seam between the two service territories was identified and the most reasonable
location for a joint project between these utilities. An area extending 75 miles from the Duluth/Superior
area was identified for consideration and identification of potential alternative sites for the NTEC Project
(NTEC Study Area) (Figure 2-4).

2.3.2 Identification of Preferred Site Areas within NTEC Study Area

Having identified the NTEC Study Area for the Project, Dairyland and MP overlaid the Preferred Site
Areas identified in the Siting Study with the NTEC Study Area to determine if any Preferred Site Areas
were located within the NTEC Study Area. Two Preferred Site Areas, Arrowhead to Red Rock and
SupGen, are located with the 75-mile circle where the Dairyland and MP service territories roughly
border one another. The Arrowhead to Red Rock site is located southwest of Duluth within MP service
territory, but only a short distance from Dairyland service territory. The SupGen site is located in
Superior, Wisconsin, which is a short distance from both Dairyland and MP’s service territories. In other
portions of the NTEC Study Area, the two service territories are more widely separated and would be less

desirable for a joint project.
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2.3.2.1 Arrowhead to Red Rock

Arrowhead to Red Rock is a MP-owned site area and is the location of a line tap formed by the Northern
States Power Company Arrowhead to Red Rock 345 kV electric transmission line and two 36-inch Great
Lakes Gas Transmission natural gas pipelines. The site is also within 2 miles of a Northern Natural Gas
Company natural gas pipeline. The site is located in Carlton County, Minnesota, approximately 5.5 miles
south of the City of Cloguet and directly to the west of Chub Lake. The closest river is the St. Louis
River, at approximately 3.5 miles to the northeast. Approximately half of the site area is currently used for
agricultural purposes and the other half is forested. The site is accessed by Sheils Road to the south and is

2 miles away from a Burlington Northern Santa Fe (BNSF) rail line.

Following the quantitative scoring process in the overall siting study, this site ranked 5th out of the 16

Candidate Site Areas due to the following factors:

o Fuel Supply & Delivery: Scores in this category were strong. This site received the highest
possible scores for distance to interconnection, pipeline delivery pressure, and system upgrade
costs. It is located within close proximity to the Great Lakes Gas Transmission Ltd. pipeline
corridor, allowing it to receive one of the highest scores of any of the candidate sites in this
category. It is also located less than two miles from a 20-inch diameter Northern Natural Gas
Company pipeline. This site was not, however, awarded a high score for competitive supply as
the Northern Natural Gas line rated poorly as a primary source of fuel for other sites considered
in the Study.

o Water Supply & Delivery: This site received a competitive score in this category as it is located
approximately 3.5 miles from the St. Louis River, which has a 7Q10 of 185 millions of gallons
per day (MGD). It did, however, receive a low score for potential groundwater availability, which
served to bring its overall score down slightly.

e Other points to note about this site are that it received a lower relative score for the locational
marginal prices (LMP) Analysis, which kept it from ranking higher in the top five. As a MP-

owned site, it scored favorably in the site development category.

2.3.2.2 SupGen

SupGen is a MP-owned site located in Douglas County, Wisconsin, on the outskirts of the City of
Superior. The Stone Lake to Arrowhead 345-kV electric transmission line, owned by American
Transmission Company, traverses the site area. The closest natural gas pipeline is located approximately

5.5 miles south of the site area and includes two 36-inch diameter lines, owned by Great Lakes Gas
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Transmission Limited. The site is situated directly on the bank of the Nemadji River and less than 2 miles
from Lake Superior. The site area itself is partially forested and relatively free of development, except for
a small concrete foundation and pond in the western-most corner. Much of the surrounding area has been
appropriated for industrial use. The site is accessed directly by 31st Avenue E., and there is a branch of
the BNSF rail line less than half a mile to the northwest.

Following the scoring process, this site ranked 2nd out of the 16 Candidate Site Areas due to the

following factors:

o Fuel Supply & Delivery: Scores in this category were strong. This site received the highest
possible scores for distance to interconnection, pipeline delivery pressure, and system upgrade
costs. It is located within close proximity to the Great Lakes Gas Transmission Ltd. pipeline
corridor allowing it to receive one of the highest scores of any of the Candidate Sites in this
category. This site is also located approximately 8.5 miles from a 20-inch diameter Northern
Natural Gas Company pipeline. This site was not, however, awarded a high score for competitive
supply as this line rated poorly as a primary source of fuel for other sites considered in the Siting
Study.

e Water Supply & Delivery: This site received one of the strongest overall scores of any candidate
site in this category. It received the highest score for probability of surface water availability as it
is located within 2 miles of Lake Superior. It also received moderate scores for both probability
for groundwater availability and proximity to a sufficiently permitted wastewater treatment

facility.

