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Executive Summary

The Minnesota Department of Commerce (Department) prepared this environmental impact statement
(EIS) for the Mankato to Mississippi River 345 kV Transmission Line Project (project). The project is
proposed by Northern States Power Company, doing business as Xcel Energy (applicant). The EIS
evaluates the potential human and environmental impacts of the project and possible mitigation
measures, including routing alternatives. Additionally, it evaluates alternatives to the project itself.

This EIS is not a decision-making document but rather a guide for decision-makers. The EIS is intended to
facilitate informed decisions by the Minnesota Public Utilities Commission (Commission) and other state
agencies, particularly with respect to the goals of the Minnesota Environmental Policy Act — “to create
and maintain conditions under which human beings and nature can exist in productive harmony, and
fulfill the social, economic, and other requirements of present and future generations of the state’s
people” (Minnesota Statute § 116D, subpart 02).

Need for the Project

The project is needed as part of a broader regional solution to reduce thermal loading, enable future
generation, and improve transfer voltage stability. The broader regional solution is required, given the
evolving energy landscape (driven in part by state and federal energy policy) and ongoing changes to
Minnesota’s generation portfolio, which will require increasing the capacity of the existing high-voltage
transmission system in the region. These changes would support existing generation and new
generation projects being delivered to load centers efficiently and economically.

When defining the purpose of the project for this EIS, the Department’s Energy Environmental Review
and Analysis (EERA) unit staff referred to the joint certificate of need application and route permit
application. The purpose of the project is to construct a high-voltage transmission line (HVTL) to provide
additional transmission capacity to reduce congestion and to improve electric system reliability
throughout the region as more renewable energy resources are added to the system.

Overview of Project and Routing Alternatives

The applicant proposed to construct approximately 130 miles of new 345 kV transmission line
between the Wilmarth Substation in Mankato, Minnesota, and the Mississippi River near Kellogg,
Minnesota, and a new, approximately 20-mile 161 kV transmission line between the North
Rochester Substation near Pine Island, Minnesota, and an existing transmission line northeast of
Rochester, Minnesota.

The project consists of three major components: (1) approximately 130 miles of new 345 kV HVTL,
(2) approximately 20 miles of new 161 kV HVTL, and (3) upgrades to existing substations.

The project consists of four segments:



e Segment 1: a new 48-to-54-mile 345 kV transmission line between the Wilmarth substation and
a point near the West Faribault Substation.

e Segment 2: a new 34-to-42-mile 345 kV transmission line from a point near the existing West
Faribault Substation to the existing North Rochester Substation.

e Segment 3: conversion of 27 miles of existing, double-circuit 161/345 kV transmission line to
345/345 kV operation and installation of a new 16-mile long 345 kV circuit on the existing
345/345 kV double-circuit capable structures between the existing North Rochester Substation
and the Mississippi River.

e Segment 4: a new 20-to-24-mile 161 kV transmission line between the existing North Rochester
Substation and the existing 161 kV Chester Line northeast of Rochester.

The applicant proposed two alternatives for each segment, with the exception of Segment 3. The
applicant-proposed segments are referred to as Segment 1 North, Segment 1 South, Segment 2 North,
Segment 2 South, Segment 3, Segment 4 East, and Segment 4 West (Map ES-1).

The Department issued a scoping decision on December 2, 2024. The scoping decision identified the
segments and alternatives (route segments and alignment alternatives) for evaluation in the EIS.
Alternatives are described in relation to their associated segment with one exception. Route Segment 17
(Hwy 14 Option), if selected, would replace Segments 1 and 2 and is therefore associated with two
segments instead of one (Map ES-1). A relative merits analysis was conducted for each segment based
on the routing factors outlined in Minnesota statute and rule. The EIS also includes a discussion of
potential route options for the 345 kV transmission line and the 161 kV transmission line replacement.

The project also includes upgrades at the Wilmarth Substation and North Rochester Substation.
Additionally, modifications to the Eastwood Substation are possible depending upon the route selected.

The applicant requested a route width of 1,000 feet, with some areas having a route width wider than
1,000 feet. These areas are typically near substations or locations with routing constraints. The applicant
requested a final right-of-way (ROW) width of 150 feet for Segments 1 to 3 and 100 feet for Segment 4.
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The Public’s Role

During scoping, you told EERA representatives your concerns about the project so that we could collect
the right facts. At the upcoming hearing, you can tell us what those facts mean and if you think we have
represented them correctly. Your help in pulling together the facts and determining what they mean
helps the Commission make informed decisions regarding the project.

The State of Minnesota’s Role

In Minnesota, the Commission determines whether certain transmission lines are needed by the state
and, if so, where they should be located. As such, the applicant must obtain two approvals from the
Commission for the project, a certificate of need and a route permit. The Commission has before it two
distinct considerations: (1) whether the proposed project is needed, or whether some other project
would be more appropriate for the state of Minnesota (for example, a project of a different type or size,
or a project that is not needed until further into the future), and (2) if the proposed project is needed,
where should it be located.

To help the Commission with its decision-making and to allow for a fair and robust representation of the
issues, the state of Minnesota has set out a process for the Commission to follow when making
decisions. For this project this process requires: (1) the development of an EIS and (2) hearings before an
administrative law judge (Minnesota Statutes § 216B and 216E). The purpose of the EIS is to describe
the potential human and environmental impacts of the project (“the facts”); the purpose of the hearings
is to allow individuals to advocate, question, and debate what the Commission should decide about the
project (“what the facts mean”). The entire record developed in this process — the EIS and the report
from the administrative law judge, including all public input and testimony — is available to the
Commission when it makes its decisions on the applicant’s certificate of need and route permit
applications.

Certificate of Need Criteria

The Commission must determine whether the project is needed or if another project or no project at all
would be more appropriate for the state of Minnesota. In making its decision, the Commission must
consider the following factors in their decision to grant a certificate of need (Minnesota Rules
7849.0120):

e The probable result of denial would be an adverse effect on the future adequacy, reliability, or
efficiency of energy supply to the applicant, to the applicant’s customers, or to the people of
Minnesota and neighboring states.

e A more reasonable and prudent alternative to the proposed facility has not been demonstrated
by a preponderance of the evidence on the record.

e The proposed facility, or a suitable modification of the facility, will provide benefits to society in
a manner compatible with protecting the natural and socioeconomic environments, including
human health.



e The record does not demonstrate that the design, construction, or operation of the proposed
facility, or a suitable modification of the facility, will fail to comply with relevant policies, rules,
and regulations of other state and federal agencies and local governments.

If the Commission determines that the applicant has met these criteria, it will grant a certificate of need.

The Commission’s certificate of need decision determines the type of project, the size of the project,
and the project’s starting and ending points. The Commission could place conditions on the granting of a
certificate of need; likewise, it has discretion to approve the project as proposed or with modifications.
If the Commission denies the certificate of need, this indicates that the Commission believes that a more
reasonable and prudent alternative is to not build the project (the “no-build alternative”). Within 12
months of the submission of a certificate of need application, the Commission must approve or deny a
certificate of need for the project (Minnesota Statutes § 216B.243). The Commission may extend this
time if it has good cause.

Alternatives to the Project

An alternative to the project is feasible if it can be engineered, designed, and constructed and is also
available (the alternative is readily obtainable and at the appropriate scale). Furthermore, Minnesota
Rules 4410.2300, subpart G states that an alternative can be excluded from detailed analysis in an EIS if
“it would not meet the underlying need for or purpose of the project, it would likely not have any
significant environmental benefit compared to the project as proposed, or another alternative, of any
type, that will be analyzed in the EIS would likely have similar environmental benefits but substantially
less adverse economic, employment, or sociological impacts.”

In addition to the system alternatives considered for a proposed new HVTL required per Minnesota
Rules 7849.1500, the following specific system alternatives were identified during scoping and included
by the Commission in its scoping decision:

e Chester Junction system alternative; and
e 230 kV System alternative.

Potential human and environmental impacts of the following system alternatives are discussed in the
EIS:

e No-build
e Demand side management
e Purchased power

e Transmission line of a different size or using a different energy source than the source proposed
by the applicant, including a 230 kV alternative

e Upgrading existing facilities

e Generation rather than transmission;



e Use of renewable energy sources

e The Chester Junction system alternative

Route Permit Criteria

The Commission is charged with selecting transmission line routes that minimize adverse human and
environmental impacts while ensuring electric power system reliability and integrity. Minnesota Statute
§ 216E.03 identifies factors that the Commission must consider when designating transmission lines
routes, including minimizing environmental impacts and minimizing human settlement and other
land-use conflicts. Minnesota Rules 7850.4100 lists 14 factors for the Commission to consider when
making a decision on a route permit:

A. Effects on human settlement, including, but not limited to, displacement, noise, aesthetics,
cultural values, recreation and public services.

B. Effects on public health and safety.

C. Effects on land-based economies, including, but not limited to, agriculture, forestry, tourism,
and mining.
D. Effects on archaeological and historic resources.

Effects on the natural environment, including effects on air and water quality resources and
flora and fauna.

Effects on rare and unique natural resources.

G. Application of design options that maximize energy efficiencies, mitigate adverse environmental
effects, and could accommodate expansion of transmission or generating capacity.

H. Use or paralleling of existing right-of-way (ROW), survey lines, natural division lines, and
agricultural field boundaries.

I. Use of existing large electric power generating plant sites.
J.  Use of existing transportation, pipeline, and electrical transmission systems or ROWs.
K. Electrical systems reliability.

L. Costs of constructing, operating, and maintaining the facility, which are dependent on design
and route.

M. Adverse human and natural environmental effects that cannot be avoided.

N. Irreversible and irretrievable commitments of resources.

The Commission must make specific findings that it has considered locating a new transmission line
route along an existing transmission line ROW or parallel to existing highway ROW and, to the extent
these are not used for the route, the Commission must state the reasons why (Minnesota Statute

§ 216E.03). The Commission may not issue a route permit for a project that requires a certificate of need
until a certificate of need has been approved by the Commission, though these approvals may occur
consecutively at the same Commission meeting.



The Commission is charged with making a final decision on a route permit within 12 months after finding
the route permit application complete. The Commission may extend this time limit for up to three
months for just cause or upon agreement of the applicant.

Potential Impacts and Mitigation

Project construction and operation will impact human and environmental resources. Potential impacts
are measured on a qualitative scale based on an expected impact intensity level; the impact intensity
level takes mitigation into account.

Potential impacts on human and environmental resources are analyzed within specific geographic areas
called regions of influence (ROI). The ROI is the geographic area where the project might exert some
influence and is used as the basis for assessing potential impacts. ROIs vary by resource and potential
impact. This EIS uses the ROW, route width, local vicinity (within 1,600 feet), project area (within one
mile), or nine-county area as the ROI.

Some impacts are anticipated to be minimal or do not vary significantly. These include:

e Impacts on human settlements (factor A) - cultural values, environmental justice, noise,
property values, socioeconomics, transportation, and public services.

e Impacts on public health and safety (factor B) - EMF, implantable medical devices, stray voltage,
public and worker safety, stray voltage, induced voltage, and electronic interference.

e Impacts on the natural environment (factor E) - air quality, climate, geology and topography,
floodplains, groundwater, and soils.

Human Settlement

Transmission lines have the potential to negatively impact human settlements through a variety of
means. Impacts to human settlements resulting from the project are anticipated to range from minimal
to significant depending on the route selected. Impacts to human settlements could be minimized by
prudent routing (that is by choosing alternatives that avoid residences, businesses, and other places
where citizens congregate). Impacts could also be mitigated by limiting the aesthetic impacts of the
structures themselves and by using structures which are, to the extent possible, harmonious with
human settlements and activities (e.g., double-circuiting where possible).

Aesthetics

Aesthetic impacts are subjective, and the potential impacts can vary widely and be unique to each
person. Impacts can be minimized by selecting routes that are located away from residences and places
where people congregate or by double-circuiting or paralleling existing transmission lines where
elements of the built environment already partly define the viewshed. Following other infrastructure,
such as roads and railroads, would also be expected to reduce potential impacts but not to the same
extent as double-circuiting or paralleling existing transmission lines.



Impacts are largely assessed by reviewing the number of nearby residences and opportunities for ROW
sharing or paralleling. Throughout the project, there is variability in the number of nearby residences
and opportunities for sharing or paralleling existing ROW. Typically, the route segments that parallel the
most existing roadways are also the route segments with the highest counts of nearby residences.
Generally, there are opportunities for double-circuiting existing transmission lines project wide, but
these areas can also have concentrated residences within the local vicinity.

Overall, aesthetic impacts are anticipated to be minimal to moderate, with a few areas subject to more
significant impacts. State water trails and recreational trails are crossed by route segments in multiple
regions and in limited cases the proposed HVTL would introduce new infrastructure in an otherwise
undeveloped area resulting in more significant aesthetic impacts. In many areas the opportunity for
double-circuiting has the potential to minimize aesthetic impacts; however the existing viewshed would
most often be impacted with the replacement of the existing poles to taller poles.

Displacement

Displacement occurs when a residence or building is required to be removed within the ROW for
construction of the project. Residential structures are present within the ROW and could be avoided by
selecting an alternative or modifying the alignment of the transmission line around the residence. The
applicant indicated no displacement would occur. Some non-residential structures are present within
the ROW and could potentially stay if the activities taking place in these buildings are compatible with
the safe operation of the line.

Displacement of non-residential structures can be avoided by adjusting the placement of transmission
line structures, using specialty structures, increasing structure height, or by modifying the ROW location.
The applicant would work with landowners on a case-by-case basis to address potential displacement.
The applicant might need to conduct a site-specific analysis to determine if a building would need to be
displaced. Building owners would be compensated by the applicant for any buildings that are displaced.

Land Use and Zoning

The ROI for land use and zoning is the ROW. If a route permit is issued, it would supersede and preempt
zoning restrictions, building or land use rules. However, to assess human settlement impacts, potential
land use and zoning impacts are addressed by evaluating the project against local land use and zoning
ordinances. Impacts to planning and zoning are anticipated to be minimal throughout the project. The
greatest potential for impacts to land use and zoning occurs near more populated areas and
municipalities.

Recreation

Few recreational resources are present within the ROI (route width). Intermittent and localized indirect
impacts could occur during construction; long-term impacts during operation could occur in the form of
aesthetic impacts. Most recreational resources are long linear features (state water trails and



recreational trails) that are crossed by all alternatives and cannot be avoided. These would be subject to
aesthetic impacts.

Other recreational resources that are present include publicly accessible lands (local parks, Wildlife
Management Areas, Waterfowl Production Areas, state game refuges, and a state forest), a golf course
and snowmobile trails. Three recreational resources noted by the public during scoping and subject to
impacts are all in close proximity to Segment 4 West and include a private airstrip, the Rochester
Archery Club, and the Rochester Aero Model Society.

Land-based Economies

Impacts to land-based economies within the ROI (route width) are primarily associated with agriculture.
During construction, impacts would include the limited use of fields or certain portions of fields for a
specific time period, compacting soil, generating dust, damaging crops or drain tile, and causing erosion.
Permanent impacts would also occur when the footprint of the transmission line structures directly
impedes agricultural production and directly impedes efficiency of a farming operation as each structure
must be carefully avoided during tillage, planting, spraying, irrigating, and harvesting of fields.

The majority of the land within the project area is used for agricultural purposes. Implementation of the
Agricultural Impact Mitigation Plan (AIMP) and prudent routing (sharing or paralleling existing
infrastructure and paralleling division lines) could help minimize potential impacts.

Impacts to mining would be minimal. An active bedrock quarry appear is present within the ROl of
Segment 4 West; impacts could be avoided. No other operational impacts to mining were identified.

Impacts to tourism would be negligible. There are limited recreational resources within the route width;
therefore, any direct impacts to recreation that would cause an indirect impact to tourism-based
economies are anticipated to be negligible

No new impacts to forestry resources are anticipated.

Archaeological and Historic Resources

The ROI for archaeological and historic resources is the route width. An understanding of potential
impacts is assessed through identification of documented archaeological and historic resources within
one mile of the alternatives. Archaeological resources are present throughout the project area, including
unevaluated sites for the NRHP and potential historic cemeteries (however, the exact locations of the
cemeteries is unknown). Previously documented NRHP-eligible historic architectural resources and
historic architectural resources which are unevaluated for the NRHP are also present. Eligible or
unevaluated sites include trails, bridges, a railroad, culverts, farmsteads, an artifact scatter, and lithic
scatters. Most sites are concentrated near waterbodies, watercourse bluffs, and watercourse contours.

Some resources are unevaluated for listing on the National Register of Historic Places within the route
widths. This includes at least one precontact burial mound within the route width of Segment 3. Burial



mounds have the potential to be culturally significant to tribal communities; thus, THPOs, MIAC, and/or
tribal community members may have an interest in consultation pertaining to the site. MIAC
recommended monitoring during construction activities.

Additional cultural resources, beyond those identified in existing records, might be identified during
future survey efforts prior to construction.

Direct and indirect impacts could occur from construction and operation of the project. Direct impacts
to archaeological and historic resources could result from construction activities such as ROW clearing,
placement of structures, temporary construction areas, and vehicle and equipment operation. Direct
impacts to historic resources could occur if the project is located near or within view of a resource
(typically a historic building, structure, or traditional cultural properties).

The preferred means of mitigating impacts to cultural resources is prudent routing or structure
placement by avoiding known archaeological and historic resources. The applicant committed to
additional research to identify cultural resources and cemeteries such as continued coordination with
SHPO and Tribal Nations to design an appropriate survey strategy for the project. The survey strategy
would be expected to result in both a Phase | Cultural Resource Reconnaissance survey and an
Architectural History Inventory (Phase | Survey). The applicant also committed to developing an
Unanticipated Discoveries Plan, which will outline protocol and mitigation measures, should
archaeological resources or human remains be encountered during project construction.

Natural Environment

Public and Designated Lands

Public and designated lands present within the ROl (ROW) are limited. Public lands (local, state, or
federal level) and conservation easements within the ROl are identified and qualitatively assessed for
potential impact. Public lands within the ROl include Wildlife Management Areas, an Aquatic
Management Area, a Scientific and Natural Area, and a state forest — all of which are owned by the DNR.
The Upper Mississippi River National Wildlife and Fish Refuge is located within the ROl of Segment 3,
which is owned by the U.S. Fish and Wildlife Service. In many places, the anticipated alignment crosses
these public lands in areas where the project could be double-circuited.

Designated lands with easements within the ROl throughout the ROl include Conservation Reserve
Enhancement Program (CREP) and RIM easements. In most cases, these easement areas abut the
anticipated alignment and could potentially be avoided depending upon the final alignment, or could be
double-circuited with an existing line. Other easements include a Permanent Wetlands Preserves
Program easement crossed by the anticipated alignment of Segment 1 South and a Forest Legacy
Program easement (at an existing crossing location) crossed by the anticipated alignment of Segment 1
North (at a new crossing location that could potentially be avoided depending upon the final alighment).