As a MP-owned site, it scored favorably in the site development category. This site scored competitively

in all other categories and received a moderate score in the locational marginal price (LMP) analysis.

2.3.2.3 Brownfield Sites

Dairyland and MP had determined that the overall objectives of the Siting Study were applicable to those
for this Project, however, the initial Siting Study had only considered greenfield sites. This was due to the
wide geographic area of the Siting Study, the multiple and geographic variation of the participating
utilities and the challenges associated with use of a site that may or may not be accessible to future
utilities participating in a new generation Project. Therefore, in addition to reviewing the sites identified
in the Siting Study within the NTEC Study Area, Dairyland and MP conducted a high level review to
determine if any potential suitable brownfield sites were available and suitable as alternative sites for this

Project. Brownfield sites include currently or previously developed commercial or industrial sites that are
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either abandoned, idle, or underused for which the expansion or redevelopment of the site would limit or
minimize impacts to other undeveloped areas. Similar to confining new linear facilities to existing linear
ROW or corridors reduces the spread of linear infrastructure across the landscape, redevelopment of
previous industrial or commercial sites can limit commercial and industrial development to previously

disturbed areas.

Critical for this Project was the need to have suitable water supply, natural gas supply and access to
electricity transmission in close proximity to minimize the impacts and costs associated with these
resources. As outlined in the Siting Study, locations of intersection of natural gas pipelines and electricity
transmission lines present the first siting consideration for a new generation facility. Dairyland and MP
reviewed the transmission and natural gas infrastructure within the 75-mile study area and identified only
small areas where these resources intersected or occurred in close proximity to each other. None of these
locations were determined to contain existing or previous commercial or industrial sites but were typically

all rural agricultural or undeveloped lands.

Several existing brownfield sites were identified near the SupGen area. Although not at intersections or in
proximity to the critical infrastructure for a new generation facility, these sites were evaluated for
potential use. These sites were either located in close proximity to residential areas, did not have
sufficient land available for the Project, and/or were located in high density developed areas of Duluth. As
a result of these locational challenges and potential for conflicts with adjacent land use, as well as a lack
of necessary infrastructure that would create additional challenges and impacts to these areas to develop,
these brownfield sites were not considered for the Project. No brownfield sites were determined available

or suitable for project development within the NTEC Study Area.

2.3.3 Selection of Preferred NTEC Site

The following is a summary of conclusions reached for the Arrowhead to Red Rock site:

e Electric Transmission: This site received low scores for all three electric transmission categories.
There is no existing substation on the site so a line tap would be required. The LMP was low
relative to the other sites, receiving a score of 20 out of a possible 50 points. It received the
second least desirable score from the transmission load flow analysis. With the addition of 780
MW, there would be eight individual assets overloaded including seven 230-kV transmission
lines and one 230-kV substation.

o Fuel Supply & Delivery: Scores in this category were strong. This site received the highest

possible scores for distance to interconnection, pipeline delivery pressure, and system upgrade
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costs. It is located within close proximity to the Great Lakes Gas Transmission Ltd. pipeline
corridor, allowing it to receive one of the highest scores of any of the candidate sites in this
category. It is also located less than 2 miles from a 20-inch diameter Northern Natural Gas
Company pipeline. This site was not, however, awarded a high score for competitive supply as
the Northern Natural Gas line rated poorly as a primary source of fuel for other sites considered
in the Study. It should be noted, however, that although there is currently no capacity available on
the Northern Natural Gas pipeline, the close proximity of the line may still be considered an
advantage in the long term. While it is anticipated that interconnecting to this pipeline for the
purposes of this Project would incur significant upgrade costs, it is nonetheless a fuel supply
alternative, the existence of which may provide negotiating leverage and the potential for tapping
an alternative fuel supply basin, should the need arise.

Water Supply & Delivery: This site received a competitive score in this category as it is located
approximately 3.5 miles from the St. Louis River, which has a 7Q10 flow rate of 185 MGD. It
did, however, receive a low score for potential groundwater availability, which served to bring its
overall score down slightly.

It should be noted that this site has the advantage of being MP-owned.