The applicant avoided areas with designated easements as practicable and identified these areas as a
routing constraint in the joint certificate of need application and route permit application. If easements
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are crossed, the applicant would work with landowners to determine measures to avoid and minimize
impacts on these agricultural resources and to avoid interfering with landowner participation in the
CREP, PWP, Forest Legacy, or RIM programs. Additionally, the applicant would continue to coordinate
potential easement crossings with BWSR.

Rare and Unique Natural Resources

Rare and unique natural resources encompass protected species and sensitive ecological resources. The
ROI for protected species is the project area (1 mile) and the ROI for sensitive ecological resources is the
route width. Potential direct and indirect impacts to protected species could occur should they be
present within or near the ROW during construction or maintenance activities. While more mobile
species would leave the area to nearby comparable habitats, non-mobile species, such as vascular plants
or nesting birds, could be directly impacted. Construction activities also have the potential for direct
impacts to sensitive ecological resources if they are subject to construction disturbance. Long-term
impacts would involve permanent clearing of vegetation in areas identified as sensitive ecological
resources which could indirectly impact any protected species associated with these habitats.

Impacts to protected species are evaluated by reviewing documented occurrences of these species
within the ROL. Potential impacts to sensitive ecological resources, which could provide suitable habitat
for protected species, are evaluated by assessing the presence of these resources within the ROI.
Several measures could be implemented to avoid, minimize, or mitigate impacts to protected species
and sensitive ecological resources, including those provided in the Minnesota Department of Natural
Resources (DNR) Natural Heritage Review response for the project.

The Natural Heritage Information System database identified records for several state-threatened or
endangered species within 1 mile of alternative; three of these species are also protected at the federal
level. Some of these state-threatened and endangered species have been documented within the ROW
of various alternatives, including the state-endangered loggerhead shrike (Lanius ludovicianus; Segment
1 and Route Segment 17); the state-endangered Blanchard’s cricket frog (Acris blanchardi; Route
Segment 17 and Segment 4); the state-endangered crystal darter (Crystallaria asprella; Segment 3); the
state-endangered rock pocketbook (Arcidens confragosus; Segment 4); the state-threatened Blanding’s
turtle (Emydoidea blandingii; Segment 1, Segment 3, and Segment 4); the state-threatened hair-like
beak rush (Rhynchospora capillacea; Segment 1); the six state-threatened mussel species: mucket
(Actinonaias ligamentina; Segment 1 and Route Segment 17), spike (Eurynia dilatate; Segment 1 and
Route Segment 17), fluted-shell (Lasmigona costata; Segment 1 and Segment 4), ellipse (Venustaconcha
ellipsiformis; Segment 1), butterfly (Ellipsaria lineolate; Segment 3), and elktoe (Alasmidonta marginata;
Segment 4); the state-threatened glade mallow (Napaea dioica; Route Segment 17 and Segment 4); the
state-threatened tubercled rein orchid (Platanthera flava var. herbiola; Route Segment 17, Segment 3,
Segment 4); the state-threatened edible valerian (Valeriana edulis var. ciliata; Route Segment 17); and
the state-threatened timber rattlesnake (Crotalus horridus; Segment 3).

Formal protected species surveys have not been conducted for the project; as such, it is possible that
additional protected species could be present where suitable habitat is available within the ROI. Prior to
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construction, the applicant could be required to conduct field surveys in coordination with the United
States Fish and Wildlife Service and DNR for the potential presence of protected species.

The DNR has established several classifications for sensitive ecological resources across the state, many
of which are located within the ROI, including a Scientific and Natural Area (Segment 1), designated old
growth (Segment 1), Sites of Biodiversity Significance (all four segments and Route Segment 17), native
plant communities (all four segments and Route Segment 17), railroad rights-of-way prairies (Segment 2
and Route Segment 17), and Lakes of Biological Significance (Segment 1, Segment 3, and Route
Segment 17).

Soils

Impacts to soils within the ROW are unavoidable but can be minimized and mitigated. Common soil
impacts include rutting, compaction, and erosion. Potential impacts would be short-term during
construction. If long-term re-vegetation impacts extend beyond construction, they would be mitigated
through additional restoration efforts requiring additional time.

Soil impacts would be mitigated by implementing erosion prevention and sediment control practices
such as silt fencing, erosion control blankets, turf reinforcement mats, and vehicle tracking controls. To
control erosion and runoff, the applicant would grade contours for proper drainage, and protect storm
drain inlets. Soil compaction and rutting would be mitigated by restricting equipment to the limits of
disturbance, minimizing vehicles trips, and decompacting the soil after construction. Finally, any
excavated topsoil would be segregated from the subsoil and stored in suitable location. Disturbed areas
would be promptly seeded after construction. The applicant would obtain a NPDES/State Disposal
System Construction Stormwater Permit from the Minnesota Pollution Control Agency and develop a
Stormwater Pollution Prevention Plan.

Surface Water

The ROI for surface water is the route width. Direct impacts caused by structures placed in surface
waters would be avoided by spanning surface waters. Direct impacts to other resources can cause
indirect impacts to surface waters. For example, construction activities near surface waters could cause
riparian vegetation disturbance and surface erosion, which can lead to runoff impacting surface waters.
Impacts to surface waters could be avoided by prudent routing, selecting the routes that cross the
fewest watercourses, waterbodies, or special or impaired waters or selecting routes where existing
ROW is already present. All watercourses and waterbodies would be spanned and no in-water work
would occur as a result of the project.

Several watercourses intersect the project, many of which are designated as public watercourses in the
Public Waters Inventory (PWI) and are also classified as impaired waters. Major watercourses that
intersect the project include the Cannon River, Zumbro River, Straight River, and the Mississippi River.
The anticipated alighments in all four segments and Route Segment 17 would cross perennial,
intermittent, and/or ephemeral watercourses. In some segments, a particular alternative has more
watercourse crossings than others, while in other segments alternatives have a similar amount of
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watercourse crossings. None of the watercourses crossed by the alternatives in all four segments and
Route Segment 17 are designated as Outstanding Resource Value Waters. The anticipated alignments in
Segment 3 and Route Segment 17 would cross designated trout streams, East Indian Creek, Snake Creek,
and an unnamed creek in Segment 3 and Tompkins Creek in Route Segment 17. The anticipated
alignment for Segment 3 also crosses the Mississippi River, which is a Section 10 navigable water.

Waterbodies are sparsely scattered throughout the project, many of which are PWI water basins and/or
listed as impaired waters. With the exception of Segment 2, alternatives in all segments and Route
Segment 17 would cross waterbodies, with Segment 1 crossing the most. Both Segment 1 North and
Segment 1 South would cross waterbodies that are greater than 1,000 feet wide (e.g., Eagle Lake) and
could require placement of structures within them if they cannot be spanned.

In many situations watercourse and waterbody crossings occur in a location where there is an existing
transmission line, thereby minimizing impacts associated with new crossings.

Vegetation

The ROI for vegetation is the ROW. Potential short-term impacts on vegetation, such as clearing,
compacting, or otherwise disturbing vegetation, could occur during construction and maintenance
activities. Potential long-term impacts on vegetation would occur where structures are located or where
conversion of forested vegetation to low-growing vegetation would be required. Impacts would be
localized, and unavoidable. Impacts to vegetation are primarily evaluated by examining vegetative
landcover types within the ROW. Several measures could be implemented to avoid, minimize, or
mitigate impacts to vegetation.

Most of the existing vegetation in the ROW across all four segments and Route Segment 17 consists of
herbaceous agricultural vegetation. Forested vegetation is present within the ROW of all alternatives
across all four segments and Route Segment 17. However, for the most part, alternatives intersect
forested vegetation in areas where forest fragmentation has already occurred as a result of existing
transmission line or road rights-of-ways. However, there are a few situations (e.g., Segment 4) where an
alternative would be routed through a forested area where an existing corridor does not exist.

Wetlands

The ROI for wetlands is the route width. Impacts to wetlands are evaluated by examining wetland types,
sizes, and potential for spanning. Localized direct impacts to wetlands would include vegetation clearing,
movement of soils, and construction traffic which could alter or impair wetland function. Forested
wetlands would be subject to permanent impacts given their conversion to non-forested wetlands.
Wetland crossings longer than 1,000 feet for Segment 1 through 3 and longer than 700 feet for Segment
4 might require one or more structures to be placed in the wetland, resulting in small, localized
permanent wetland impacts. Impacts to non-forested wetlands can be minimized by spanning wetlands
where possible. Impacts to forested wetlands can be minimized by selecting an alternative with fewer
forested wetlands in the ROW.
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The USFWS National Wetlands Inventory (NWI), as updated by the DNR, identifies numerous wetland
complexes and small isolated wetlands throughout the ROl in all four segments and Route Segment 17.
The alternatives in all four segments and Route Segment 17 would cross wetlands, with most wetland
acreage consisting of non-forested wetland communities. Anticipated alignments in all four segments
and Route Segment 17 could require crossing wetlands that are too wide to span.

Wildlife and Wildlife Habitat

The ROI for wildlife and wildlife habitat is the route width. Potential short-term, localized impacts could
occur from displacement during construction or maintenance activities. Potential long-term impacts
could occur as a result of habitat loss, conversion, or fragmentation. Impacts to wildlife and wildlife
habitat are assessed by considering wildlife inhabiting the ROI as well as evaluating the presence of
potential wildlife habitat within the ROI. Several measures could be implemented to avoid, minimize, or
mitigate impacts to wildlife and wildlife habitat.

Wildlife inhabiting the ROI are typical of those found in disturbed habitats associated with agriculture
and rural and suburban development. Watercourses and waterbodies, and areas of natural vegetation,
such as wetlands, forested areas, and open herbaceous areas, also provide habitat for wildlife in the
area.

Several lands that are preserved or managed for wildlife and associated habitat are scattered
throughout the project and intersected by the ROI of alternatives, including DNR Wildlife Management
Areas (Segment 1, Segment 2, and Segment 3), DNR state game refuges (Segment 1 and Route Segment
17), DNR Aquatic Management Areas (Segment 1), DNR-designated shallow wildlife lakes (Segment 1
and Route Segment 17), USFWS Grassland Bird Conservation Areas (Segment 1, Segment 2, Segment 4,
and Route Segment 17), USFWS Waterfowl Production Areas (Segment 1), USFWS National Wildlife
Refuge (Segment 3), National Audubon Society Important Bird Areas (Segment 1 and Segment 3), and
DNR Wildlife Action Network corridors (all four segments and Route Segment 17).
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1 Introduction

The Department of Commerce (Department) prepared this environmental impact statement (EIS) on
behalf of the Minnesota Public Utilities Commission (Commission) for the Mankato to Mississippi River
345 kV Transmission Line Project (project). The project is proposed by Northern States Power Company,
doing business as Xcel Energy (applicant). It is anticipated that portions of the project would either be
individually or jointly owned by Xcel Energy, Dairyland Power Cooperative, Southern Minnesota
Municipal Power Agency, and the City of Rochester, Minnesota, acting through its Public Utility Board
(collectively, Joint Utilities); however, the applicant is Xcel Energy. This EIS evaluates the potential
human and environmental impacts of the project and possible mitigation measures, including route and
alignment alternatives. Additionally, it evaluates alternatives to the project itself.

This EIS is not a decision-making document but rather a guide for decision-makers. The EIS is intended to
facilitate informed decisions by state agencies, particularly with respect to the goals of the Minnesota
Environmental Policy Act “to create and maintain conditions under which human beings and nature can
exist in productive harmony and fulfill the social, economic, and other requirements of present and
future generations of the state’s people” (Minnesota Statute § 116D.02).

1.1 Project Purpose and Transmission System Congestion Concerns

Over the past decades, the generation mix in Minnesota and surrounding states has dramatically shifted
from relying primarily on coal and nuclear generation resources to a more diverse generation mix that
includes increasing amounts of renewable energy, including wind and solar generation. During this
energy transition, the system may also need to rely on other types of generation resources, such as
combined cycle generation. These changes in electrical generation have implications for the
transmission system, including the need for additional transmission capacity to deliver energy to load
centers.

Outlets for renewable energy in Minnesota and North and South Dakota are needed in southern
Minnesota, which is a nexus between the significant renewable generation resources in Minnesota and
North and South Dakota, the regional load center of the Twin Cities, and additional load centers further
east in Wisconsin. During periods when there is high renewable generation output in southwestern
Minnesota and northwestern lowa, there are overloads on several 345 kilovolt (kV) transmission lines
and substation transformers in southern Minnesota. The project would provide additional transmission
capacity to relieve these overloads. The project would also strengthen existing generation outlets
towards load centers in Wisconsin and areas to the south.

When defining the purpose of the project for this EIS, the Department’s Energy Environmental Review
and Analysis (EERA) unit staff referred to the joint certificate of need application and route permit
application. The purpose of the project is to construct a high-voltage transmission line (HVTL) to provide
additional transmission capacity to reduce congestion and to improve electric system reliability
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throughout the region as more renewable energy resources are added to the system. The need for the
project is discussed in Section 4.1.

1.2 Project Description

The project consists of three major components: (1) approximately 130 miles of new 345 kV HVTL,
(2) approximately 20 miles of new 161 kV HVTL, and (3) upgrades to existing substations.

The project consists of four segments:

e Segment 1: a new 48-to-54-mile 345 kV transmission line between the Wilmarth substation and
a point near the West Faribault Substation.

e Segment 2: a new 34-to-42-mile 345 kV transmission line from a point near the existing West
Faribault Substation to the existing North Rochester Substation.

e Segment 3: conversion of 27 miles of existing, double-circuit 161/345 kV transmission line to
345/345 kV operation and installation of a new 16-mile long 345 kV circuit on the existing
345/345 kV double-circuit capable structures between the existing North Rochester Substation
and the Mississippi River.

e Segment 4: a new 20-to-24-mile 161 kV transmission line between the existing North Rochester
Substation and the existing 161 kV Chester Line northeast of Rochester.

Additional information describing the four segments is provided in Section 3.1. The applicant-proposed
segments traverse Blue Earth, Le Sueur, Waseca, Rice, Steele, Dodge, Goodhue, Olmsted, Winona, and
Wabasha counties in Minnesota (Map 1).

The project also includes upgrades at the Wilmarth Substation and North Rochester Substation.
Additionally, modifications to the Eastwood Substation are possible depending upon the route selected.
Additional information regarding the potential upgrades is provided in Section 3.2.2.

1.3 State of Minnesota’s Role

Minnesota needs the public’s help to make an informed decision.

In Minnesota, the Commission determines whether specific transmission lines are needed by the state
and, if so, where they should be located. As such, the applicant must obtain two approvals from the
Commission for the project: a certificate of need and a route permit.

The applicant filed a joint certificate of need application and route permit application on April 2, 2024.
The certificate of need process is discussed in Section 2.1; the route permit process is discussed in
Section 2.2. The Commission directed joint proceedings to be held on the certificate of need application
and the route permit application on June 26, 2024 (reference (1)).
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With this joint proceeding, the Commission has before it two distinct considerations: (1) whether the
proposed project is needed or whether some other project would be more appropriate for the state of
Minnesota (for example, a project of a different type or size, or a project that is not needed until further
into the future), and (2) if the proposed project is needed, where should it be located.

To help the Commission with its decision-making and to allow for a fair and robust airing of the issues,
the state of Minnesota has set out a process for the Commission to follow in making its decisions. This
process requires (1) the development of an EIS and (2) hearings before an administrative law judge
(Minnesota Statutes § 216B and 216E). The purpose of the EIS is to describe the potential human and
environmental impacts of the project (“the facts”); the purpose of the hearings is to allow individuals to
advocate, question, and debate what the Commission should decide about the project (“what the facts
mean”). The entire record developed in this process—the EIS and the report from the administrative law
judge, including all public input and testimony—is available to the Commission when it makes its
decisions on the applicant’s joint certificate of need application and route permit application.

1.4 Public Hearings

Public hearings will be held in the project area and virtually. You can provide comments on this draft
EIS either at a hearing or as part of the associated comment period. Your input on the draft EIS will be
incorporated into a final EIS. An administrative law judge (ALJ) will consolidate public comments,
prepare a report, and make a recommendation for the Commission to consider. The Commission will
then review the record and decide whether to grant a routing permit.

With the draft EIS complete and made available, a public comment period is now open. Public hearings
will be held in the project area to allow for public comments on the draft EIS and other issues related to
the project. Comments received on the draft EIS will be saved in Appendix A. EERA staff will respond to
substantive comments received and incorporate your input on the draft EIS into the final EIS as
appropriate and consistent with the scoping decision.

Following the publication of the final EIS and the close of the comment period concerning EIS adequacy,
supplemental party filings may be completed. The ALJ will then submit its report and a recommendation
to the Commission. The record developed during this process — including public input — will be available
to the Commission when it makes its permit decisions. More information on this process is available in
Chapter 2.

The Commission is expected to make permit decisions in late 2025.

1.5 Organization of Environmental Impact Statement

This EIS is based on the applicant’s joint certificate of need application and route permit application,
public comments received during the scoping period for this EIS, and input from the Commission. The
project has been divided into four segments (Map 1) which are further described in Chapter 3. Potential
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human and environmental impacts are discussed for each segment within their own chapter. The EIS
addresses the matters identified in the scoping decision for this project (Appendix B).

1.6 Sources of Information

The primary sources of information for this EIS are the joint certificate of need application and route
permit application submitted by the applicant. Additional sources include new information provided by
the applicant and information from relevant federal and state environmental review documents for
similar projects. Additionally, spatial data was used as available publicly or through established license
agreements (Appendix C). Unless otherwise noted, URL addresses were current as of November 21,
2024,

1.7 Additional Information

For additional information, don’t hesitate to contact the Commission or Department staff. If you would
like more information or if you have questions, please contact the Commission staff: Cezar Panait
(cezar.panait@state.mn.us), (651) 201-2207; or Department staff: Rich Davis
(richard.davis@state.mn.us), (651) 539-1846.

Project documents, including the joint certificate of need application and route permit application, can
be found on eDockets at https://www.edockets.state.mn.us/documents by searching “22-532” or

“23-157” in the Docket # field. Information is also available on the Department webpage:
https://apps.commerce.state.mn.us/web/project/15507.

18


mailto:richard.davis@state.mn.us?subject=Public%20Inquiry%20re:%20Mankato%20to%20Mississippi%20River%20Transmission%20Project
https://www.edockets.state.mn.us/documents
https://apps.commerce.state.mn.us/web/project/15507

2 Regulatory Framework

The project requires two approvals from the Commission: a certificate of need and a route permit. The
project will also require approvals from other state and federal agencies with permitting authority for
actions related to the project.

2.1 Certificate of Need

Construction of a large energy facility in Minnesota requires a certificate of need from the Commission
(Minnesota Statute § 216B.243). The project, a 345 kV transmission line with a proposed length of
approximately 130 miles, meets the definition of a large energy facility and requires a certificate of
need. The applicant filed a joint certificate of need and route permit application on April 2, 2024. The
Commission accepted the application as complete and authorized use of informal proceedings for
developing the record on June 26, 2024 (reference (1)).