The following is a summary of conclusions for the SupGen site:

Electric Transmission: This site received the second highest electric transmission score of any of
the preferred sites. While it did receive a low score for interconnection cost due to the need for
construction of a line tap, it received the third highest score for the LMP analysis and the highest
possible score for the transmission load flow analysis. With the addition of 780 MW, two
individual assets would be overloaded requiring infrastructure updates for one 230-kV
transmission line and one 345-kV substation.

Fuel Supply & Delivery: Scores in this category were strong. This site received the highest
possible scores for distance to interconnection, pipeline delivery pressure, and system upgrade
costs. It is located within close proximity to the Great Lakes Gas Transmission Ltd. pipeline
corridor allowing it to receive one of the highest scores of any of the candidate sites in this
category. This site is also located approximately 8.5 miles from a 20-inch diameter Northern
Natural Gas Company pipeline. This site was not, however, awarded a high score for competitive
supply as this line rated poorly as a primary source of fuel for other sites considered in the Study.
It should be noted, however, that although there is currently no capacity available on the Northern

Natural Gas pipeline, the close proximity of the line may still be considered an advantage in the
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long term. While it is anticipated that interconnecting to this pipeline for the purposes of this
Project would incur potentially significant upgrade costs, it is nonetheless a fuel supply
alternative, the existence of which may provide negotiating leverage and the potential for tapping
an alternative fuel supply basin, should the need arise.

e Water Supply & Delivery: This site received one of the strongest overall scores of any candidate
site in this category. It received the highest score for probability of surface water availability as it
is located within two miles of Lake Superior. It also received moderate scores for both probability
for groundwater availability and proximity to a sufficiently permitted wastewater treatment
facility.

o This site scored competitively in all other categories and has the advantage of being MP-owned.

The scoring for the Arrowhead — Red Rock and SupGen sites was very similar except in two categories —
transmission system performance and water availability. In both these areas, the SupGen site was
determined to rank better than the Arrowhead — Red Rock site. Development of the SupGen site was
determined to result in considerably less overloads on the transmission system, likely resulting in much
less need for other system projects to upgrade and support the system to avoid overloads. Impacts and
costs associated with system upgrades would likely be less for the SupGen site, thereby minimizing

overall project impacts and cost.

Further, the availability of water is an important consideration in development of a new power generation
facility. The availability of water at the SupGen site provides support for plant water needs without more

extensive, impacting, and costly development of a water supply (such as a pipeline) to support the site.

While both sites are in general proximity to the seam between the MP and Dairyland systems, the SupGen
site is located more closely to the boundary between the systems. The Arrowhead — Red Rock site is
located several miles into MP territory and would potentially require additional transmission

infrastructure to connect into the Dairyland system.

On the basis of the SupGen site minimizing transmission system concerns, providing an adequate and
available water source, and location central to the boundary of the MP and Dairyland service areas, MP

and Dairyland selected the SupGen site for development of the proposed NTEC Project.

2.3.4  Alternative Generation Site Identification
Having identified the SupGen site (Figure 2-4) as a location vicinity for further investigation and

development for the Project, the region around the site was evaluated for potential alternative generation
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sites. The SupGen site, as considered in the site selection study, was confirmed to provide a reasonable
site for Project development (Nemadji River Site; Figure 2-5). The site is owned by MP and provides
reasonable access to electricity, natural gas, and water/wastewater infrastructure, without the need for
extensive additional development of these resources.

Other areas in the nearby vicinity of the site were subsequently investigated and considered for alternative
sites for Project development. For other areas to be considered as potential alternatives, the following

factors were considered:

o Sufficient land space is available for the generating unit and supporting infrastructure

e Corridors to connect electricity transmission and natural gas pipelines are available to access the
site

e Proximity to appropriate electricity grid and natural gas pipeline tap locations to minimize
impacts and costs associated with the development of this infrastructure

e Avoided major approval or permitting concerns such that the site would have a reasonable

probability of being approved and permitted if selected for the Project.

The area around the Nemadji River Site contains a variety of developments. Tank farm facilities lie to the
north of the site, within the City of Superior, including commercial and residential development, further
north. The Nemadji Golf Course is to the west, and slightly beyond the golf course to the west is the
Richard I. Bong Memorial Airport, creating potential concerns for stack height restrictions and above
ground electrical transmission infrastructure across much of the area. Residential development extends to
the east, with Lake Superior less than one mile to the east. The area to the south of the Nemadji River Site
is relatively undeveloped, although it contains numerous utility corridors and some mining facilities. The

area is heavily wooded and contains extensive wetlands.