2.1.1 Certificate of Need Criteria

The Commission must determine whether the project is needed or if another project or no project at all
would be more appropriate for the state of Minnesota. In making its decision, the Commission must
consider the following factors in its decision to grant a certificate of need (Minnesota Rules 7849.0120):

e The probable result of denial would be an adverse effect on the future adequacy, reliability, or
efficiency of energy supply to the applicant, to the applicant’s customers, or to the people of
Minnesota and neighboring states.

e A more reasonable and prudent alternative to the proposed facility has not been demonstrated
by a preponderance of the evidence on the record.

o The proposed facility, or a suitable modification of the facility, will provide benefits to society in
a manner compatible with protecting the natural and socioeconomic environments, including
human health.

e The record does not demonstrate that the design, construction, or operation of the proposed
facility, or a suitable modification of the facility, will fail to comply with relevant policies, rules,
and regulations of other state and federal agencies and local governments.

If the Commission determines that the applicant has met these criteria, it will grant a certificate of need.

The Commission’s certificate of need decision determines the type of project, the size of the project,
and the project’s starting and ending points. The Commission could place conditions on the granting of a
certificate of need; likewise, it has discretion to approve the project as proposed or with modifications.
If the Commission denies the certificate of need, this indicates that the Commission believes that a more
reasonable and prudent alternative is to not build the project (the “no-build alternative,” see

Section 4.2.1).
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Within 12 months of the submission of a certificate of need application, the Commission must approve
or deny a certificate of need for the project (Minnesota Statutes § 216B.243). The Commission may
extend this time if it has good cause.

2.2 Route Permit

In Minnesota, an HVTL is a “conductor of electric energy and associated facilities designed for and
capable of operating at a nominal voltage of 100 kilovolts or more” (Minnesota Rules 7850.1000,
subpart 9). Construction of an HVTL requires a route permit from the Commission (Minnesota Statute

§ 216E.03). The project includes a 345 kV HVTL and a 161 kV HVTL that meet this definition and,
therefore, require a route permit from the Commission. The applicant filed a joint certificate of need
and route permit application on April 2, 2024. The Commission accepted the application as complete on
June 26, 2024.

The route permit supersedes and preempts all zoning, building, and land-use regulations promulgated
by local units of government (Minnesota Statute § 261E.10). The project also requires approvals (for
example, permits, licenses, etc.) from other state agencies and federal agencies with permitting
authority for specific resources (for example, the waters of Minnesota).

2.2.1 Route Permit Criteria

The Commission is charged with selecting transmission line routes that minimize adverse human and
environmental impacts while ensuring electric power system reliability and integrity. Route permits
issued by the Commission include a permitted route and anticipated alignment, as well as conditions
specifying construction and operation standards.

Minnesota Statute § 216E.03 identifies factors that the Commission must consider when designating
transmission line routes, including minimizing environmental impacts and minimizing human settlement
and other land-use conflicts. Minnesota Rules 7850.4100 lists 14 factors for the Commission to consider
when making a decision on a route permit:

A. Effects on human settlement, including, but not limited to, displacement, noise, aesthetics,
cultural values, recreation and public services.

B. Effects on public health and safety.

C. Effects on land-based economies, including, but not limited to, agriculture, forestry, tourism,
and mining.

D. Effects on archaeological and historic resources.

E. Effects on the natural environment, including effects on air and water quality resources and
flora and fauna.

F. Effects on rare and unique natural resources.

G. Application of design options that maximize energy efficiencies, mitigate adverse environmental
effects, and could accommodate expansion of transmission or generating capacity.

20



H. Use or paralleling of existing right-of-way (ROW), survey lines, natural division lines, and
agricultural field boundaries.

I. Use of existing large electric power generating plant sites.

J.  Use of existing transportation, pipeline, and electrical transmission systems or ROWs.

K. Electrical systems reliability.

L. Costs of constructing, operating, and maintaining the facility which are dependent on design and
route.

M. Adverse human and natural environmental effects which cannot be avoided.

N. Irreversible and irretrievable commitments of resources.

The Commission must make specific findings that it has considered locating a new transmission line
route along an existing transmission line ROW or parallel to existing highway ROW and, to the extent
these are not used for the route, the Commission must state the reasons why (Minnesota Statute

§ 216E.03). The Commission may not issue a route permit for a project that requires a certificate of need
until a certificate of need has been approved by the Commission, though these approvals may occur
consecutively at the same Commission meeting.

The Commission is charged with making a final decision on a route permit within 12 months after finding
the route permit application complete. The Commission may extend this time limit for up to three
months for just cause or upon agreement of the applicant.

2.3 Eminent Domain

If a certificate of need and route permit are issued by the Commission, the applicant could exercise the
power of eminent domain to acquire land for the project (see Section 3.3.2 for additional information
regarding ROW acquisition and eminent domain).

2.4 Environmental Review

Environmental review informs the Commission’s permit decisions. It calls attention to potential impacts
and possible mitigation measures associated with the project and provides opportunities for public
involvement.

24.1 Environmental Impact Statement

An EIS describes and analyzes the potential human and environmental impacts of a project and possible
mitigation measures, including alternatives to the project. It does not advocate or state a preference for
a specific alternative. Instead, it analyzes and compares alternatives so that citizens, agencies, and
governments can work from a common set of facts.

Before the Commission makes a final decision on a route permit, it must determine whether the EIS for
the project is adequate (Minnesota Rules 7850.2700).
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When there are two decisions before the Commission for a single transmission line project—a certificate
of need and a route permit—the environmental review required for each application may be combined.
For this project, the Commission has authorized the Department to combine the environmental reviews
required for the certificate of need and route permit. Thus, the Department is developing a combined
EIS—an EIS that addresses both the certificate of need and route permit applications. The Office of
Administrative Hearings (OAH) will also hold joint public hearings for the certificate of need and route
proceedings.

24.2 Scoping

The first step in preparing an EIS is scoping. The purpose of scoping is to provide citizens, local
governments, tribal governments, and agencies an opportunity to focus the EIS on those issues and
alternatives that are relevant to the project.

During scoping, Commission and Department staff gathered input on the scope of the EIS through seven
public scoping meetings and an associated comment period. Five of the meetings were in-person; two
meetings were virtual. The scoping meetings occurred on:

e July 8, 2024, in Mankato and Waterville
e July9, 2024, in Faribault and Pine Island
e July 10, 2024, in Kellogg

e July 11, 2024 (two virtual meetings)

Approximately 195 people in total attended the scoping meetings. Thirty-three individuals provided
verbal comments at the public meetings.

A 38-day comment period, which closed on August 1, 2024, provided an opportunity to submit
written comments on potential impacts and mitigation measures for consideration in the scope of
the EIS. A total of 63 written comments® were received during the comment period, nine of which
were from local units of governments and state agencies. The remaining comments were received
from: Citizens for Environmental Rights and Safety, F.H. Holding LLC, Rochester Archery Club, Xcel
Energy, and individual members of the public. Scoping comments directly informed development of
the alternatives.

Department staff provided a summary of the scoping process to the Commission and an opportunity
for the Commission to comment on the alternatives to study in the EIS. The Commission concurred
with the Department’s recommendations regarding the alternatives to carry forward for study in the
EIS. The Commission also recommended one additional alternative (Appendix D).

! [PUBLIC COMMENT--COVER LETTER - AFFIDAVIT - SERVICE LISTS], 0249-210198-04 [PUBLIC COMMENTS 1-26],
20249-210198-06 [PUBLIC COMMENTS 27-49], 20249-210198-08 [PUBLIC COMMENTS 50-96]).
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The Department issued a scoping decision on December 2, 2024 (Appendix B). The scoping decision
identified the segments and alternatives (route segments and alignment alternatives) for evaluation in
the EIS. EERA staff provided notice of the scoping decision to those persons on the project mailing list
and to landowners along the alternatives newly proposed during the scoping process. Based on the
scoping decision, EERA staff prepared this EIS.

EERA staff issued this draft on May 5, 2025. The EIS is issued in draft form so that it can be improved
through public comment. Members of the public can provide comments on this draft EIS in writing or in
the public hearings being held for the project. Timely, substantive comments received during the
comment period will be included in a final EIS along with the responses to the comment and revision to
the draft EIS as appropriate. The draft and final EIS will be entered into the records for these
proceedings so they can be used by the Commission in making decisions about the project.

2.5 Public Hearings

Prior to the close of the comment period on the draft EIS, an AL} from the OAH will preside over
hearings held in the project area. The hearings will address the need for the project (certificate of need)
and, if needed, the most appropriate location for the project (route permit). At these hearings, citizens,
agencies, and governmental bodies will have an opportunity to submit comments, present evidence,
and ask questions. Citizens can advocate for what they believe is the most appropriate route for the
project and for any conditions to include in a route permit. After the public hearings, an evidentiary
hearing will be held in Saint Paul, Minnesota. The ALJ will submit a report to the Commission with
findings of fact, conclusions of law, and recommendations regarding a certificate of need and a route
permit for the project.

2.6 Commission Decision

After considering the entire record, including the final EIS, input received during the hearings, and the
ALJ’s findings and recommendations, the Commission will determine whether to grant a certificate of
need for the project as proposed, grant a certificate of need contingent upon modifications to the
project, or deny the certificate of need. The Commission may also place conditions on the granting of a
certificate of need.

If a certificate of need is granted, the Commission will also determine the route for the transmission line.
Route permits include a permitted route and an anticipated alignment, as well as conditions specifying
construction and operating standards. Route permits also typically include mitigation plans and
project-specific mitigation measures.

Decisions by the Commission on the certificate of need and route permit applications are anticipated in
late 2025.
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2.7 Other Permits and Approvals

A certificate of need and route permit from the Commission are the only state permits required for the
project routing. A route permit supersedes local planning and zoning and binds state agencies
(Minnesota Statute § 216E.10); therefore, state agencies are required to engage in the Commission’s
permitting process to aid in the Commission’s decision-making and to indicate routes that are not
permittable.

However, several federal, state, and local permits would be required for constructing and operating of
the project. All permits subsequent to the issuance of a route permit and necessary for the project must
be obtained by the applicant. The information in this EIS may be used by the subsequent permitting
agencies as part of their environmental resource impact evaluation for permitting.

2.7.1 Tribal Coordination

As noted in the route permit application, the applicant has notified and engaged with multiple tribes and
met with the Prairie Island Indian Community (PIIC). PIIC submitted a comment during scoping?, noting
the planned future development of a PlIC-owned property referred to as Elk Run, crossed by Segment 4
East. The planned development is further discussed in Section 10.5.5. One alternative from scoping,
Route Segment 12, which is referred to in the EIS as Segment 4 CapX Co-Locate Option (Section 3.1.5.6),
purposefully avoids the property.

The Minnesota Indian Affairs Council (MIAC) and the state archaeologist are the regulators of burial
mounds and cemeteries per Minnesota Statute § 307.08. MIAC noted the documented burial mound
site Alpha Site 21WBh, which is further discussed in Section 9.8.3.

2.7.2 Federal Approvals

Table 2-1 lists federal permits and approvals that could be required for the project, depending on the
final design. The U.S. Army Corps of Engineers (USACE) regulates potential impacts to jurisdictional
waters of the United States. Dredged or fill material, including material that moves from construction
sites into these waters, could impact water quality. The USACE requires permits for projects that might
cause such impacts. The USACE is also charged with coordinating with the State Historic Preservation
Office (SHPO) regarding potential impacts to significant cultural resources pursuant to Section 106 of the
National Historic Preservation Act (NHPA).

The U.S. Fish and Wildlife Service (USFWS) requires permits for the taking of threatened or endangered
species, bald and golden eagles, and native migratory birds. The USFWS encourages consultation with
project proposers to ascertain a project’s potential to impact these species and to identify general
mitigation measures for the project. The USACE is also charged with coordinating with the USFWS

2 [PUBLIC COMMENT--COVER LETTER - AFFIDAVIT - SERVICE LISTS], [PUBLIC COMMENTS 27-49],
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pursuant to Section 7 of the Endangered Species Act (ESA) regarding a project’s potential to affect
federally protected species.

The Federal Aviation Administration (FAA) regulates civil aviation, including the airspace used for
aviation. The FAA requires permits for tall structures that could adversely impact aviation.

Table 2-1 Potential Federal Permits and Approvals Required for the project
Unit of Government Type of Application Purpose
Section 404 Clean Water Act — Protects water quality through

U.S. Army Corps of Engineers

st paul District Discharge of Dredged and Fill authorized discharges of dredged and fill

Material material into water of the United States

U.S. Army Corps of Engineers Section 10 — Rivers and Harbors Act Protects water quality through

— St. Paul District authorized crossings of navigable waters?

Migratory Bird Treaty Act Review to prevent take of protected

U.S. Fish and Wildlife Service . . . .
Consultation migratory bird species

Consultation to reach a determination of
the effect to federally listed species,
including measures for avoidance,
minimization, and mitigation as
appropriate

Threatened and Endangered

U.S. Fish and Wildlife Service . .
Species Consultation

U.S. Fish and Wildlife Service | Special Use Permit For work in Waterfowl Production Areas

Review to prevent airspace hazards from
structures taller than 200 feet (or

Part 7460 Review meeting height and distance
requirements as stated in § 77.9 of FAA
Form 7460-1) of a commercial airport

Federal Aviation
Administration

! The Mississippi River is the only Section 10 water crossed and the crossing location is already permitted.

2.7.3 State of Minnesota Approvals

Table 2-2 lists permits and approvals that could be required for the project, depending on the final
design. The Minnesota Department of Natural Resources (DNR) regulates potential impacts to
Minnesota’s public lands and waters. The DNR requires a license to cross public lands and waters;
licenses may require mitigation measures. Similar to the USFWS, the DNR also encourages consultation
with project proposers to ascertain a project’s potential to impact state-listed threatened and
endangered species and possible mitigation measures.

A general national pollutant discharge elimination system/sanitary disposal system (NPDES/SDS)
construction stormwater permit from the Minnesota Pollution Control Agency (MPCA) is required for
stormwater discharges from construction sites. A permit is required if a project disturbs one acre or
more of land. The general NPDES/SDS permit requires (1) using best management practices, (2) a
stormwater pollution prevention plan, and (3) adequate stormwater treatment capacity once the
project is constructed. The NPDES/SDS permit serves as the mechanism to maintain state water quality
standards.
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SHPO is charged with preserving and protecting the state’s cultural resources. SHPO consults with
project proposers and state agencies to identify cultural resources (for example, through surveys) and to
avoid and minimize impacts to these resources.

The Minnesota Department of Agriculture (MDA) oversees the integrity of Minnesota’s food supply
while protecting the health of its environment and the resources required for food production. MDA
assists in the development of agricultural impact mitigation plans to avoid and mitigate impacts to
agricultural lands.

The Minnesota Department of Transportation (MnDOT) requires a two-step process for constructing
transmission lines within a Minnesota truck highway ROW. The first step would be to complete an Early
Notification Memo (ENM), which details the project so the agency is aware of environmental and other
interests related to the project. The second step for receiving a permit from MnDOT includes developing
a constructability report. The constructability report is required by Minnesota Statute § 161.45.6 and
includes terms and conditions of building the collocated project. The report is required to be approved
prior to issuing a permit to use the trunk highway to construct the transmission line. Following the
approval of the constructability report, the commissioner would provide advance notice for the project
to move forward, preferably a four-year advance notice. The application would be required to comply
with all permit conditions outlined in the route permit and comply with MnDOT permit conditions.

Additional permits that may be required by MnDOT include an access driveway and
oversized/overweight permits. To access the construction corridor, temporary driveway access locations
from state highways may be required. Form 1721 outlines the necessary information to include in the
application. In some cases, access from the MnDOT roads may not be permissible where there is
controlled access. During construction, oversize/overweight permits would be required.
Oversized/overweight permits may be needed to transport mobile cranes, utility poles, construction
equipment, and construction materials to the project location. Additional permits may be required for
transporting overweight equipment and materials during seasonal road restrictions observed in the
spring. Oversized/overweight permits are typically requested by vendors working on the project.

The Minnesota Board of Water and Soil Resources (BWSR) oversees the implementation of Minnesota’s
Wetland Conservation Act (WCA). The WCA is implemented by local units of government (LGUs). For
linear projects that cross multiple LGUs, BWSR typically coordinates the review of potential wetland
impacts among the affected LGUs. The WCA requires projects proposing a wetland impact to (1) try to
avoid the impact, (2) try to minimize any unavoidable impacts, and (3) replace any lost wetland
functions.
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Table 2-2

Potential State Permits and Approvals Required for the Project

Unit of
Type of Application Purpose
Government P PP P
DNR License to Cross Public Waters and Public Waters License and permit to prevent impacts
Work Permit associated with crossing public waters
. . Authori i 10, Il
DNR i s (e e e uthorizes dewatering over 10,000 gallons
per day
DNR State Natural Heritage Information System (NHIS) | Consultation to avoid, minimize, and
Review mitigate impacts to state-listed species
National Pollutant Discharge Elimination System Minimizes temporary and permanent
MPCA . . .
(NPDES) Construction Stormwater Permit impacts to stormwater
MPCA Section 401 Clean Water Act — Water Quality Protects water quality by applying
Certification state water quality standards to projects
SHPO Minnesota Statute § 138 (Minnesota Field Oversees adequate consideration of
Archaeology Act and Minnesota Historic Sites Act) | impacts on significant cultural resources
) e Establish f tecti
MDA Agricultural Impact Mitigation Plan > ? snes measures for protecting
agricultural resources
. . £ utiliti
MnDOT Utility Permit All,lth'OI‘IZGS acchmpdatlon 9 utilities
within or crossing highway rights-of-way
Authori i I
MnDOT Driveway Access .ut orizes access to driveways along
highways
. ; i
MnDOT ORI e Authorlze§ the usg of roads for oversized
or overweight vehicles
Wetland Conservation Act, Conservation Reserve Coordination with BWSR and local
BWSR Enhancement Program (CREP)/ Reinvest in governments for conservation of wetlands

Minnesota (RIM) Conservation Easement
authorizations

and CREP/RIM Conservation Easement
authorizations

DNR-Minnesota Department of Natural Resources; MPCA-Minnesota Pollution Control Agency ;
SHPO-Minnesota State Historic Preservation Office; MDA-Minnesota Department of Agriculture;
MnDOT-Minnesota Department of Transportation; BWSR-Minnesota Board of Water and Soil Resources

2.7.4

Local Approvals

Table 2-3 lists permits and approvals that could be required for the project, depending on the final
design. The Commission’s route permit supersedes local planning and zoning regulations and

ordinances. However, the applicants must obtain all local approvals necessary for the project that are

not preempted by the Commission’s route permit, such as approvals for the safe use of local roads.