Investigations of the area identified an alternative site for the facility approximately 1.5 miles north of the
Nemadji River Site (Figure 2-5) to the east of Hill Avenue. The Hill Avenue Site is located just north of
the tank farm and west and south of dense residential areas of the City of Superior. An open corridor is
available to extend electricity and gas infrastructure into the site. Areas surrounding the Hill Avenue Site
contain commercial and light industrial facilities, lowland scrub/shrub wetland community, or are
undeveloped, wooded areas. Dairyland and SSE are including the Hill Avenue Site as part of Project

development and evaluation activities.
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2.4  Linear Infrastructure Alternatives

Development of this new natural gas generation facility requires the development of associated electricity
and natural gas infrastructure. The new facility would require a new electric transmission line to connect
to a new switching station located southeast of the site. The switching station would then be connected to
the electricity grid in order to deliver the power generated to the bulk power system. Ideally, the
connection would be at a location minimizing conflicts with existing system reliability, to avoid or
minimize the need for additional upgrades to accommodate the additional power being inserted into the
system. American Transmission Company (ATC) would be responsible for the connection between the
switching station and the existing Arrowhead to Stone Lake 345-kV transmission line. In addition to an
electrical transmission interconnect, a suitable supply of natural gas to fuel the facility is also required via
a natural gas pipeline. A 16-inch diameter natural gas line for the Project will be constructed and owned
by Superior Water Light & Power. As such, it is not evaluated as part of the Project. It is discussed in
Chapter 4, Cumulative Impacts.

The proposed switching and tap points on existing natural gas pipelines capable of providing the required
fuel supply are identified as end points for linear infrastructure extending from alternative generation
sites. The location of potential generation sites and the connection/tap points form the basis for the
development of a Study Area within which to identify and consider corridors for infrastructure
development. The Study Area typically is identified within which several 0.5-mile wide macro-corridors
can be developed. These macro-corridors are investigated in further detail to determine potential impacts
for a new transmission line in the Study Area. These steps and the results for this study are discussed in

detail in the following sections.

2.4.1 Macro-corridor Study Area Identification

After identification of the alternative generation sites, and prior to the development of a defined Study
Area for the development of necessary linear infrastructure (macro-corridors), the primary constraints of
the area were reviewed. Major considerations for developing a new transmission line between a new
generation facility in Superior, Wisconsin, and a termination point southeast of the proposed facility
included residential areas of the City of Superior, the Richard I. Bong Memorial Airport, several local

parks, tank farm, and the Nemadji Golf Course.

Based on these identified potential constraint areas, a Study Area was established that was capable of
providing sufficient geographic area to include multiple macro-corridor options that could connect Project
endpoints (alternative generation plant sites and utility infrastructure connections) while providing

opportunities to avoid constraints and take advantage of opportunities (Figure 2-6). The Study Area is
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completely within Douglas County and was designed to provide a reasonable number of corridor
opportunities, while at the same time not being too large as to encumber the process. The following
sections provide a description of the Study Area and identify the macro-corridors developed within the
Study Area for further investigation.

2.4.2 Resource Data Collection
Readily-available resource data within the Study Area was collected from Federal governmental agencies,
state and local governments, utility companies, and other publicly available sources. This data was used to

prepare Geographic Information System (GIS) maps and included the following resource categories:

e Land Use and Jurisdiction;

e Existing Transportation and Utility Corridors;
e Geology and Soils;

e Water Resources; and

e Cultural Resources.

The resource data was mapped in GIS format and combined with aerial photography to validate resources

within the identified macro-corridors.

2.4.3 Identification of Alternative Macro-Corridors

Following the establishment and investigation of the Study Area, the area was evaluated for the
identification of macro-corridors for the linear infrastructure requirements. Several general areas
potentially suitable to contain macro-corridor alternatives were identified and evaluated to determine if
they were suitable for the development of transmission line route (Figure 2-7). The macro-corridors were
evaluated with consideration of the following constraints and opportunities, which were present in the
Study Area:

e Communities and other developed areas within the Study Area
e Nemadji Golf Course

e Existing oil and gas infrastructure

e Existing transmission line corridors

e Roads and railroads

e Conservation areas
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Constraints were considered in the development of the macro-corridors (see Figure 2-8 through Figure
2-13 for macro-corridor resource maps). Macro-corridors considered the locations of natural and social
resources within the Study Area and potential opportunities available for the compatible location of a new

transmission line such as roadways and existing transmission line corridors.