Other approvals and/or crossing agreements may be required where project facilities cross an existing

utility such as a pipeline, solar facility, or railway. The need for such approvals would be determined

after the final route is selected, and the applicant has indicated that these approvals would be obtained

after a route permit has been issued by the Commission.
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Table 2-3 Potential Local and Other Permits and Approvals Required for the Mankato to Mississippi River Project

Unit of Government Type of Application Purpose

Permits from local governments
to coordinate proper use of local
roads and lands

Road Crossing, Driveway, and Oversize

Local/County Governments
/ ¥ or Overweight permits

Other utilities (pipelines . . Notifications to railroads and
. ! Crossing Permits/Agreements/Approvals i
railroads, etc.) g /Ag Gl utilities

2.7.5 Conservation Programs

There are lands throughout the project area that are part of various conservation programs, including
but not limited to the RIM and Conservation Reserve Enhancement Program (CREP). Conservation
easements, such as CREP and RIM, were avoided as a routing constraint, as noted in the joint certificate
of need application and route permit application. If crossed, the application would be required to work
with landowners, local governmental entities administering such programs, and sponsoring federal
agencies on a site-specific basis to coordinate the approvals necessary for placing the project on these
lands.

2.7.6 Electric Safety and Reliability Codes

The project must meet the requirements of the National Electrical Safety Code (NESC). Utilities must
comply with the most recent edition of the NESC, as published by the Institute of Electrical and
Electronics Engineers, Inc., and approved by the American National Standards Institute, when
constructing new facilities or upgrading existing facilities (Minnesota Statute § 326B.35).

The NESC is designed to protect human health and the environment. The standards confirm that
transmission lines and associated facilities are built from materials that will withstand the operational
stresses placed upon them over the expected lifespan of the equipment, provided that routine
maintenance is performed.

Utilities must also comply with North American Electric Reliability Corporation (NERC) standards. NERC
standards define the reliability requirements for planning and operating the electrical transmission grid
in North America.
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3 Project Overview and Alternatives

The applicant proposed to construct approximately 130 miles of new 345 kV transmission line between
the Wilmarth Substation in Mankato, Minnesota and the Mississippi River near Kellogg, Minnesota, and
a new, approximately 20-mile 161 kV transmission line between the North Rochester Substation near
Pine Island, Minnesota and an existing transmission line northeast of Rochester, Minnesota. Substations
subject to potential upgrades or modifications are described in Section 3.2.2.

The new transmission line to be constructed has been divided into four segments: Segment 1 (Section
3.1.1), Segment 2 (Section 3.1.2), Segment 3 (Section 3.1.4), and Segment 4 (Section 3.1.5). The
applicant proposed two alternatives for each segment, with the exception of Segment 3 (Map 1). The
applicant-proposed segments are referred to as Segment 1 North, Segment 1 South, Segment 2 North,
Segment 2 South, Segment 3, Segment 4 East, and Segment 4 West. During scoping, additional
alternatives were recommended (Map 2). Alternatives are described in relation to their associated
segment with one exception. Route Segment 17 (Hwy 14 Option), if selected, would replace Segments 1
and 2 (Section 3.1.3) and is therefore associated with two segments instead of one.

The Commission could select any combination of these segments. This chapter describes the
applicant-proposed segments and their alternatives, which are also summarized in Appendix D. This
chapter also describes how the project will be designed, constructed, operated, and maintained. Unless
otherwise noted, the source of information for this chapter is the joint certificate of need application
and route permit application, and supplemental information provided by the applicant (Appendix E).

3.1 Segments and Alternatives

3.1.1 Segment 1, Mankato (Wilmarth Substation) to Faribault (West Faribault Substation)

Segment 1 would be a new 345 kV transmission line that would run from the Wilmarth Substation in the
city of Mankato to a point near the West Faribault Substation near the city of Faribault. The applicant
proposed two potential options for Segment 1: Segment 1 North (48.1 miles) and Segment 1 South
(53.6 miles) (Map 1). Alternatives to Segment 1 are summarized in Table 3-1 and shown in Figure 3-1.
Alternatives to Segment 1 North are further described in Sections 3.1.1.1 through 3.1.1.1.4. Alternatives
to Segment 1 South are further described in Sections 3.1.1.2.1 through 3.1.1.2.6.
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Table 3-1 Segment 1 Alternatives
Alternatives
Segment Subsegments® | Connectors? - -
Route Segments? Alignment Alternatives®*
1A, 1L, 10, 1D, Route Segment 9, Alignment Alternative 2,
S t 1 North N . .
cgmen or 1E, 1F one Route Segment 18 Alignment Alternative 8
Route Segment 1,
Route Segment 5,
1B, 11, 1J, 1E, Route Segment 6,
Segment 1 South None & None

1K, 1M, IN

Route Segment 7,
Route Segment 10,
Route Segment 11

1Subsegments listed in this column indicate the smaller pieces of the segments as named by the applicant in the joint certificate of need
application and route permit application.
2 Connectors, where present, connect the north and south options.
3The term “route segment” is used to describe an alternative that is outside of the route width of Segment 1 North and Segment 2 South.

4The term “alignment alternative” is used to describe an alignment alternative that deviates from the proposed centerline but falls within the

defined route width.
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Figure 3-1 Segment 1, Mankato (Wilmarth Substation) to Faribault (West Faribault Substation)
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3.1.1.1 Segment 1 North

Segment 1 North follows existing Xcel Energy transmission lines from the Wilmarth Substation until it
ends near the West Faribault Substation (Figure 3-1). Nearly all of Segment 1 North (96%) could be
double-circuited with an existing 115 kV line (Map 3).

Segment 1 North heads northeast out of the Wilmarth Substation through a commercial/industrial area,
including a crossing of the Summit Avenue Landfill, before continuing east through primarily agricultural
land. Because the existing 115 kV transmission line runs along the south edge of the Mankato Regional
Airport, and the new 345 kV line cannot be constructed near the airport, the route diverges from the
existing transmission line ROW and runs south, paralleling the railroad and another existing 115 kV
transmission line where it meets and shares a common segment with Segment 1 South. This common
route segment follows the Sakatah Singing Hills State Trail (a paved multi-use recreational trail) east,
where it crosses Eagle Lake at its narrowest point. The 345 kV could be double-circuited with an existing
69 kV transmission line in this ROW. After crossing Eagle Lake, Segment 1 North diverges from Segment
1 South, running back north to the first existing 115 kV transmission line ROW. From that point, it would
again be double-circuited with the existing 115 kV line for approximately 30.6 miles to Faribault.

The potential alternatives (route segments and alignment alternatives) to Segment 1 North are
described in Sections 3.1.1.1.1 through 3.1.1.1.4.

3.1.1.1.1 Route Segment 9

Route Segment 9 is southwest of the city of Faribault and east of Cannon Lake (Map 2). It is 0.9 miles
long and would shift the route approximately 600 feet to the east, where it would then reconnect with
Segment 1 North. Route Segment 9 was proposed during scoping to minimize tree clearing. The
applicant indicated that if Route Segment 9 is chosen, the corresponding portion of the existing 115 kV
line would be shifted to the proposed route segment route and be double-circuited with Route Segment
9 (Appendix E).

3.1.1.1.2 Route Segment 18

Route Segment 18 would be a continuation of Route Segment 9, extending further southwest (Map 2). It
is approximately 1.6 miles long. It would continue straight to connect with 230th Street West to the
south, where it would then turn west to reconnect with Segment 1 North. Route Segment 18 would be
further away from Cannon Lake compared to Route Segment 9. The applicant indicated that if Route
Segment 18 is chosen, the corresponding portion of the existing 115 kV line would be shifted to the
proposed route segment route and be double-circuited with Route Segment 18 (Appendix E).

3.1.1.1.3 Alignment Alternative 2

Alignment Alternative 2 shifts the alignment of Segment 1 North to the east side of 589th Avenue

(Map 2). This alignment alternative would avoid a new development that has broken ground in the same
location as the proposed alignment for Segment 1 North. It was proposed by the applicant during
scoping.
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31.1.1.4 Alignment Alternative 8

Alignment Alternative 8 starts east of Echo Avenue and would traverse 0.2 miles northeast, where it
would reconnect with Segment 1 North (Map 2). The alignment alternative would avoid tree removal
near a steep hill along Segment 1 North.

3.1.1.2 Segment 1 South

Segment 1 South generally follows existing 115 kV and 69 kV transmission lines from the Wilmarth
Substation to near the West Faribault Substation (Figure 3-1). More than half of Segment 1 South (69%)
could be double-circuited with existing 69 kV and/or 115 kV line (Map 3).

Segment 1 South heads south out of the Wilmarth Substation and would use an existing 115 kV/69 kV
double-circuit line ROW which runs south to Highway 14, then follows the south side of the highway and
travels east for approximately 4 miles. This would involve rebuilding the existing line and replacing the
69 kV circuit with the new 345 kV line on double-circuit structures with the 115 kV. This option would
also require installing equipment at the nearby Eastwood Substation to re-terminate the 69 kV line
there instead of at the Wilmarth Substation (Section 3.2.2.2).

Segment 1 South then crosses to the north side of Highway 14 and runs north then east, where it meets
and shares a common segment with Segment 1 North. This common route segment follows the Sakatah
Singing Hills State Trail east, where it crosses Eagle Lake at its narrowest point. The 345 kV line could be
double-circuited with an existing 69 kV transmission line in this ROW. To the east of Eagle Lake, Segment
1 North turns back to the north and Segment 1 South continues east, double-circuited with the existing
69 kV line. In locations where the existing 69 kV lines could be double-circuited with the new 345 kV line
east of Eagle Lake, the alignment is typically shifted slightly from the existing alignment due to the wider
ROW requirement for 345 kV transmission lines.

Due to routing constraints from existing residential and commercial development, Segment 1 South also
diverges from the existing transmission line ROW at the city of Madison Lake, where it traverses around
the city, eventually rejoining the 69 kV ROW east of town and continuing east along Highway 60.

At the Blue Earth and Le Sueur County boundary, Segment 1 South turns to the north and then follows
another common ROW with Segment 1 North for approximately 6 miles. This common segment is
proposed because the 69 kV line runs through the town of Elysian which is located at a narrow point
between two lakes. There is not adequate space for a 345 kV ROW through the town. Segment 1 South
turns back to the south at 193rd Avenue, following an existing 69 kV line back to Highway 60.

Once at Highway 60, Segment 1 South turns east and is parallel to Highway 60 for approximately 2.6
miles. For the majority of this part, the anticipated alignment is on the north side of the road, but at one
point, it crosses to the south side of the road and then back to the north side of the road to avoid a
residence. For its entirety, it could be double-circuited with the existing 69 kV line, and where necessary,
the 69 kV line would be relocated to the south side of the road as confirmed by the applicant on January
24,2025 (Appendix E). Segment 1 South diverges from near where Highway 60 turns north and is offset
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from Highway 60 for approximately 0.65 miles to avoid two residences. It then eventually rejoins
Highway 60, where it runs parallel to it on the north and south sides of the road.

At Waterville’s southern edge, Segment 1 South diverges from the existing 69 kV transmission line and
Highway 60 ROW, moving south slightly before turning back to the east, following existing property lines
and roads and crossing agricultural, open, and forested lands.

Approximately 2 miles east of Morristown, Segment 1 South rejoins the existing 69 kV transmission line
ROW, traveling east and then north for about 8 miles to the endpoint for Segment 1 on the west side of
Interstate 35 near Faribault. To minimize impacts on existing farmsteads along this route option, the
anticipated alignment includes multiple crossings of roads.

3.1.1.2.1 Route Segment 1

Route Segment 1 starts south of the Eastwood Substation in Blue Earth (Map 2). It is approximately 2.8
miles long. It traverses east along Madison Avenue until 594th Avenue, where it turns north, crossing
County Highway 14, until it joins Segment 1 South. This route segment was recommended during
scoping to avoid impacts to a property the owner indicated was intended for commercial use.

3.1.1.2.2 Route Segment 5

Route Segment 5 is near Walnut Avenue and East Street in the city of Madison Lake (Map 2). Route
Segment 5 is approximately 1.3 miles long. This proposed route segment extends east from Segment 1
South at the northeast side of the city. It would extend along the south side of an existing railroad to the
west side of 626th Avenue, then continue south to rejoin Segment 1 South.

The applicant proposed Route Segment 5 during scoping in response to MnDOT’s comment letter noting
the construction of a new commercial store planned along Walnut Avenue that will require the
extension of East Street and the installation of turn lanes and sidewalks. The planned development is
further described in Section 5.5.5.

3.1.1.2.3 Route Segment 6

Route Segment 6 would follow the Sakatah Singing Hills State Trail (Map 2). It is approximately 3.6 miles
long. Route Segment 6 would start at the intersection of 516th street and the Sakatah Singing Hills State
Trail and continue east where it would rejoin Segment 1 South near State Highway 60. This route
segment is intended to utilize the existing Sakatah Singing Hills State Trail corridor to reduce additional
land use conversion, and to move the line away from multiple residences along Highway 60.

3.1.1.2.4 Route Segment 7

Route Segment 7 would be located south of the city of Morristown. It extends north from 260th Street
West for approximately a half mile before turning east for approximately 1.5 miles, where it rejoins
Segment 1 South at Garfield Avenue (Map 2). The applicant proposed Route Segment 7 during scoping
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in response to an individual who noted during a scoping meeting that they had begun construction of a
new home along 260" Street.

3.1.1.2.5 Route Segment 10

Route Segment 10 would start around 0.5 miles north of 250th Street West and traverse east to
Interstate 35, where it would run north and connect with Segment 2 North (Map 2). It is 2.9 miles long.
The route segment would avoid potential impacts to existing residences and structures.

3.1.1.2.6 Route Segment 11

Route Segment 11 would start at 245th Street West and continue east to Interstate 35 (Map 2), where it
would follow Interstate 35 to the north and connect with Segment 2 North. It is approximately 3.6 miles
long. The route segment would avoid potential impacts to existing residences and structures.

3.1.2 Segment 2, Faribault (West Faribault Substation) to Pine Island (North Rochester
Substation)

Segment 2 would be a new 345 kV transmission line that would run from a point near the West Faribault
Substation, southwest of the city of Faribault, to the North Rochester Substation, just north of the city of
Pine Island. The applicant proposed two potential options for Segment 2: Segment 2 North (41.2 miles)
and Segment 2 South (33.6 miles) (Map 1). No route segments or alignment alternatives were proposed
during scoping for Segment 2. The applicant included Connector 2G in the joint certificate of need
application and route permit application. This is the only alternative studied for Segment 2, as
summarized in Table 3-2 and shown in Figure 3-2. The potential options for using Connector 2G are
discussed in Section 3.1.2.3.

Table 3-2 Segment 2 Routes and Alternatives
Alternatives
Segment Subsegments® Connectors? - -
Route Segments Alignment Alternatives
Segment 2 North 2A, 2B, 2C, 2D 2G None None
Segment 2 South 2A, 2E, 2F, 2D 2G None None

1Subsegments listed in this column indicate the smaller pieces of the segments as named by the applicant in the joint certificate of need
application and route permit application.
2 Connectors, where present, connect north and south options.
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Figure 3-2

Segment 2, Faribault (West Faribault Substation) to Pine Island (North Rochester Substation)
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3.1.2.1 Segment 2 North

Segment 2 North could be double-circuited with existing 69 kV and 345 kV transmission lines for 69% of
its length. The 345 kV double-circuiting occurs on its far eastern end, south of Zumbrota (Map 4).

Starting at the west side of Interstate 35, Segment 2 North heads generally east, crossing Interstate 35
and the Canadian Pacific Rail Systems railroad. The route then continues in a general easterly and
northerly direction, crossing primarily agricultural land. Directly east of the railroad, there is a 9.3-mile
stretch of Segment 2 North that is interspersed with areas that are not double-circuited nor that parallel
existing transportation infrastructure. After crossing Gates Avenue, Segment 2 North joins Xcel Energy’s
existing 69 kV ROW, where it continues east through agricultural land. This portion of Segment 2 North
could be double-circuited with the existing 69 kV line.

Continuing east, the route leaves the existing 69 kV ROW and crosses Highway 56. Segment 2 North
continues generally east and then south through primarily agricultural and open land along roadways
and crosses the North Branch Zumbro River. This portion of the route would not be double-circuited
with an existing transmission line and would parallel existing roads.

After crossing 50th Avenue, Segment 2 North rejoins the 69 kV ROW and continues in a general easterly
direction, paralleling Highway 60 and crossing primarily agricultural, residential, and open land. This
portion of the route would be built as a double-circuit 345 kV/69 kV. Approximately 1.4 miles west of
Zumbrota it leaves the 69 kV ROW and would then be double-circuited with the existing Hampton — La
Crosse 345 kV line. For this portion of the route, the new 345 kV line would be placed on the existing
double-circuit capable poles. This segment continues in a general southerly direction and crosses
primarily agricultural land interspersed with open and forested land and ends at the North Rochester
Substation.

3.1.2.2 Segment 2 South

Segment 2 South would be primarily constructed in a new ROW that parallels some (27%) existing
infrastructure (transmission lines, roads, or railroads) but mostly (77% in total) parallels property lines
(Map 4). A small portion at the east end of Segment 2 South could be double-circuited with an existing
345 kV line on its far eastern end and south of Zumbrota.

Starting on the west side of Interstate 35 near Westwood Park, Segment 2 South follows the same
alignment as Segment 2 North for the first 0.1 mile, crossing Interstate 35 and the Canadian Pacific Rail
Systems railroad. Segment 2 South then joins an existing 161 kV ROW and travels generally south and
east through agricultural land. This portion of the route could be double-circuited with an existing 161
kV line.

Continuing east, Segment 2 South leaves the existing 161 kV ROW and crosses the Straight River, the
Straight River Golf Course, the North Fork Zumbro River, and Highway 56. This portion of the route
crosses primarily agricultural land interspersed with forested land. It would not be double-circuited with
an existing transmission line and it would require a greenfield ROW. Segment 2 South then joins the

37



existing 345 kV ROW south of Zumbrota and follows the same alignment as Segment 1 North for the
remainder of the route. This portion of the route could be double-circuited with the existing 345 kV line
and end at the North Rochester Substation.

3.1.2.3 Segment 2 East of Faribault to west of North Rochester Study Area (Connector 2G)

Connectors, where present, connect the north and south options. Connector 2G connects Segment 2
North and Segment 2 South in Rice County (Map 4). It travels north to south across agricultural land. The
connector would require a greenfield ROW.

The connector allows for two additional options to be studied beyond the north-north option (this is a
subpart of Segment 2 North) and the south-south option (this is a subpart of Segment 2 South). The two
new options are shown in Figure 3-3 and would each include a subpart of Segment 1 North and a
subpart of Segment 2 South. These four options are collectively referred to as the Segment 2 Faribault
(West Faribault Substation) to North Rochester study area.
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Figure 3-3 Segment 2, East of Faribault to west of North Rochester Study Area
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3.1.3 Route Segment 17 (Hwy 14 Option)

Route Segment 17 (Hwy 14 Option) would be a new 345 kV transmission line that would run from the
Wilmarth Substation in the city of Mankato, to the Byron Substation, and ultimately to the North
Rochester Substation, just north of the city of Pine Island (Figure 3-4). It is an alternative option to
Segments 1 and 2 combined. It is referred to as the “Hwy 14 Option” because it would primarily parallel
U.S. Highway 14 (Map 5). It is approximately 86.1 miles long and requires a wider ROW and route width
(Section 3.3). Route Segment 17 was proposed during scoping to follow U.S. Highway 14 and to avoid
agricultural land and natural resources.

At the beginning of Route Segment 14 (Hwy 14 Option), the line could be double-circuited with an
existing 161 kV transmission line. Where Route Segment 17 (Hwy 14 Option) runs north/south between
the Byron Substation and the North Rochester Substation, double-circuiting with an existing 345 kV
transmission line would be possible.

If Route Segment 17 (Hwy 14 Option) were selected by the Commission, the applicant noted two future
scenarios that would be potentially applicable to its selection. First, Route Segment 17 (Hwy 14 Option)
may need to be connected to the West Faribault Substation in the future. Second, the easternmost part
of Route Segment 17 (Hwy 14 Option) that runs north/south could be subject to a congested corridor if
additional MISO Tranche 2.1 Portfolio projects are constructed.

Proposed Route Segments 1 and 2 are not connected to the West Faribault Substation; however, as
noted in Section 3.2.2, the application noted that the project is designed with options to accommodate
future expansion by routing these segments near this substation so that, in the future, the 345 kV line
could be connected to the West Faribault Substation. While the future connections to the West
Faribault Substation are not included in the scope of this EIS, the applicant noted in their August 28,
2024 response to the scoping comments letter that if the Commission permitted Route Segment 17
(Hwy 14 Option), a possible connection from it to the West Faribault Substation could be required. This
new line would be approximately 15 miles in length between Owatonna and Faribault and would be the
subject of a separate permit application and environmental review process. The timing for this potential
need could be within 10 to 15 years and would be based on a need to connect the 345 kV system to the
West Faribault Substation (Appendix E).

The applicant also noted that the MSO Tranche 2.1 portfolio includes a new 345 kV transmission line
between the Pleasant Valley Substation and the North Rochester Substation. This new line could be
double-circuited with an existing 345 kV line. However, if Route Segment 17 (Hwy 14 Option) is selected
for this project, it could be double-circuited with the same 345 kV line that could be used for the
Tranche 2.1 project. As such, it would no longer be possible to double-circuit the Tranche 2.1 project,
which would negate its potential consideration as a proposed route (Appendix E).
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Figure 3-4 Route Segment 17 (Hwy 14 Option)
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The applicant initiated MnDOT coordination and submitted an ENM on November 22, 2024. The ENM
process is described in Section 2.7.3. The ENM provides an overview of the project and discusses
environmental topics; this document is provided in Appendix F. Comments were provided to the
applicant by MnDOT on March 10, 2025 (Appendix F). Many of the environmental concerns discussed in
the comment letter are being addressed in the EIS. Other concerns raised by MnDOT include
coordinating with MnDOT district staff on traffic planning, where land will be exchanged with other local
government units, and determining impacts to ROW hydraulics. If Route Segment 17 (Hwy 14 Option) is
selected, the next step in the MnDOT process would be for the applicant to develop a constructability
report. The report would need to be approved prior to issuing a MnDOT permit to construct the
transmission line, and the applicant would be required to comply with MnDOT’s conditions.

3.14 Segment 3, Pine Island (North Rochester Substation) to Mississippi River

Segment 3 would be a new 345 kV transmission line that would run from the North Rochester
Substation near Pine Island to the Mississippi River (and Minnesota/Wisconsin border), where it would
cross the river at a point near the city of Kellogg (Map 1). Segment 3 is 43.4 miles and could be
double-circuited in its entirety (Map 6). The existing double-circuit structures were previously permitted
as a 345-kV double-circuit capable line by the Commission as part of the CapX2020 Hampton — La Crosse
Project in 2012 (reference (2)). The applicant did not propose an alternative route for Segment 3
because route alternatives to this segment were evaluated during the Hampton — La Crosse Project
route permit proceeding. No route segments or alignment alternatives were proposed during scoping
for Segment 3.

The westernmost 27 miles of Segment 3 would convert an existing 161 kV transmission line to 345 kV.
These 27 miles of 161 kV transmission line would need to be relocated; the relocated part is referred to
in the EIS as Segment 4 (161 kV Relocation) and is discussed in Section 3.1.5. The easternmost 16 miles
of Segment 3 would involve installing new 345 kV transmission lines on existing transmission structures.

Segment 3 is shown in Figure 3-5. It starts at the North Rochester Substation, then travels in an easterly
direction through primarily agricultural land and crosses the Zumbro River. It then turns north and then
east through primarily agricultural land. Segment 3 then travels northeast through primarily forested
and agricultural land to the Mississippi River.
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Figure 3-5 Segment 3, Pine Island (North Rochester Substation) to Mississippi River
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3.1.5 Segment 4 (161 kV Relocation)

Segment 4 (161 kV Relocation) would be a new 161 kV transmission line that would replace the portion
of the existing North Rochester to Chester 161 kV transmission line that would be displaced by Segment
3, as described in Section 3.1.4. The existing North Rochester to Chester 161 kV transmission line and
the portion that would require relocation is shown in Figure 3-6.

The applicant indicated that if Segment 4 West, Segment 4 West Modification, or Segment 4 East were
selected, the existing 161 kV line between their starting points and Segment 3 could be removed, but
they would require further investigation to confirm future intent first (Appendix E).

Alternatives to Segment 4 are summarized in Table 3-3. Alternatives to Segment 4 West are further
described in Sections 3.1.5.1.1 and 3.1.5.3.3. Alternatives to Segment 4 East are further described in
Sections 3.1.5.3.1 through 3.1.5.3.2. One alternative for the Segment 4 CapX Co-Locate Option is further
described in Section 3.1.5.6.1.

Table 3-3 Segment 4 Routes and Alternatives
Alternatives
Segment Subsegments? Connectors? - -
Route Segments? Alignment Alternatives*
4K, 4L, 4N, 4H, Route Segment 4M,
segment 4 West 40, 4P 4Q Route Segment 4R> None
Part of 4K,
Segment 4 West Route Segment 6
4 R 1 N
Modification 13, part of 4N, Q oute Segment 13 one
4H, 40, 4P
4A, 4B, 4D, 4F Route Segment 4C . .
4E o 4 . Al Al 1
Segment 4 East 4G, 4H, 4, 4) Q Route Segment 4E3 ignment Alternative 16
S t 4 CapX . .
§ =l NA None Route Segment 127 Alignment Alternative 15

Co-Locate Option

1Subsegments listed in this column indicate the smaller pieces of the segments as named by the applicant in the joint certificate of need
application and route permit application.

2 Connectors, where present, connect north and south options.

3The term “route segment” is used to describe an alternative that is outside of the route width of Segment 4 West and Segment 3 East.

4The term “alignment alternative” is used to describe an alignment alternative that deviates from the proposed centerline but falls within the
defined route width.

5Route Segments 4M, R4, 4C, and 4E were included in the application and meet the definition of route segment in that they are alternative
outside of the route width of Segment 4 West and Segment 3 East. In the EIS, they are treated the same as route segments recommended by
the public during scoping.® Route Segment 13 was proposed during scoping by the applicant. It was incorporated into Segment 4 West
Modification to allow for analysis in the EIS as one of four main options for relocating the existing North Rochester to Chester 161 kV
transmission line that would be displaced by Segment 3.

7 Route Segment 12 meets the definition of a route segment in that it is located outside of the route width of Segment 4 West and Segment 3
East. However, because in its entirety it represents an alternative option for relocating the existing North Rochester to Chester 161 kV
transmission line that would be displaced by Segment 3, it is compared against Segment 4 East, Segment 4 West, and Segment 4 West
Modification in the EIS.
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Figure 3-6 Existing North Rochester to Chester 161 kV Transmission Line
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Figure 3-7 Segment 4 Options
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3.1.5.1 Segment 4 West

Segment 4 West parallels a combination of roads, property lines, and existing transmission lines for
nearly all of its length; it could be double-circuited in part with an existing 161 kV line at its
northernmost portion. It has a total length of 23.7 miles. It initiates at 50th Avenue Northeast and
continues west, crossing Highway 62, Zumbro River, Highway 52, and South Branch Middle Fork Zumbro
River. This east/west portion primarily follows division lines (field, parcel, and section lines). It then
generally runs north until its ending point at the North Rochester Substation. This north/south portion
parallels existing 161 kV and 345 kV transmission lines (Map 7).

3.1.5.1.1 Route Segment 4M

Route Segment 4M is approximately 1.0-mile long (Map 2). The route segment parallels roads and
crosses primarily agricultural and open land along the roadways. The route segment would require a
greenfield ROW.

3.1.5.1.2 Route Segment 4R

Route Segment 4R is approximately 0.6-miles long (Map 2). The route segment turns east and then
south through primarily open and forested land. The route segment would require a greenfield ROW.

3.1.5.2 Segment 4 West Modification

In the July 3™, 2024 letter sent during scoping (reference (3)), the applicant proposed Route Segment 13.
The applicant provided the following reasoning for requesting the addition of Route Segment 13:

“At the time of filing of the Application, Xcel Energy was in the process of working with our utility
partners to conduct a reliability analysis to determine whether greater portions of the proposed
161 kV transmission line in Segment 4 of the Project could be double-circuited with existing
transmission lines in the area. After the Application was filed, Xcel Energy continued to work with
Dairyland Power Cooperative (Dairyland) and Rochester Public Utilities (RPU) to complete a
reliability analysis to determine that the proposed 161 kV could be double-circuited with the
existing North Rochester — Northern Hills 161 kV line. This analysis concluded that there were no
reliability concerns with double-circuiting the proposed 161 kV line with the North Rochester —
Northern Hills 161 kV line. As a result, Xcel Energy proposes that this double-circuit route
option... be included in the EIS for further study...

It would follow the existing alignment of the North Rochester — Northern Hills 161 kV line for 11
miles, from the point where it intersects proposed Route Option 4 West at 75th Ave NW to the
North Rochester Substation, and would use the existing 80-foot-wide right-of-way. [It] requires
removing the existing North Rochester —Northern Hills 161 kV structures, which are
approximately 85 to 135 feet tall, and constructing new double-circuit 161/161 kV structures,
which would be of similar height...Because it could be double-circuited with the existing line, [it]
does not require acquisition of new right-of-way, as opposed to the equivalent portion of Option
4 West, which would be constructed parallel to existing lines.”
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Route Segment 13 was incorporated into what the EIS is referring to as Segment 4 West Modification
which is 22.7 miles in length. Segment 4 West Modification begins at the same point as Segment 4 West
(at 50th Avenue Northeast) and is the same as Segment 4 West until it heads north at 75th Avenue
Northwest, where it begins to be double-circuited with the existing North Rochester — Northern Hills 161
kV line. This portion could be double-circuited all the way through to the North Rochester Substation
(Map 7).

3.1.5.3 Segment 4 East

Segment 4 East parallels U.S. Highway 52 for most of its length and includes some double-circuiting
where it runs east/west; it has a total length of 19.6 miles. It initiates at 75" Street Northeast and is
mostly double-circuited with an existing 69 kV line going west and mostly parallel to 75" Street
Northeast. Close to where it intersects U.S. Highway 52, it is no longer double-circuited and instead
mostly parallels existing roadway. As Segment 4 East diverges from U.S. Highway 52, it follows division
lines (field, parcel, and section lines) and parallels existing transmission lines until it reaches its ending
point at the North Rochester Substation (Map 7).

3.1.53.1 Route Segment 4C

Route Segment 4C is approximately 1.2-miles long (Map 2). This alternative continues east along 500th
Street, paralleling an existing transmission line ROW through agricultural land, then turns south,
continuing through agricultural land. The route segment would require a greenfield ROW.

3.1.5.3.2 Route Segment 4E

Route Segment 4E is approximately 3.1-miles long (Map 2). This alternative generally parallels Highway
52 and crosses behind businesses and through open land adjacent to the Highway 52 ROW. The route
segment would require a greenfield ROW.

3.1.5.3.3 Alignment Alternative 16

Alignment Alternative 16 shifts the anticipated alignment of Segment 4 East to the south side of 75th
Street Northwest. Alignment Alternative 16 would avoid clearing trees along the north side of 75th
Street, which provide a visual and noise barrier from vehicle traffic for some of the residences along the
north side of 75th street.

3.1.54 North Rochester Substation to Highway 52 Study Area

The North Rochester Substation to Highway 52 Study Area isolates data for the Segment 4 West,
Segment 4 Modification, and Segment 4 East options so that they begin at Highway 52 and terminate at
the North Rochester Substation (Figure 3-8). The purpose of this study area is to isolate the data not
included in the second study area (Section 3.1.5.5). This allows for easier analysis of complete Segment 4
route options. In other words, it presents data that can be used to combine with the data presented for
east of Highway 52 without any built-in assumptions on which option is used in the Highway 52 to
existing 161 kV Line Study Area (Connector 4Q) study area.
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Figure 3-8 Segment 4 North Rochester to Highway 52 Line Study Area
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3.1.5.5 Highway 52 to existing 161 kV Line Study Area (Connector 4Q)

Connectors, where present, connect north and south options. Connector 4Q connects Segment 4 West
and Segment 4 East in Olmsted County, east of Highway 52. It travels north to south across agricultural
land and parallels 20*" Avenue Northeast. The connector would require a greenfield ROW.

Segment 4 includes an approximately 0.4-mile-long Connector 4Q (Figure 3-9). The connector travels
south, paralleling 20th Ave NE, crossing agricultural land for the entire length of the route. The
connector would not be double-circuited with an existing transmission line and would therefore require
a greenfield ROW. The connector could start on Segment 4 West of the study area, and then use
Connector 2G to connect to Segment 4 East. The connector could also start on Segment 4 East in the
study area and then use Connector 2G to connect to Segment 4 West.

The connector allows for two additional options to be studied beyond the north-north option (this is a
subpart of Segment 4 West) and the south-south option (this is a subpart of Segment 4 East). The two
new options are shown in Figure 3-9, and each would include a subpart of Segment 4 West and a
subpart of Segment 4 East. These four options are collectively referred to as the Highway 52 to the
existing 161 kV line study area.

3.1.5.6 Segment 4 CapX Co-Locate Option

Route Segment 12 was proposed during scoping, and within this EIS, it’s referred to as Segment 4 Cap-X
Co-Locate Option. The commenter suggesting this alternative requested that the EIS study an option to
construct the 161 kV line parallel to the existing CapX line along Route Option 3. This route segment
starts at the North Rochester Substation and would parallel Segment 3 to 40th Avenue NE. As noted in
Table 3-3, it meets the definition of a route segment but in its entirety, it represents an alternative
option for Segment 4 of the project and is analyzed in the EIS in comparison to Segment 4 East, Segment
4 West, and Segment 4 West Modification. Route Segment 12 is referred to in the EIS as Segment 4
CapX Co-Locate Option.

Segment 4 CapX Co-Locate Option parallels the existing 345-kV double-circuit capable line previously
permitted by the Commission as part of the CapX2020 Hampton — La Crosse Project in 2012 (that is,
Segment 3) in its entirety (Map 7). It is approximately 16.2 miles long.

3.1.5.6.1 Alignment Alternative 15

Alignment Alternative 15 is approximately 1.2 miles long and is an alternative Zumbro River crossing
location for Segment 4 CapX Co-Locate. Segment 4 CapX Co-Locate crosses the Zumbro River adjacent to
the CapX line, and Alignment Alternative 15 would cross the river further south, on the south side of
County Road 12.
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Figure 3-9 Highway 52 to Existing 161 kV Line Study Area
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3.2 Engineering and Design

3.2.1 Transmission Line Design and Structures

A high-voltage transmission line consists of three phases (conductors), each at the end of a separate
insulator string, and all physically supported by poles called structures. Conductors are metal cables
consisting of multiple strands of steel and aluminum wire wound together. A single-circuit line contains
three conductors, while a double-circuit line contains two sets of three, or six total conductors. At the
top of each structure there are also shield wires strung above the electrical phases to prevent damage
from lightning strikes. These cables are typically less than one inch in diameter. The shield wire can
include fiber optic cable, which provides a communication path between substations for transmission
line protection equipment. Figure 3-10 illustrates a typical double-circuit transmission line. The project
would include both single-circuit transmission lines and double-circuit transmission lines.

Figure 3-10 Typical Double-Circuit Transmission Line
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Source: Barr Engineering Co.

3.2.1.1 345 kV Transmission Line

For the new 345 kV transmission line, the applicant proposed to primarily use single-pole steel
structures in both single-circuit and double-circuit areas. Structures would be spaced approximately
1,000 feet apart. Typical structure design elements for the 345 kV line are summarized in Table 3-4;
however, the application noted that the structure sizes may change based on site conditions. Both the
single-circuit and double-circuit structures would typically be 85 to 175 feet tall. Figure 3-11 illustrates
how the height of a transmission line could compare to a grain elevator.
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Table 3-4

345 kV Line Typical Structure Design Summary for Segments 1, 2, and 3

Average
Typical Typical Foundation Span
Line Type St:'_JCt:re S;\tnr:t?:: ROW Width Structure Diameter Between
P (feet) Height (feet) (feet) Structures
(feet)
345 KV Monopole Galvanized or
. L w/ Davit Self-Weathering | 150 85-175 7-12 1,000
Single-Circuit
Arms Steel
ZgSk\k/V il Monopole Galvanized or
. w/ Davit Self-Weathering | 150 85-175 7-12 1,000
Underbuild Arms Steel
Double-Circuit
345/345 kV or | Monopole Galvanized or
345/115 kv w/ Davit Self-Weathering | 150 85-175 7-12 1,000
Double-Circuit | Arms Steel
Figure 3-11 Transmission Line Height Comparison to a Grain Elevator
—— 150 fi
11
11
N
!
Grain 345ky
Elevator Line

Table 3-4 notes three different line type options: (1) single-circuit, (2) double-circuit with an underbuild
with 69 kV, and (3) 345/345 kV or kV 345/115 double-circuit. The first picture in Figure 3-12 illustrates a
typical single-circuit monopole structure. These structures would be used wherever the transmission

line was not double-circuited. The second picture in Figure 3-12 illustrates how a structure would look

where the proposed 345 kV line could be double-circuited with an existing 69 kV line. In this scenario,

the applicant would underbuild the existing 69 kV transmission line on the same structure as the new

345 kV line. The third picture in Figure 3-12 illustrates how a structure would look where the proposed

345 kV line could be double-circuited with an existing 115 or 345 kV line. In this scenario, the applicant

would use structures with additional davit arms to accommodate the existing and proposed lines.
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Figure 3-12  Typical 345 kV Structures
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Source: joint certificate of need application and route permit application

3.2.1.2 161 kV Transmission Line

For the new 161 kV transmission line (that is, the Segment 4 [161 kV Relocation]), the applicant
proposed to use single-pole, self-weathering steel structures where it is single-circuit and double-circuit.
Structures would be spaced approximately 350 to 700 feet apart. Typical structure design elements for
the 161 kV line are summarized in Table 3-5; however, the application noted that the structure sizes
may change based on site conditions. Both the single-circuit and double-circuit structures would be 75

to 140 feet tall.
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Table 3-5 161 kV Line Typical Structure Design Summary for Segment 4 (161 kV Relocation)

Tvpical Average
Structure Structure Typical Str\:z:ture Foundation Span
Line Type . ROW Width . Diameter Between
Type Material Height
(feet) (feet) Structures
(feet)
(feet)
161 kV Monopole Galvanized or
. L W/ Davit Self-Weathering | 100 75-140 6-8 350-700
Single-Circuit
Arms Steel
161/69 kV or | Monopole Galvanized or
161/161 kV W/ Davit Self-Weathering | 100 75-140 6-8 350-700
Double-Circuit | Arms Steel

The first picture in Figure 3-13 illustrates a typical single-circuit monopole structure for the 161 kV line.