A number of existing utility corridors extend through the Study Area. Locating a transmission line along
linear features may result in fewer environmental impacts because of the previous disturbance from
construction and is considered good routing practice by confining linear facilities to common corridors.
Existing transmission lines provide opportunities for routing the proposed transmission line adjacent to an
existing right of way (ROW). However, locating along these facilities may be difficult due to
development around these lines and can also limit flexibility to avoid resources along existing
infrastructure. In considering these factors, along with other constraints in the Study Area, the
identification of macro-corridors focused on following existing utility infrastructure, with macro-corridors

wide enough (0.5 mile) to provide opportunities to avoid constraints if necessary.
A more detailed discussion and comparison of these macro-corridors is found in the following section.

2.4.4  Alternative Macro-Corridors
Figure 2-7 illustrates the alternative macro-corridors and identifies individual corridor segments by
letter designation A through E. The following is a description of each macro-corridor.

The macro-corridors had several similarities. All macro-corridors crossed large areas of wetlands and
woodlands within the City of Superior, the Town of Superior, or Parkland. Areas of hunting lease land

and wetland mitigation areas are also included within the macro-corridors.

Corridor segment A generally extends from the Hill Avenue generation site alternative to the southeast,
paralleling existing transmission for its entire length and existing pipeline infrastructure for over half its
length. Due to the constraints in the area and existing linear infrastructure, only one macro-corridor was
developed extending south from the Hill Avenue Site. This corridor is wide enough to provide flexibility

to develop multiple alignments and avoid site specific constraints that may be identified later.
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Nemadji Trail Energy Center Alternatives

2.45  Substation Siting Alternatives

Construction of the proposed Project requires interconnection of the plant to the existing 345-kV
electrical system, as previously discussed. The nearest 345-kV line to be tapped for the project is the
Arrowhead to Stone Lake 345-kV line located south of the proposed NTEC and Hill Ave sites. As limited
space was available on both proposed plant sites for a 345-kV substation and construction of a switching
station at either plant site would require construction of two new 345-kV lines for several miles to loop
the Arrowhead to Stone Lake line in and out of the new switching station, a new switching station off-site

was determined necessary and alternative sites were investigated and evaluated.

The Superior region of Wisconsin has a relatively high abundance of forested and shrub/scrub wetlands.
In considering potential switching station locations, the evaluation focused on potential locations within
the macro-corridors, as well as adjacent areas within a mile of the macro-corridor alternatives. Focusing
the sites for station alternatives to this area minimized the potential, additional new 345-kV line that
would be required to interconnect the switching station to the existing 345-kV system and the associated
impacts of establishing new line right-of-way. Sites were evaluated for the presence of wetlands as well
as numerous other factors, including clearing requirements, federal and state listed sensitive species or
other resources, land use, proximity to residences and residential areas, grading and stormwater retention
requirements, and willingness of landowners to sell the property. Additionally, location of the switching
station near the Arrowhead to Stone Lake 345-kV line was recognized to minimize the length of new 345-
kV line, and associated impacts to establish, construct and maintain the new line and right-of-way. The
further the switching station from the existing line, the more new line and right-of-way required, and the

more potential natural resource and social impacts expected.

Numerous sites within the macro-corridors and surrounding study area were identified and evaluated for
the new switching station. Ultimately, two sites, the Parkland Switching Station and Superior Switching
Station (Figure 2-7) were identified as alternative switching station sites for connection of the alternative
macro-corridors into the 345-kV system. These sites were determined to minimize overall (temporary,
permanent, conversion) wetland impacts as well as minimizing residential proximity and avoided
occurrences of state listed sensitive resources. Land use at the sites was determined compatible for the
development of a switching station and the proximity of the sites to the Arrowhead to Stone Lake line
was approved by MISO, minimized impacts associated with any new line construction (although the
Superior Switching Station site would require additional new 345-kV line to facilitate connection to the
existing 345-kV system) and additional intrusion of transmission lines into the environment, collocated
adjacent to the existing utility corridor as required by the PSCW, avoided residential proximity concerns,

and could be obtained through a voluntary purchase from the existing landowner. The Parkland and
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Superior Switching station alternative sites have therefore been retained for evaluation as part of the

macro-corridor alternatives identified.

The existing transmission line, SWL&P’s Winter to Stinson 115-kV transmission line, extends through a
wooded area from the Hill Avenue alternative site to the Stinson Substation on 24th Avenue. An
alternative alignment along the existing line would generally confine impacts to an already impacted
corridor, although paralleling this line would require additional woodland clearing. This portion of
Corridor segment A includes residential areas along the following roads: 12th Street, 13th Street, 14th
Street, 19th Street, 21st Street, and 22nd Street. The corridor includes a portion of the Christ Lutheran
Church property.

From the Stinson Substation to the Nemadji River, alignments within Corridor segment A could parallel
either a transmission line (Gary to Stinson 115-kV, Superior to Minong 161-kV, or Ino to Superior 115-
kV) or a pipeline (crude oil or natural gas). This area would require additional woodland clearing as well,
though there is less woodland in this portion of Corridor Segment A compared to the area north of the
Stinson Substation. The portion of Corridor segment A between 24th Avenue and the Nemadji River
contains additional oil and gas infrastructure (tank farm), however, which would limit the number of
alternative alignments that could be reasonably developed. Alignments within portion of Corridor
segment A may require a transmission line crossing and/or a gas pipeline crossing depending on the
alternative alignment. Any alternative alignment within Corridor segment A would also require a crossing
of the Orange Trail. The corridor also includes a portion of the St. Francis Cemetery on the north bank of
the Nemadji River. Corridor segment A provides the opportunity for crossing the Nemadji River and its
associated floodplain at an existing crossing, limiting impacts to an existing river crossing, rather than
creating new impacts elsewhere along the Nemadji River. South and east of the Nemadji River is
primarily wooded. Alternatives within Corridor segment A would require additional woodland clearing in
this area. Residential structures occur along East 18th Street. Alignments paralleling existing transmission
lines or gas pipeline ROW through this area would confine impacts to existing ROWSs and areas adjacent

to existing utility corridors.

Corridor segment B is the more westerly of two macro-corridors that extend from the south end of
Corridor segment A generally southwest then south. Corridor segment B includes opportunities to parallel
42nd Avenue as well as a rail line to Woodlawn Road. The corridor includes portions of the Nemadji sled
hill and structures associated with the rail line. Alternatives through this area would require woodland
clearing as the area is primarily wooded. Corridor segment B also includes the Superior Switching

Station. If the Superior Switching Station Site is constructed for the Project, ATC would construct two
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345-kV transmission lines from the Superior Switching Station Site to a tap location on the existing
Arrowhead to Stone Lake 345-kV transmission line. This alternative would be the responsibility of ATC
and is therefore not part of the Project or this application.®> Corridor segment B connects to Corridor
segment C.

After crossing Woodlawn Road, Corridor segment C turns and extends generally south, paralleling an
existing Enbridge crude oil pipeline. Alternatives using Corridor segment C continue to Corridor segment
D. Alternatives through this portion of Corridor segment C would require woodland clearing and would
cross rail lines south of CR A. At CR Z, Corridor segment C extends due south and no longer parallels the
crude oil pipeline. This portion of the corridor would also require woodland clearing, includes a crossing
of Bluff Creek and its associated floodplain, and also has several structures, including the George

Constance Senior Memorial Rifle Range, residences, and outbuildings.

Corridor segment D extends from the end of Corridor segment C due east along the existing Arrowhead
to Stone Lake 345-kV transmission line. Alternatives through this corridor would require woodland
clearing, a Duluth Missabe & Iron Range rail line crossing, and a crossing of an unnamed tributary of
Bear Creek and its associated floodplain. Alternatives through this corridor would terminate at the
Parkland switching station site.

Corridor segment E extends from the south end of Corridor segment A generally southeast then south, to
the east of Corridor segment B. The corridor parallels two existing transmission lines (Superior to
Minong 161-kV and Ino to Superior 115-kV) and an existing SWL&P natural gas pipeline. Alignments in
Corridor segment E would require rail line crossings near 42nd Ave and East 18th Street. This area also
contains several residences and structures related to rail line operations. Continuing south, Corridor
segment E traverses primarily woodland and crosses City Limits Road. Several residences are located
along City Limits Road within the macro-corridor. Alignments in this portion of Corridor segment E
would require crossing Bluff Creek and Bear Creek and floodplain associated with each creek, as well as
woodland clearing. Paralleling existing linear infrastructure within this corridor would limit impacts to
areas adjacent to existing waterway crossings and would limit woodland clearing to areas adjacent to
existing ROWs. Corridor segment E extends due south, crossing a Duluth Missabe & Iron Range rail line.
Alternatives within Corridor segment E would cross this rail line, as well as Bear Creek for a second time.