The second picture in Figure 3-13 illustrates a typical double-circuit monopole structure for the 161 kV

line where the 161 kV line could be double-circuited with either an existing 69 kV line or an existing 161
kV line.
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Figure 3-13  Typical 161 kV Structures

Figure 2-2
Typical 161 kV Structures

161 kV Steel Single-Circuit 161/69 kV Steel Double-Circuit
Monopole Structure Monopole Structure

3.2.2 Associated Facilities

Facilities associated with the project and subject to potential upgrades or modifications include the
Wilmarth Substation, Eastwood Substation, and North Rochester Substation. Upgrades would be
required to the Wilmarth Substation and North Rochester Substation and may be required for the
Eastwood Substation.

The West Faribault Substation is located between Segment 1 and Segment 2. As noted in the joint
certificate of need application and route permit application, these segments are near the existing
substation but are not interconnected to it. The application also notes that the project is designed with
options to accommodate future expansion by routing these segments near this substation so that in the
future, the 345 kV line could be connected to the West Faribault Substation. This could occur if better
connections to the backbone 345 kV line are required to accommodate the needs on lower voltage
transmission systems in the area.
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Route Segment 17 (Hwy 14 Option) would require a new approximately 13-mile-long 345 kV connection
from the Byron Substation to the North Rochester Substation. The applicant confirmed no modifications
would be required at the Byron Substation as part of the project (Appendix E).

3.2.2.1 Wilmarth Substation

The existing Wilmarth Substation is owned by the applicant and is at the beginning of the project on its
western end, on the northern edge of the city of Mankato (Map 2). It is adjacent to Xcel Energy’s refuse-
derived fuel plant, just east of the Minnesota River.

New equipment at the Wilmarth Substation would be necessary to support the proposed 345 kV
transmission line between the existing Wilmarth Substation to the existing North Rochester Substation.
An approximately 0.8-acre expansion of the current yard, fenced area, and retaining wall on the
northeast corner of the substation would be required to accommodate this new substation equipment.
Construction activities could take up to one to one and a half years, which would include grading and
equipment installation. The grading for the pad expansion would take approximately 10 weeks, but the
full construction timeline is dependent upon various factors (e.g., supply chain, material availability,
workforce/labor, weather, and outage windows). Modifications would include:

e Two new 345 kV circuit breakers

e Four new 345 kV group-operated switches

e Three new one-phase bus stands

e Rigid bus to extend the existing rigid bus to the switches

o A flexible bus to connect the switches to the breakers

3.2.2.2 Eastwood Substation

The existing Eastwood Substation is owned by the applicant and is located near the eastern boundary of
the city of Mankato (Map 2). Modifications to the Eastwood Substation would only be applicable if
Segment 1 South were to be selected by the Commission. Construction activities could take up to
around 10 months and would include grading and equipment installation. Modifications, if needed, are
shown in Figure 3-14 and would include:

e Installation of approximately 500 feet of new 69 kV transmission line to connect an existing 69
kV line at the substation

e Installation of new substation equipment to accommodate the interconnection of this new line,
which would include a new 69/115 kV transformer on the north side of the site

The modifications would be necessary to re-terminate the existing 69 kV line at the Eastwood
Substation. In this scenario, the existing 69 kV transmission line would be removed between the
Eastwood Substation and the Wilmarth Substation and replaced with the project’s 345 kV transmission
line.
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Figure 3-14 Eastwood Substation Reconfiguration
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3.2.2.3 North Rochester Substation

The existing North Rochester Substation is located near Pine Island, Minnesota (Map 2). Segment 3
begins at the substation, and Segment 4 ends at the substation. New substation equipment necessary to
accommodate the proposed 345 kV transmission lines would be installed at the North Rochester
Substation. The equipment needed would include new 345 kV circuit breakers, new 345 kV switches,
new rigid and flexible bus, bus stand and an expansion of the Electrical Equipment Exposure (EEE). No
expansion of the current fenced area would be required to accommodate this new substation
equipment. The construction activities could take up to a year to complete and would be dependent
upon various factors (e.g., supply chain, material availability, workforce/labor, weather, and outage
windows).

3.3 Route Width, Right-of-Way, and Anticipated Alignment

If the Commission issues a route permit, the permit would designate a “route.” The width of the route
can vary and be up to 1.25 miles wide. The HVTL must be constructed within the route designated by
the Commission unless, after permit issuance, permission to proceed outside of the route is sought by
the applicant and approved by the Commission. The “anticipated alignment” is the anticipated location
of the structures and line within the ROW and route width.

An illustration summarizing the concepts of route width, ROW, and anticipated alignment is provided in
Figure 3-15. The route width, in combination with the anticipated alignment, is intended to balance
flexibility and predictability.

Figure 3-15 Route Width, Right-of-Way, Anticipated Alignment lllustration
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3.3.1 Route Width

The route width is typically larger than the actual ROW needed for the transmission line. This additional
width provides flexibility in constructing the line yet is not to such an extent that the placement of the
line is undetermined. The route width allows the applicant to work with landowners to address their
concerns and to provide flexibility to address engineering issues that could arise after a permit is issued.

For this project, the applicant proposes a typical route width of 1,000 feet along most proposed
alignments (500 feet to either side of proposed centerlines). The applicant requested some areas to
have a route width wider than 1,000 feet. These areas are typically near substations or locations with
routing constraints. Areas where the route width varies from the typical 1,000-foot width are
summarized in Table 3-6. Route widths can also appear wider where various 500’ buffers of the
anticipated alignments overlap. For example, Route Segments 4M, R4, 4C, and 4E route widths would
overlap their associated segments. Additionally, the 1,000-foot route width for the Segment 4 CapX
Co-Locate Option would overlap and be slightly offset from Segment 3’s route width.

Table 3-6 Summary of Route Width Variations
Associated Segment Location(s) of Variable Route Width
Segment 1 North and South Around the Wilmarth Substation
Segment 1 North None

Southeast of Ballentine Lake and northwest of Madison Lake

Segment 1 South Around the Eastwood Substation

Segment 2 North and Segment 2 South Around the North Rochester Substation
Route Segment 17 (Hwy 14 Option) At various locations *
Segment 3 None
Segment 4 West At the southwest corner of the segment
Segment 4 West Modification None
Intersection of Hwy 52 and 100" St NW on the west side
Segment 4 East Intersection of Hwy 52 and 75 St NW on the west side and

northeast side of the highway

Near the intersection of 520t Street and 230" Avenue

Just west of the intersection of County Road 18 Northwest and 44"
Segment 4 CapX Co-Locate Option 2 Avenue Northwest

East of the Zumbro River where the alternative crosses Highway 63

North

1Route Segment 17 (Hwy 14 Option) requires ongoing coordination efforts with MnDOT. The variations in the route width for this alternative
were included to allow for flexibility in final design should this alternative be selected by the Commission.

2The applicant provided input on where additional flexibility may be required to make the Segment 4 CapX Co-Locate Option more easily
constructible. Additional information for the reasoning of the wider route widths for this alternative are provided in Appendix E.

3.3.2 Right-of-Way

The ROW is the specific area required for the safe construction and operation of the transmission line,
where such safety is defined by the NESC and the NERC reliability standards. The ROW must be within
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the designated route and is the area for which the applicant obtains rights from private landowners to
construct and operate the line.

If a route permit is issued by the Commission, the applicant would conduct detailed survey and
engineering work including, for example, soil borings. Additionally, the applicant would contact
landowners to gather information about their property and their concerns and discuss how the
transmission line ROW might best proceed across the property. Use of a ROW for a transmission line
across private property is typically obtained by an easement agreement between the applicants and
landowners, as further described in Section 3.3.2.2.

Table 3-7 summarizes the requested ROW widths by segment. Where the proposed transmission lines
are double-circuited, ROW could be shared but, in most cases, would require expansion. Where the
proposed transmission lines parallel existing roadways or other infrastructure (for example, other
transmission lines), the new amount of required ROW may be reduced. The applicant’s typical practice
when paralleling existing road ROW is to place the poles on adjacent private property near the ROW.
With this pole placement, the transmission line shares the existing infrastructure ROW, thereby reducing
the size of the easement required from the private landowner(s). For example, if the required ROW is
150 feet, and the transmission pole is placed 5 feet off an existing road ROW, only an 80-foot ROW
easement would be required from the landowner. The additional 70 feet of required ROW would be
shared with the road ROW. Similarly, if the proposed line parallels an existing transmission line that it
would not be double-circuited with, the new ROW required could also be reduced.

61



Table 3-7

ROW Width Summary

Associated Segment

Requested ROW
Width

Notes regarding existing ROW

Segment 1 North

150 feet

Nearly all of Segment 1 North (96%) could be double-circuited
with an existing 115 kV line. For nearly the entire line, some
existing ROW would be present and shared with the project but
would require widening.

Segment 1 South

150 feet

Most of Segment 1 South (69%) could be double-circuited with
existing 69 kV or 115 kV line. For most of the line, some existing
ROW would be present and shared with the project but would
require widening.

Segment 2 North

150 feet

Segment 2 North could be double-circuited with existing 69 kV, or
345 kV transmission lines for 69% of its length. Where it is
double-circuited, some existing ROW would be present and
shared with the project but would require widening where it is
double-circuited with smaller (69 kV) line.

Segment 2 South

150 feet

Segment 2 South would be primarily constructed in a new ROW
that parallels some (27%) existing infrastructure (transmission
lines, roads, or railroads) where some opportunity for ROW
paralleling/sharing could be present.

Route Segment 17
(Hwy 14 Option)

150 feet

Segment 17 would parallel US Highway 14 from Mankato to
Byron. The ROW could overlap with existing MnDOT ROW.
Additional information is provided in Section 3.3.2.1.

Segment 3

150 feet

As noted in Section 3.1.4, all of Segment 3 could be
double-circuited within the previously permitted route for the
CapX2020 Hampton — La Crosse Project. No new ROW would be
required for Segment 3.

Segment 4 West

100 feet

Segment 4 West would be primarily constructed in a new ROW
that parallels some (46%) existing infrastructure (transmission
lines, roads, or railroads) where some opportunity for ROW
paralleling/sharing could be present.

Segment 4 West
Modification

100 feet

Segment 4 West Modification could be double-circuited with an
existing 161 kV line for nearly half of its length (48%). Some
existing ROW would be present but would require widening.

Segment 4 East

100 feet

Approximately a quarter (26% of Segment 4 East could be
double-circuited with an existing 69 kV line. Some existing ROW
would be present but would require widening.

Segment 4 CapX
Co-Locate Option

100 feet

The Segment 4 CapX Co-Locate Option would primarily parallel
the existing 345 kV line and opportunities for ROW sharing would
be present throughout nearly all of its length.

3.3.2.1

Route Segment 17 (Hwy 14 Option) Opportunity for MNnDOT ROW Sharing

Route Segment 17 would parallel US Highway 14 for approximately 80 miles from Mankato to Bryon.
The requested permanent ROW would be 150 feet and would parallel or overlap with the existing
MnDOT highway ROW. The US Highway 14 MnDOT ROW varies in width to accommodate controlled
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access to the highway. The anticipated alignment would be placed within and outside of the existing
MnDOT ROW. If the anticipated alignment is within the MnDOT ROW, the utility pole would be placed
outside of the clear zone. The clear zone is an unobstructed travel area beyond the through-traveled
way that allows errant vehicles to recover. MnDOT provides guidance in their Facility Design Guide on
recommended clear zone distances. Clear zone distances range from 18 feet to 46 feet along US
Highway 14 and are dependent on the speed of travel, embankment slope, and radius of turn. Typical
ROW configurations are provided in Figure 3-16 for transmission centerlines outside of the MnDOT ROW
and within the MnDOT ROW.

Figure 3-16 Typical MnDOT ROW Configurations
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3.3.2.2 Right-of-Way Acquisition

If a route permit is issued, the applicant would acquire an easement from each of the landowners along
the permitted transmission line route. For transmission lines, utilities typically acquire easement rights
across land parcels to accommodate the transmission line. The rights would consist primarily of
permanent electric transmission easements, providing a 150-foot-wide easement area for Segments 1,
2, and 3 and a 100-foot-wide easement area for Segment 4. The evaluation and acquisition process
includes title examination, initial owner contacts, survey work, document preparation, and acquisition of
easement rights.

In areas of the project that would use existing ROW, and the terms of the existing easement are
sufficient, the applicant’s ROW agents would work with the landowner to address any short-term
construction needs, impacts, or restoration. For portions of the project where a new or expanded ROW
would be necessary, the applicant’s ROW agents would identify all persons and entities that may have a
legal interest in the identified real estate. The applicant’s ROW agents would contact each property
owner to describe the need for the transmission facilities and how the project may affect each parcel.
The applicant’s ROW agents would also seek information from the property owner about any specific
concerns that they may have with the project.

To aid in the design and routing of the project, the applicant might request permission to enter a
property to conduct a preliminary survey and geotechnical work. During this process, the location of the
proposed transmission line may be staked with the permission of the property owner.

The agent would discuss the construction schedule and construction requirements with the property
owner. Special consideration might be needed for fences, crops, or livestock. Fences and livestock may
need to be moved; temporary or permanent gates may need to be installed; and crops may need to be
harvested early. In each case, the ROW agent and construction personnel would coordinate these
processes with the property owner.

Land value data would be collected to assist in determining the fair market value of the easement
needed for the land parcels to be crossed by the project, as well as the impact the easement may have
on the market value of those parcels. A fair market value offer would be developed that recognizes the
impact of the easement on each parcel. Sometimes, a negotiated easement agreement cannot be
reached. In those cases, the applicant may exercise eminent domain pursuant to Minnesota law. The
process of exercising the right of eminent domain is called condemnation.

Before commencing a condemnation proceeding, typically, the applicant must obtain at least one
appraisal and provide a copy to the property owner. The property owner may also obtain another
property appraisal, and the applicant must reimburse the property owner for the cost of the appraisal
according to the requirements and limits set forth in Minnesota Statutes § 117.036. To start the formal
condemnation process, the applicant would file a petition in the district court where the property is
located and serve that petition on all owners with an interest in each of the land parcels identified in the
petition.
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If the court grants the petition, the court then appoints a three-person condemnation commission
knowledgeable in real estate issues that would determine, in the first instance, the amount of just
compensation the applicant is required to pay for its acquisition of rights in the action. There is a
well-developed body of law in Minnesota for determining valuation of the acquisition of easement
rights. For each acquisition in a condemnation proceeding, the commissioners conduct a statutorily
required viewing and then a hearing at which the owners and the applicant, and their respective
witnesses, can present their case as to the appropriate amount the commissioners should award as just
compensation. After that hearing and any further deliberation by the commissioners, the panel issues
an award reciting the amount to be paid to the owners for the acquisition. The award is filed with the
district court. The parties have rights to appeal from those awards to the district court for a jury trial de
novo. If an appeal is taken, the district court determines a schedule for the action, and ultimately, the
case may be tried by a jury that would issue its verdict on just compensation. At any point in this
process, the case can be dismissed if the parties reach a settlement.

There may be instances where a landowner elects to require the applicant to purchase their entire
property rather than acquiring only an easement for the transmission facilities. The landowner is
granted this right under Minnesota Statute § 216E.12, subdivision 4. This statute, sometimes referred to
as the “Buy-the-Farm” statute, applies only to transmission lines with a voltage of 200 kV or greater and
to properties that meet certain other criteria. The measure of compensation for acquisition of an
owner’s fee interest is different than for acquisition of easements, but the process of reaching those
valuation determinations—by the Commission and then by a jury or judge in the event of an appeal—
are substantively the same as the easement acquisition process described above.

Once a ROW is acquired, and prior to construction, the ROW agent would contact each landowner to
discuss the construction schedule and requirements. To allow for safe construction, special
considerations might be needed for fences, crops, or livestock. Fences or livestock, for example, might
need to be moved or temporary or permanent gates might need to be installed. In each case, the ROW
agent would coordinate with the landowner, who would be compensated for any project-related
construction damages.

3.33 Anticipated Alignment

The anticipated alignment is the anticipated placement of the transmission line within the route and
ROW, that is, where the transmission line is anticipated to be built.

After coordinating with landowners and completing detailed engineering plans, the applicants would
establish the final alignment for the project and designate pole placements. These final plans, known as
“plans and profiles,” must be provided to the Commission so that the Commission can confirm that the
applicant’s plans are consistent with the route permit and all permit conditions prior to construction of
the project. This confirmation ensures that the built alignment for the project is consistent with the
anticipated alignment in the Commission’s permit.
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3.4 Construction and Maintenance Procedures

Construction would begin after necessary federal, state, and local approvals are obtained and property
rights are acquired for each respective segment. Construction in areas where new easements are not
needed or have already been obtained may proceed while ROW acquisition for other areas is still in
process. The precise timing of construction would consider various requirements of permit conditions,
environmental restrictions, availability of outages for existing transmission lines (if required), available
workforce, and materials.

Construction would follow the applicant’s best practices for construction and mitigation to minimize
temporary and permanent impacts to land and the environment. Construction typically progresses as
follows:

e Establish construction staging areas/laydown yards

e Survey marking of the ROW

e ROW clearing and access preparation

e Grading or filling if necessary

e Installation of concrete foundations

e Installation of poles, insulators, and hardware

e Conductor stringing

e Installation of any aerial markers required by state or federal permits

e Site restoration
Once the project is operational, the applicant would follow standard maintenance procedures.

34.1 Construction Staging Areas

Construction staging areas/laydown yards are usually established for transmission projects. Staging
involves delivering the equipment and materials necessary to construct the new transmission line
facilities. Construction of each segment would likely include two or more staging areas. Structures,
conductors, matting, and other materials are delivered to staging areas and stored until they are needed
for the project.

3.4.2 Survey Marking of the Right-of-Way

Prior to the arrival of construction crews, surveyors would stake the limits of disturbance for the
construction ROW. The limits of disturbance would encompass the ROW and structure locations along
the approved alighment of the transmission line. The construction contractor would also request utility
locates prior to the start of ROW clearing.

The Gopher State One-Call system would be used to locate and mark existing underground utilities prior
to the start of ROW clearing to avoid impacts on existing utilities. If crossing an underground utility is
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required, the applicant would protect existing infrastructure while using heavy equipment during
construction, such as construction matting, and would coordinate with the utility owner.

343 Right-of-Way Clearing and Access Preparation

The applicant would design the transmission line structures for installations at the existing grades.
Where a site slope is required (typically on slopes exceeding 10 percent), working areas may be graded
or leveled with fill. If acceptable to the property owner, the applicant would propose to leave the
graded/leveled areas after construction to allow access for future maintenance activities. If not
acceptable to the property owner, the applicant would, to the best of its ability, return the grade of the
site back to its original condition.

The applicant would evaluate construction access opportunities by identifying existing transmission line
easements, roads, or trails that are near the permitted route. When feasible, the applicant would
confine construction activities to the easement area. In certain circumstances, additional off-easement
access may be required on a temporary basis. Permission would be obtained from property owners prior
to using off-easement access.

Improvements to existing access or construction of new access may be required to accommodate
construction equipment. Field approaches and roads may be constructed or improved. Where
applicable, the applicant would obtain permits for new access from local road authorities. The applicant
would also work with appropriate road authorities to ensure proper maintenance of roadways traversed
by construction equipment.

3.44 Construction Activities

Construction would require the use of many different types of construction equipment, including tree
removal equipment, mowers, cranes, backhoes, digger-derrick line trucks, drill rigs, dump trucks,
front-end loaders, bucket trucks, bulldozers, flatbed tractor-trailers, flatbed trucks, pickup trucks,
concrete trucks, helicopters, and various trailers or other hauling equipment. Excavation equipment is
often on wheeled or track-driven vehicles. When opportunities are available, construction crews would
attempt to use equipment that minimizes impacts to land.

3.44.1 Foundation and Pole Installation

After ROW clearing and access preparation has been completed, pole and foundation installation would
begin. Structures for the project would require drilled pier concrete foundations.

Drilled pier foundations are typically between eight to ten feet in diameter and are typically 20 to 60
feet deep, depending on soil conditions. An angle or dead-end structure may require a foundation up to
12 feet in diameter. The actual diameter and depth of the hole (and foundation) depend on structure
design and soil conditions that are determined during the initial survey and soil testing phases. Concrete
is brought to the site by concrete trucks from a local concrete batch plant and filled around a steel rebar
support cage and anchor bolts. Once the foundation is cured, the structure is bolted to the foundation.
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Structures would be moved from staging areas and delivered to the site of each foundation, where they
are assembled. Using a crane, the structure is lifted and placed into position. Insulators and other
hardware are attached to the structure prior to placing it on the foundation.

Some soil conditions and environmentally sensitive areas would require special construction techniques.
The most effective way to minimize impacts to these areas would be to avoid placing poles in the
sensitive areas by spanning over sensitive features such as wetlands, streams, and rivers. When it is not
feasible to avoid traversing sensitive areas, one or more of the following options would be used to
minimize impacts, in consultation with the appropriate agencies:

e  When possible, construction would be scheduled during frozen ground conditions.

e When construction during winter is not possible and conditions require, construction mats
would be used where wetlands and other sensitive areas would be impacted.

e Equipment fueling and other maintenance would occur away from environmentally sensitive and
wet areas. These construction practices help ensure that fuel and lubricants do not enter
waterways or impact environmentally sensitive areas.

e Various best management practices (BMPs) would be identified in the project’s Stormwater
Pollution Prevention Plan (SWPPP), including the use of silt fences, bio logs, erosion control
blankets with embedded seeds, and other sound water and soil conservation practices to protect
topsoil and adjacent water resources and to minimize soil erosion.

These techniques are also used to reduce impacts to private property, including driveways, yards, and
drain tile.

3.4.4.2 Conductor Stringing

Conductor stringing is the last major step of transmission line construction. Stringing setup areas are
typically located at two-mile intervals. These sites are located within the ROW, when possible, or within
temporary construction easements. Conductor stringing often uses helicopters to start the process by
pulling a “sock-line” or high-strength rope through pulleys attached to the insulators on each structure
that is attached to the conductor, which is pulled into place and sagged to meet design requirements
that are compliant with good utility practice and minimum code clearances. This process requires brief
access to each structure to secure the conductor wire to the insulator hardware and to fasten the shield
wire on each structure.

Where the transmission line crosses streets, roads, highways, or other energized conductors or
obstructions, temporary guard or clearance poles may be installed before conductor stringing. The
temporary guard or clearance poles ensure that conductors would not obstruct traffic or contact
existing energized conductors or other cables during stringing operations and protects the conductors
from damage if they were to fall during stringing.
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3.4.4.3 Aerial Marker Installation

After conductor installation is complete, conductor marking devices would be installed if required. These
marking devices may include bird flight diverters or air navigational markers. The applicant would work
with the appropriate agencies to identify locations where marking devices need to be installed.

3.4.5 Restoration and Cleanup Procedures

Crews would attempt to minimize ground disturbance whenever feasible, but areas would be disturbed
during the normal course of work. Once construction is completed in an area, disturbed areas would be
restored to their original condition to the maximum extent feasible. Temporary restoration before the
completion of construction in some areas along the ROW may be required per NPDES and MPCA
construction permit requirements.

After construction activities have been completed, a utility representative would contact the property
owner to discuss any damage that has occurred as a result of the project. This contact may not occur
until after the applicant has started restoration activities. If fences, drain tile, or other property have
been damaged, the applicant would repair damages or reimburse the landowner to repair the damages.

Farmers would be compensated for crop losses caused by project construction. The compensation
would be based upon the area(s) affected, the typical yield for the crops lost, and the market rates for
those crops. A utility representative would measure the area(s) in which planted crops were damaged or
destroyed, or not planted at the applicant’s request. The lost yields would be determined in
coordination with the property owner. The market rate would also be determined in coordination with
the property owner and local elevator and/or other evidence to determine the appropriate rate of
payment. The applicant would also make a payment for future year crop loss due to soil compaction. In
addition, property owners would be compensated for their expense to deep rip compacted areas. If an
individual does not have access to deep ripping equipment, applicant would provide this service or
access to such equipment.

Ground-level vegetation disturbed or removed from the ROW during construction of the project would
reestablished through implementation of the VMP. Additionally, vegetation that is consistent with
substation site operation outside the fenced area would be allowed to reestablish naturally at
substation sites. Areas where significant soil compaction or other disturbance from construction
activities occur would require additional assistance in re-establishing the vegetation stratum and
controlling soil erosion. In these areas, the applicant would use seed that is noxious weed-free to
reestablish vegetation.

Another aspect of restoration relates to the roads used to access staging areas or construction sites.
After construction activities are complete, the applicant would ensure that township, city, and county
roads used for purposes of access during construction would be restored to their prior condition. The
applicant would meet with township road supervisors, city road personnel, or county highway
departments to address any issues that arise during construction with roadways to ensure the roads are
adequately restored, if necessary, after construction is complete.
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3.4.6 Maintenance Procedures

Transmission lines and substations are designed to operate for decades and require only moderate
maintenance, particularly in the first few years of operation. The applicant would perform aerial
inspections of the 345 kV and 161 kV transmission lines and inspect the line from the ground every four
years. Typically, one to two workers are required to perform aerial inspections, and three workers are
required to perform the ground inspections. Any defects identified during these inspections would be
assessed and corrected. The applicant would also perform necessary vegetation management.
Vegetation maintenance generally occurs every four years.

Line inspections are the principal operating and maintenance cost for transmission facilities. Aerial
inspections cost approximately $75 to $100 per mile, and ground inspections cost approximately $200
to $400 per mile. Actual line-specific maintenance costs depend on the setting, the amount of
vegetation management necessary, storm damage occurrences, structure types, materials used, and the
age of the line.

The estimated service life of the proposed transmission lines for accounting purposes varies among
utilities. The applicant uses an approximately 60-year service life for their transmission assets. However,
practically speaking, high-voltage transmission lines are seldom completely retired.

Substations require a certain amount of maintenance to keep them functioning in accordance with
accepted operating parameters and the NESC requirements. Transformers, circuit breakers, batteries,
protective relays, and other equipment need to be serviced periodically in accordance with the
manufacturer’s recommendations. The substation site must be kept free of vegetation and adequate
drainage must be maintained.

3.5 Project Costs

The applicant developed route-specific costs based on the estimates developed for the joint certificate
of need application and route permit application for a 150-mile-long route, which includes both the
Mankato — Mississippi River 345 kV and the North Rochester to Chester 161 kV relocated transmission
lines.

There are several main components of the cost estimates, including (1) transmission line structures and
materials; (2) transmission line construction and restoration; (3) transmission line and substation
permitting and design; (4) transmission line ROW acquisition; and (5) substation materials, substation
land acquisition, and construction. Each of these components also may include a risk reserve.

To prepare a cost estimate for the transmission line portions of the project, the applicant relied in part
upon the actual costs incurred for constructing prior similar transmission projects. The applicant
updated this data based on current market conditions and included a risk reserve. The cost estimates
are based on potential transmission line alignments. The introduction of additional corner structures or
special structures for river or wetland crossings would increase the project costs. ROW cost estimates
for the transmission line and substations were based on a 150-foot ROW for the transmission line. The
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applicant considered actual costs from prior project acquisitions and approximated the length of the line
to estimate the overall land acquisition costs.

To estimate substation construction costs, the applicant identified the necessary components for each
substation. The applicant then estimated land, material, construction, design, and permitting costs
based on cost estimates for these items from prior substation improvement projects.

To calculate an appropriate risk contingency, the applicant identified potential risks that could result in
additional costs. These risks include unexpected weather conditions, poor soil conditions as no
geotechnical borings have been obtained, transmission line outage constraints, potential shallow rock,
river crossings, labor shortages, and market fluctuations in material pricing and labor costs. The
applicant then developed an appropriate cost contingency for each of these risks and applied them to
each of the cost categories above.

In the joint certificate of need and route permit application, the applicant estimated the construction of
the project, along with substation modifications, at $577.2 million (high capital expenditures estimate).
This estimated cost is escalated to nominal dollars to reflect the expected final cost at completion for
each component of the project. These cost estimates could increase over time for any number of
reasons, such as, but not limited to escalation, inflation, and commodity pricing, especially for these
types of large-scale 345 kV transmission projects that have multi-year schedules.

Based on the joint certificate of need application and route permit application, the transmission line is
expected to cost approximately $3.7 million per mile. Applying this per-line cost, the project costs as
presented in the joint certificate of need application and route permit application are as shown in
Table 3-8.

Since the filing of the joint certificate of need application and route permit application, the applicant has
updated this range of project costs to reflect the specific costs for each route alternative included in the
EIS3. These updated costs are also provided in Table 3-8. The low end of the 345 kV transmission line
costs in Table 3-8 are based on a combination of the lowest-cost route alternatives for each of the
different segments of the 345 kV transmission line. The high end of the 345 kV transmission line costs in
Table 3-8 are based on a combination of the highest-cost route alternatives for each of the different
segments of the 345 kV transmission line. In their testimony, the applicant also provided total estimated
costs for their preferred route (Table 3-8).

3 Northern States Power Company, dba Xcel Energy: TESTIMONY-- T. Wendland Direct Testimony and Schedules,
Docket No. 20253-216973-01
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Table 3-8

Overall Project Cost Estimates

Low Capital Expenditures

High Capital Expenditures

Applicant’s
Preferred Route

(joint (joint
certificate of certificate of
Route Options d d
nfee . (applicant-filed n?e . (applicant-filed (applicant-filed
application testimony) application testimony) testimony)
and route v and route v ¥
permit permit
application) application)
Mankato — $484.8
Mississippi River 345 | $446.7 million | $376.6 million o $484.8 million $376.6 million
. . million
kV Transmission Line
Wilmarth Substation s . s - -
Modifications $8.6 million $8.6 million $9.1 million $9.1 million $8.6 million
North Rochester
Substation $10.5 million $10.5 million $11.5 million | $11.5 million $10.5 million
Modifications
North Rochester to
Chester 161 kV $58.9 million $41.1 million $63.2 million | $69.7 million $69.7 million
Transmission Line
E .
astwood Substation | ¢\ i $0 million $8.7 million | $8.7 million $0 million
Modifications
2 - _ $577.2 _ -
Total $524.7 million = $436.8 million million $583.8 million | $465.4 million

! There may be differences between the sum of the individual component amounts and the total project costs due to rounding.

3.6

Project Schedule

Table 3-9 provides the permitting and construction schedule currently anticipated for the project. It is

anticipated that the Commission would make decisions on the applicant’s certificate of need and route
permit applications in the fourth quarter of 2025. The applicant plans to complete permitting by the end
of the third or fourth quarter of 2025, including all federal, state, and local agency permits. ROW
clearing would begin in the third quarter of 2026, with construction expected to begin as early as the
fourth quarter of 2026. The full project, including the support substation, is anticipated to be
operational in the first quarter of 2030.

This schedule is based on information known as of the date of filing and reflected in the applicant’s
testimony* and may be subject to change as further information develops or if there are delays in
obtaining the necessary federal, state, or local approvals that are required prior to construction. The

4 Northern States Power Company, dba Xcel Energy: TESTIMONY-- T. Wendland Direct Testimony and Schedules,

Docket No. 20253-216973-01
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applicant is currently evaluating whether portions of the project can be placed in service before 2030

and would provide any schedule updates during the proceeding.

Table 3-9 Anticipated Project Schedule

Activity

Estimated Dates

Minnesota Certificate of Need and Route Permit for Eastern Segment Issued

Fourth Quarter 2025

Land Acquisition Begins

Fourth Quarter 2025

Survey and Transmission Line Design Begins

Third Quarter 2024

Other Federal, State, and Local Permits Issued

Third/Fourth Quarter 2025

Start Right-of-Way Clearing

Third Quarter 2026

Start Project Construction

Fourth Quarter 2026 or
First Quarter 2027

Project In-Service

First Quarter 2030
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4 Alternatives to the Project

As described in Chapter 2, the Commission must determine whether the proposed HVTL project is
needed or if another project or no project would be more appropriate. Section 4.1 provides information
from the applicant’s joint certificate of need application and route permit application regarding the need
for the project as it relates to the overall high voltage transmission system.

Other projects that could meet the purpose of this project are known as system alternatives. System
alternatives are discussed in Section 4.2.

4.1 Need for the Project

The purpose of the project, as described in Section 1.1, is to construct an HVTL to provide additional
transmission capacity to reduce congestion and to improve electric system reliability throughout the
region as more renewable energy resources are added to the high voltage transmission system. The
project is needed as part of a broader regional solution to reduce thermal loading, enable future
generation, and improve transfer voltage stability. The broader regional solution is required given the
evolving energy landscape (driven in part by state and federal energy policy) and ongoing changes to
Minnesota’s generation portfolio, which will require increasing the capacity of the existing high voltage
transmission system in the region. These changes would support existing generation and new
generation projects being delivered to load centers efficiently and economically.

41.1 Midcontinent Independent System Operator (MISO)

MISO is an independent, not-for-profit, member-based organization responsible for keeping the power
flowing across the midcontinent reliably and cost effectively (reference (4)). MISO oversees planning of
the transmission systems for its 55 transmission owner members, of which the applicant is one
(reference (4)). MISO focuses on three critical tasks:

- Managing the flow of high-voltage electricity across 15 states and the Canadian province of
Manitoba.

- Facilitating one of the world’s largest energy markets with more than $40 billion in annual
transactions.

- Planning the grid of the future (reference (4)).

The Reliability Imperative is a term MISO uses to describe the shared responsibility that MISO, its
members, and states have to address the urgent and complex challenges to electric system reliability in
the MISO region (reference (5)). Long Range Transmission Planning (LRTP) is a key initiative of the
Reliability Imperative. The focus of LRTP is to improve the ability to move electricity across the MISO
region from where it is generated to where it is needed - reliably and at the lowest possible cost
(reference (6)).
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In July 2022, MISO's Board of Directors approved $10.3 billion in new transmission projects referred to
as the LRTP Tranche 1 Portfolio (Figure 4-1). It is the first of four tranches of transmission solutions
developed to provide reliable and economic energy delivery to address future reliability needs
(reference (6)). The project is the Minnesota portion of LRTP Tranche 1 Portfolio’s project number 4
(LRTP4) as shown in Figure 4-1. As a whole, LRTP4 involves the construction of a 345 kV transmission line
from the existing Wilmarth Substation in Mankato, Minnesota to the existing Tremval Substation in west
central Wisconsin near the town of Blair. The Wisconsin portion of LRTP4 will be permitted in a separate
proceeding before the Public Service Commission of Wisconsin.

Figure 4-1 MISO LRTP Tranche 1 Portfolio
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The Minnesota Public Utilities Commission’s determination of whether the project is needed is
independent of MISO. However, the need for the project is better understood in the context of the need
for its regional project (LRTP4) and the complete Tranche 1 Portfolio.

4.1.2 LRTP Tranche 1 Portfolio Needs

The project, along with the other LRTP Tranche 1 projects, is needed to provide reliable, resilient, and
cost-effective delivery of energy as the generation resource mix continues to evolve over the coming
years. As noted in Section 1.1, the project would provide additional capacity and relieve transmission
constraints in the Twin Cities metro area due to an increasing need to transfer renewable energy toward
and past the Twin Cities. The project would also strengthen existing generation outlet towards load
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centers in Wisconsin and areas to the south. Generally, as more renewable generation is put on the
system, there is a need for additional transmission capacity to deliver this renewable energy to load
centers.

The joint certificate of need application and route permit application explains MISO’s needs for the LRTP
Tranche 1 Portfolio’s projects from the perspective of portfolio needs, economic benefit, enabled
generation, and transfer capability and is summarized as:

e As part of its analysis for portfolio needs, MISO concluded that LRTP Tranche 1 projects 4, 5, and
6 collectively relieve 39 transmission elements with heavy thermal loading when one
transmission element is out of service (N-1 contingency) and 96 transmission elements with
excessive loading when one or more transmission elements are out of service (N-1-1
contingency) (reference (8)).

e  For economic benefit, MISO notes that the LRTP Tranche 1 Portfolio helps deliver economic
benefits by providing more transmission infrastructure to distribute loading on other facilities
and by enabling the connection of more low-cost resources (reference (8)).

e According to the joint certificate of need application and route permit application, MISQ’s
analysis shows the entire LRTP Tranche 1 Portfolio enables the reliable interconnection of
approximately 43,431 MW of new generation, primarily in the form of renewable generation. Of
the capacity enabled by the LRTP Tranche 1 Portfolio, 8,339 MW is in the resource zone that
includes most of the state of Minnesota.

e The LRTP Tranche 1 Portfolio would expand transfer capability, which would in certain situations
increase the ability for a utility to use a new or existing generation resource from another part
of the MISO region, rather than construct one locally, to meet its resource adequacy obligation.
The stronger regional ties offer more flexibility to handle the variability of renewable output
caused by differences in weather patterns across different areas of the MISO footprint
(reference (8)).