Corridor segment E contains the Parkland Wentworth Cemetery, Ambridge Gun Club, and a flying site

5 The two 345-kV transmission lines that would be constructed by ATC from the Superior Switching Station Site to
a tap location on the existing Arrowhead to Stone Lake 345-kV transmission line are included in the cumulative
impacts discussion in Chapter 4 of this EA.
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for the Duluth/Superior RC Club. South of CR Z, Corridor segment E continues to parallel existing
transmission and pipeline ROW, as well as Lyman Lake Road, to the Parkland Switching Station area.
This portion of the corridor contains a Wisconsin Department of Natural Resources (WDNR) wetland
mitigation program property, woodland, and several residences along Lyman Lake Road and several
adjacent roads.

Each of the macro-corridors provided multiple opportunities to develop alignments for linear electricity
transmission. As these facilities would be relatively short, the areas through which the macro-corridors
extend are geographically proximate and were determined to have similar characteristics and resources.
Each also contain existing infrastructure similar to that to be developed as part of the generation Project.
All the macro-corridors were determined reasonable for potential route alignments and retained for

further consideration during the environmental review process.

Within all the macro-corridor segments, existing linear facilities were present and could be followed for
nearly the entire length of the proposed new transmission line between the generation sites and proposed
switching stations. For the eastern macro-corridor, existing electricity transmission lines extended the
entire distance from the Hill Avenue Site, through the Nemadji River Site continued to the Parkland
switching station site. The western macro-corridor contained a combination of existing electricity
transmission lines (Segments A, B, and D) along with an existing natural gas transmission corridor
(Segment C). In keeping with the good routing practice of using or following existing linear infrastructure
with new linear facilities, the most reasonable potential for electricity transmission line development
would be following parallel to these existing facilities. Routes were identified adjacent to these existing
linear facilities within the macro-corridors to quantify the potential impacts of development of the
proposed line within each macro-corridor could reasonably be expected. Should deviations from these
alignments be required, it is expected they would be for site specific issues or challenges, resulting in only

minor changes to the potential impacts quantified.

The FAA applies imaginary surfaces to public use airports to identify and protect the airspace from
potential obstructions. Because both routes cross FAA obstruction identification surfaces, the airspace
near the Richard I. Bong Airport (SUW) was evaluated to determine any height restrictions for the two
alternative transmission line routes within the macro-corridors. Based on the ground elevation and the
distance from the transmission line routes to the SUW runways, some structures in short sections of both
routes within approximately two miles of the airport could be restricted to approximately 150 feet above
ground level (agl). Obstruction identification surfaces are less restrictive further from the airport where

structure heights could be up to approximately 200 feet agl without exceeding an obstruction surface.
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However, the FAA would likely require marking and lighting for any structure that is greater than 200
feet agl, regardless of where it is located in proximity to SUW or any other public use airport. The Project
is not anticipated to have any structures greater than 200 feet agl. Likewise, structures that are found to
exceed a Part 77 obstruction surface but found to not have a substantial adverse effect upon the navigable
airspace after further FAA study may be issued a determination of no hazard by the FAA with the

condition that they are marked and lighted to improve visibility.

2.5 Identification of the Project Alternatives for Evaluation

Construction of the NTEC Project requires identification, consideration, and evaluation of sites for
location of the generation facilities, as well as alignments for development of the necessary linear
electricity transmission facilities. While generation sites were well defined parcels of land, transmission
line macro-corridors were areas of land approximately 0.5-mile wide, considerably greater than the 130
feet of right-of-way width actually required for the new 345-kV line. This difference in width was
intended to provide flexibility for location of the actual transmission line following approval should
unforeseen or previously unidentified obstacles be identified requiring minor deviations of the route.
Location of the actual right-of-way, provided it remained within the macro-corridor approved, would be
acceptable.

For the Project, two generation sites, Nemadji River and Hill Avenue, were identified, as were two
macro-corridors (eastern and western) for transmission line development. Each site was combined with
each macro-corridor as a unigue Project alternative for comparison and evaluation. These alternatives

were (Figure 2-14):

e Hill Avenue 1: Hill Avenue Site combined with eastern macro-corridor (Segments A and E)

o Hill Avenue 2: Hill Avenue Site combined with western macro-corridor (Segments A, B, C, and
D)

o Nemadji River 1: Nemadji River Site combined with eastern macro-corridor (Segments A and E)

¢ Nemadji River 2: Nemadji River Site combined with western macro-corridor (Segments A, B, C,
and D)

The NTEC project originally selected wet cooling for the project using ground water as the water source
because of its efficiency benefits, and economic advantages, and low environmental impacts. Due to
concerns expressed by the Wisconsin Department of Natural Resource associated with withdrawing the
quantities of groundwater required, NTEC evaluated other water supply options, including utilization of

Municipal water, and furthered their earlier investigations of dry cooling.
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Dry cooling was selected as a result of these studies. Options utilization Municipal water supply from
Superior Water Light and Power (SWL&P) were dismissed as they would require significant
infrastructure upgrades, including a new larger pipeline from SWL&P’s Lake Superior water treatment
plant to either Project site, and would require additional water allocations from Lake Superior, both of

which would present significant permitting challenges as well as environmental and social disruptions.

In dry cooling, a large finned heat exchanger with fans moving ambient air across the outside of the tubes
and fins (like a radiator in a car) is used to reject the energy in the steam leaving the steam

turbine. Removing energy in the steam causes the steam to condense inside the tubes. The steam needs
to be condensed to allow pumping back up to the pressure needed by the heat recovery steam generator
boiler (HRSG). Dry cooling would have the benefits of eliminating any fogging or rime ice associated
with wet cooling, as well as reduce water requirements and discharge to and from the Project

considerably.

Chapter 3 presents the potential impacts of each of the Project alternatives for comparison. For this EA,
no preferred alternative is identified. RUS will consider this EA, any comments received, and the project

record to determine a preferred alternative for the Project.

Other agency approvals and permits must also be obtained for this project. The Public Service
Commission of Wisconsin (PSCW) has previously approved alternatives for various components of the
Project. On January 31, 2020, the PSCW issued its final decision on the generation facility (Docket
Number 9698-CE-100). The Certificate of Public Convenience and Necessity (CPCN) application was
approved and the PSCW authorized the Nemadji River Site as the location for NTEC. On January 30,
2020, the PSCW issued its final decision on the electric transmission line for the Project (Docket Number
9698-CE-101). The transmission line CPCN was approved and the PSCW authorized the eastern route.
On March 3, 2020, the PSCW issued its approval of a 16-in natural gas lateral to SWL&P (Docket
Number 5820-CG-105) to supply natural gas to the NTEC generation facility as well as the 10-inch
natural gas reroute required at the Nemadji River Site (Docket Number 5820-CG-106). As discussed later

in this EA, additional approvals and permits will be required prior to Project construction and operation.

Rural Utilities Service 2-48 Dairyland Power Cooperative



Nemadji Trail Energy Center Affected Environment and Environmental Consequences

3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

Chapter 3 provides descriptions of the existing environmental conditions of the areas that may be
impacted by constructing and/or operating the Project. This chapter provides an understanding of the
affected environment and potential environmental consequences of each of the four Project alternatives
for the following resources: air quality; biological resources including vegetation, wildlife, and special
status species; cultural resources; geology and soils; infrastructure, transportation, public health and
safety; land use; noise; socioeconomics and environmental justice; visual resources; and water resources.
Federal, state, and local regulations that apply to managing these resources are also discussed in context

of the existing environment.

As part of the PSCW application, the Owners were required to identify alignments within the macro-
corridors for Project development and permitting. These alignments were surveyed and used to develop
potential Project alternatives that could result from transmission line construction. The potential impacts
of these linear alignments were combined with the Site alternatives to compare the overall Project impacts
of each alternative. These Proposed Action Alternatives were:

o Hill Avenue 1: Hill Avenue Site combined with eastern macro-corridor (Segments A and E)

o Hill Avenue 2: Hill Avenue Site combined with western macro-corridor (Segments A, B, C, and
D)

¢ Nemadji River 1: Nemadji River Site combined with eastern macro-corridor (Segments A and E)

e Nemadji River 2: Nemadji River Site combined with western macro-corridor (Segments A, B, C,
and D)

Additionally, switching station sites associated with each macro-corridor included parcels approximately
14 acres in size. Actual switching station footprint area will likely be approximately 4.4 acres. However,
as final design and placement of each switching station on each parcel has not yet been determined, the
potential environmental consequences associated with each switching station site have been estimated
based on the entire 14 acre parcel to conservatively assess the potential human and natural resources
effected at each site. Pending final design, the actual impacts associated with each switching station sites

are anticipated to be somewhat less than those presented.

The geographical setting for each resource is defined in this chapter for each of these proposed generation
site, transmission corridor, and switchyard alternatives. The geographical setting may differ for each
resource, and for each component of the Project. RUS will approve the site for the power plant and a

corridor within which to locate the new transmission facilities. In a related action, the PSCW approved a

Rural Utilities Service 3-1 Dairyland Power Cooperative



Nemadji Trail Energy Center Affected Environm