4.1.3 Reliability Needs

The applicant summarized applicable studies in the joint certificate of need application and route permit
application to define and support the project’s need. These studies were completed by the applicant to
further examine system reliability improvements related to the project. The studies were completed in
addition to MISQ’s need analysis.

The analyses looked at transmission system performance under the stressed conditions for the impacted
345 kV transmission system. These are referred to as the “Summer Shoulder — High Wind” models.
Congestion, or stressed conditions, would occur on certain elements of the existing transmission system
when there is high wind generation available without peak demand to consume that energy, resulting in
overloading. The conclusions of the analyses support how the HVTL could reduce congestion and
thereby improve reliability.
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The applicant modeled two different scenarios which looked at different timeframes into the future:
Scenario One (Section 4.1.3.1) and Scenario Two (Section 4.1.3.2). The MISO local resource zone was
used for both scenarios and is the most reflective of the project area; the local resource zone includes
nearly all of Minnesota and all of Wisconsin. Use of the local resource zone allowed the applicant to
localize the results in a refined area more specific to the project. The applicant modeled four different
assumptions under each scenario. These different assumptions were used to analyze the project’s
potential reliability improvement by allowing isolation of the impact the project would have on
reliability. The four different assumptions incorporated into the analysis included:

e The first assumed no additional transmission projects are constructed. This is referred to as the
Base Model.

e The second assumed that only LRTP4 is constructed.

e The third assumed all of the LRTP Tranche 1 Portfolio is constructed except for LRTP4.

e The fourth assumed all of the LRTP Tranche 1 Portfolio is constructed.

The information presented here summarizes the analysis in the joint certificate of need application and
route permit application. Additional information is available in Chapter 4 of the joint certificate of need
application and route permit application.

4.1.3.1 Scenario One Analysis Results

The first analysis was based on the most current MISO transmission system model (MTEP22) assuming
no additional generation is added to the system. The MISO MTEP22 model reflects the current
transmission system, which includes limited additional transmission facilities in-service.

Under this scenario, thermal issues were shown to be largely resolved by LRTP4 (Table 4-1). Issues were
considered resolved if they showed up in the Base Model but not when LRTP4 was assumed to be
constructed. In other words, nearly all thermal issues in the base model for this scenario would be
resolved within the study area even if only LRTP4 were to be constructed.

Table 4-1 Scenario One: Overload Counts Addressed by LRTP4
Contineency | B3s€ Model | Only LRTP4 F:_’::pozy
Overloaded Facilities Area gency (overload (overload
Type (overload
counts) counts)

counts)
Wilmarth - Sheas 345 kV Ckt 1 MN South N-1, N-1-1 3205 0 3205
Blue Lake - Scott Co 345 kV Ckt 1 MN South N-1, N-1-1 6412 42 6370
Helena - Scott Co 345 kV Ckt 1 MN South N-1, N-1-1 3656 44 3612
Helena - Sheas Lake 345 kV Ckt 1 MN South N-1, N-1-1 232 0 232
Helena - Chub Lake 345 kV Ckt 1 MN South N-1, N-1-1 3131 0 3131
N Rochester - Byron 345 kV Ckt 1 MN South N-1, N-1-1 419 0 419

1Ckt is an abbreviation for circuit.
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The applicant also provided data comparing the third assumed conditions (which assumed all of the
LRTP Tranche 1 Portfolio is constructed except for LRTP4) to the fourth assumed condition (which
assumed all of the LRTP Tranche 1 Portfolio is constructed). These results illustrated that LRTP Tranche 1
Portfolio projects (without LRTP4) would address some but not all of the thermal issues.

4.1.3.2 Scenario Two Analysis Results

The second analysis was based on the MTEP21 Future 1 (at year 20) model used for the LRTP Tranche 1
Portfolio analysis. This analysis reflects a future scenario when additional generation is online. It looks
further into the future compared to scenario one.

Under this scenario, thermal issues were shown to be largely resolved by LRTP4 (Table 4-2). Issues were
considered resolved if they showed up in the Base Model but not when LRTP4 was assumed. This is
supported by comparing the Base Model to the second assumed condition that of the complete LRTP
Tranche 1 Portfolio, only LRTP is constructed.

Table 4-2 Scenario Two: Overload Counts Addressed by LRTP4
e Contingency Base Fixed by
| Facil A ly LRTP4
Overloaded Facilities rea Type Model Only LRTPA
Wilmarth - Sheas 345 kV Ckt! 1 MN South N-1, N-1-1 4643 0 4643
Blue Lake - Scott Co 345 kV Ckt 1 MN South N-1, N-1-1 2646 0 2646
N Rochester - Byron 345 kV Ckt 1 MN South N-1, N-1-1 923 839 84
Helena - Sheas Lake 345 kV Ckt 1 MN South N-1, N-1-1 4590 0 4590
MN
Wabaco - Alma 161 kV Ckt 1 South/WI N-1 74 2 72

1Ckt is an abbreviation for circuit.

The applicant also provided data comparing the third assumed conditions (which assumed all of the
LRTP Tranche 1 Portfolio is constructed except for LRTP4) to the fourth assumed condition (which
assumed all of the LRTP Tranche 1 Portfolio is constructed). These results illustrated that LRTP Tranche 1
Portfolio projects (without LRTP4) would address some but not all of the thermal issues. It also
illustrated that for some overloaded facilities, such as the North Rochester - Byron 345 kV Ckt, some
overloading would still occur even with all of Tranche 1 assumed.

4.2 System Alternatives

The scoping decision includes the system alternatives to be studied in this EIS (Appendix B). The scoping
decision states that the EIS will analyze “whether the system alternatives are feasible insomuch that
they meet the purpose of the project either individually or in combination with other feasible
alternatives.” An alternative is feasible if it can be engineered, designed, and constructed and is also
available (the alternative is readily obtainable and at the appropriate scale).

The following system alternatives are discussed further here:
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e No-build;
e Demand side management;
e Purchased power;

e Transmission line of a different size or using a different energy source than the source proposed
by the applicant, including a 230 kV alternative;

e Upgrading existing facilities;
e Generation rather than transmission;
e Use of renewable energy sources; and

e The Chester Junction system alternative.

4.2.1 No-Build Alternative

The joint certificate of need application and route permit application considered the no-build
alternative, i.e., no new transmission facilities would be constructed to meet the identified need. The
no-build alternative is feasible and available; however, it does not address the need for the project. The
no-build alternative would not address the reliability issues discussed in Section 4.1 and would not allow
for connection of new energy sources to the MISO grid. The no-build alternative would also negate the
economic benefits of the project which would provide up to $2.1 billion in economic savings across the
MISO footprint over the first 20 years that it is in service and up to $3.8 billion in economic savings
across the MISO footprint over the first 40 years that it is in service. Relieving the congestion on the
transmission system is also important to enabling the state’s ability to achieve its goal of 100 percent
carbon-free generation by 2040. This new generation would require the additional transmission capacity
provided by the project to deliver this power to customers.

The no-build alternative would avoid the potential impacts of the project as described in this EIS
(Chapters 5 through 10). If the project is not constructed, Minnesota customers would be denied the
reliability and economic benefits of this project.

4.2.2 Demand Side Management

Demand-side management incentivizes individuals and businesses to reduce or shift their electrical
usage. Examples include smart thermostats or water heaters; roof top solar; lighting efficiency; and
home weatherization. The applicant noted in the joint certificate of need application and route permit
application that they analyzed conservation and demand-side management tools that reduce overall
demand as well as tools that reduce peak demand as part of the systems alternatives analysis. They also
noted that MISO considered conservation and energy efficiency in their analysis. Demand-side
management would require broad engagement as the project addresses regional needs including
providing additional capacity to relieve transmission constraints in the Twin Cities metro and
strengthening existing generation outlet towards load centers in Wisconsin and areas to the south.
Demand-side management would not adequately address the broader regional issues associated with
thermal loading and would not enable future generation. Demand-side management is not feasible or
available and would not meet the purpose of the project.
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4.2.3 Purchased Power

Purchased power means that instead of constructing the project, the applicant would purchase power
to meet the purpose of the project. This alternative would not address the reliability needs of the
broader transmission line system. Purchasing power is feasible; however, this alternative would not
meet the purpose of the project.

4.2.4 Transmission Line of a Different Size or Type

System alternatives can generally be described as alternatives with a different size, type, or timing.
Regarding size, the transmission line constructed could be larger or smaller, that is, constructed at
voltage higher or lower than 345 kV. Regarding type, an underground transmission line could be
constructed rather than an overhead line. Regarding timing, the transmission line could be built later
rather than on the schedule proposed by the applicant.

Size and type are discussed in more detail below. A project with different timing is not analyzed as it is
neither feasible nor available given the timelines considered in the analyses justifying the reliability
needs (Section 4.1.3). EERA staff did not analyze a different energy source as this rule requirement
relates to a generation facility, for example, a wind facility or solar facility instead of a natural gas
facility.

4.2.4.1 HVTL of a Different Size

42.41.1 Higher Voltage Alternative

The project could be replaced by higher voltage 765 kV or 500 kV transmission lines as alternatives to
the proposed 345 kV transmission line. Constructing a new 765 kV or 500 kV transmission line would
require additional substation transformers to accommodate the higher voltage transmission lines.
Higher voltage lines above 345 kV also require wider ROW and additional structure foundations,
resulting in greater environmental impacts along the route. This option would cost more but would be
feasible and available. In addition to the impacts discussed in the EIS, a larger transmission line and
wider ROW could have the following additional impacts.

Human Settlement Impacts

The following factors of the human environment have the potential to be affected by considering a
transmission line of a larger size:

e Aesthetics: Aesthetic impacts are subjective and difficult to measure. However, the taller
structures and wider ROW associated with constructing a transmission line of a larger size would
presumably be more visible on the landscape.

e Displacement: The wider ROW associated with constructing a transmission line of a larger size
would introduce greater potential for displacement of residential and/or non-residential
structures within the potential alignment.
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e Human health and safety: Increasing the voltage of the line would increase EMF and the
associated area that would be subject to the Commission’s imposed maximum electric field limit
of 8 kV/m would be wider.

e Land-based economies, agriculture: The wider ROW associated with constructing a transmission
line of a larger size could potentially affect more acreage of agricultural lands and be more
disruptive agricultural practices.

e Land use and zoning: The wider ROW would result in more disruption to existing land uses and
result in a higher potential to disrupt potential future development.

e Noise: Short-term noise impacts would occur during construction. Impacts are anticipated to be
minimal and last only for the duration of construction. The applicant would be required to
comply with state noise standards during construction, and operation of a larger line is expected
to meet state noise standards.

e Property values: A bigger transmission line would result in greater aesthetic impacts which could
more negatively impact real or perceived impacts to property values.

e Recreation: Increased height of structures would result in greater aesthetic impacts to
recreational resources.

e Socioeconomics: The socioeconomic factors related to constructing a transmission line of a
larger size are anticipated to be short-term, with increased expenditures from workers
leveraging local businesses during construction.

Archaeological and Historic Resources

The wider ROW associated with constructing a transmission line of a larger size could potentially affect
more archaeological and historic resources due to a larger area of potential effect.

Environmental Impacts

The following factors of the natural environment have the potential to be affected by considering a
transmission line of a different size:

e Public and Designated Lands: The wider ROW associated with constructing a transmission line of
a larger size could potentially affect more public and designated lands by creating greater
potential for such lands to be within the ROW.

e Rare and Unique Natural Resources: The wider ROW associated with constructing a transmission
line of a larger size could potentially affect more rare and unique natural resources by creating
greater potential for resources to be within the ROW.

e Surface Waters: The wider ROW associated with constructing a transmission line of a larger size
could potentially affect more surface waters by creating greater potential for watercourses
and/or waterbodies to be within the ROW.
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e \egetation: The wider ROW associated with constructing a transmission line of a larger size
could potentially affect more vegetation, especially forested areas if present, by requiring
clearing within a wider area.

e Wetlands: The wider ROW associated with constructing a transmission line of a larger size could
potentially affect more wetlands by creating greater potential for such lands to be within the
ROW.

o Wildlife and Wildlife Habitat: The wider ROW associated with constructing a transmission line of
a larger size could potentially affect more wildlife habitat by creating greater potential for such
lands to be disturbed within the ROW. Taller structures could create greater potential for bird
strikes.

The proposed new single-circuit 161 kV line from North Rochester to Rochester could be replaced by a
higher voltage 345 kV transmission line. However, the higher voltage alternative would not provide
additional load serving benefits to the Rochester area because the area is currently served by several
161 kV transmission lines. The existing 161 kV lines would not be able to accommodate the higher
voltage, and the incompatibility with higher voltage could potentially create a new transmission
constraint in the Rochester area. Thus, a 345 kV alternative from North Rochester to Rochester is not
feasible.

42.4.1.2 Lower Voltage Alternative

The project could be replaced by lower voltage 161 kV, 115 kV, 69 kV, and 34.5 kV transmission lines as
alternatives to the proposed 345 kV transmission line. Lower voltage alternatives would not have
sufficient capacity to address congestion and overload issues on the existing system and would not offer
the capacity needed to support future renewable generation without construction of more transmission
facilities. Constructing a lower voltage line would require additional costs to complete substation
upgrades to accommodate the introduction of new voltage to the existing 345 kV system, and larger
conductors (and associated structures, foundations and hardware) to achieve a comparable line rating.
This option would cost more but would be feasible; however, this alternative would not meet the
purpose of the project.

The proposed new single-circuit 161 kV line from North Rochester to Rochester could be replaced by
lower voltage 115 kV or 69 kV transmission lines. However, the lower voltage alternatives would not
have sufficient capacity to address the congestion and overload issues on the existing system and would
require construction of additional substation upgrades. Thus, a 115 kV or 69 kV alternative from North
Rochester to Rochester is feasible, however, this alternative would not meet the need for the project.

4.24.1.3 230 kV System Alternative

This system alternative would use 230 kV transmission lines, instead of 345 kV lines, to meet the need
for the project. The joint certificate of need application and route permit application assessed potential
option for lower voltage transmission lines but did not assess the potential for a 230 kV transmission line
to replace the 345 kV transmission line (Section 4.2.4.1.2).
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The applicant noted in its August 28, 2024, response to EIS comments® that the analysis completed in
the joint certificate of need application and route permit application for smaller voltage lines (161 kV,
115 kV, 69 kV, and 34.5 kV transmission lines) would also be applicable to a 230 kV transmission line.
This lower voltage alternative would not have sufficient capacity to address congestion and overload
issues on the existing system and would not offer the capacity needed to support future renewable
generation without construction of more transmission facilities. Introducing a 230 kV transmission line
in this area would also require construction of additional substation facilities to accommodate this new
voltage in the area. The 230 kV system alternative is feasible, however this alternative would not meet
the project’s need.

4.2.4.2 HVTL of a Different Type

42.42.1 Direct Current Lines

This system alternative would use high voltage direct current (HVDC), instead of alternating current
(AC), to meet the need of the project. However, a HVDC transmission line is generally used to deliver
generation over a considerable distance, more than 300 miles, to a load center, and does not allow for
cost-effective interconnections along the line. As noted in the joint certificate of need application and
route permit application, converter stations for 500 to 600 kV HVDC lines can range from approximately
$400 million to $500 million. Additionally, the extended lead time (6 years or more) and the cost of the
required converter stations at each end point of the line to convert power from AC to DC and DC to AC
would exceed the benefits of a HVDC system. The human and environmental impacts would be of a
similar scope to the proposed project, with a relatively similar footprint. This option would cost more
and take more time to build but would be feasible and available.

4.24.2.2 Underground Transmission Lines

The project could be replaced with a new underground transmission line. Underground transmission
construction is most often used in urban areas where an overhead line cannot be installed with
appropriate clearance (for example, near airports), conflicts with the built environment, or when
sufficient ROW is not available for an overhead line. Underground lines generally require a continuous
trench which needs to be coordinated with existing utilities. Large concrete splice vaults or access
structures need to be constructed at frequent intervals, and transition substations requiring grading,
access roads, storm water management facilities, fencing and lighting are needed wherever
underground cables connect to overhead transmission.

The trenching for underground transmission construction causes greater soil disturbance than overhead
lines. Trenching an underground line through farmlands, forests, wetlands, and other natural areas can
cause significant land disturbances; issues associated with land disturbance, such as soil compaction,
erosion, and soil mixing, are key concerns in agricultural areas.

® Docket No. 20248-209829-01 [NORTHERN STATES POWER COMPANY, DBA XCEL ENERGY RESPONSE TO EIS
SCOPING COMMENTS, 08/28/2024]
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Engineering factors increase the cost of underground transmission facilities. As the voltage increases,
engineering constraints and costs increase. Other increased costs include the large number of cables,
additional specialized equipment, transition substations, routing and/or boring to avoid other
underground utilities, time to construct, and the use of specialized labor. It is estimated that the cost of
constructing underground transmission lines ranges from four to fourteen times more expensive than
overhead lines of the same voltage and same distance (reference (9)).

Repair costs for underground transmission lines are usually greater than costs for an equivalent
overhead line. Damage to underground transmission lines may be difficult to locate, and repairs may
take weeks to months to complete.

This alternative is available but more costly. Furthermore, while an underground transmission line might
mitigate certain impacts, such as aesthetics, overall, such a line would not have any significant
environmental benefit compared to the project.

4.24.2.3 Alternative Conductors

The proposed double bundled 2x636 kcmil 26/7 Twisted Pair ACSR “Grosbeak” conductor for the new
345 kV transmission line, and the proposed new double bundled 954 kcmil ACSS/TW 20/7 “Cardinal”
conductor as the second circuit on the existing structures between the North Rochester Substation and
the Mississippi River to match the wire type of the existing circuit, could be replaced with alternative
conductors which would meet the required ampacity for the project. There is a high potential for line
galloping in this area, the proposed twisted pair wire, double bundled “Cardinal” and “Grosbeak”
conductors are less likely to experience galloping compared to alternative conductor options. Additional
concerns of impedance and noise are must effectively minimized by using the larger diameter
“Grosbeak” conductor as opposed to an alternative conductor. However, twisted pair wire due to high
galloping potential in this area, and larger diameter “Grosbeak” to help with impedance and noise would
be more appropriate. As such, alternative conductors would not meet the needs of the project.

4.2.5 Upgrade Existing Facilities

Where feasible, the project would include upgrades to lines in existing ROWSs. However, existing
transmission lines are insufficient to provide the additional transmission capacity needed to resolve the
transmission constraints on the system and alleviate congestion on the system. Relying solely on
upgrades to existing facilities thus does not meet the project need.

4.2.6 Generation Rather than Transmission
4.2.6.1 Peaking Generation

The project could be replaced with peaking generation which dispatches natural gas or diesel generators
to supplement other generation resources. This alternative would require construction of new facilities
and depending upon the final locations of the facilities, could reduce the linear length of new
transmission line required. Human settlement impacts such as aesthetic impacts or impacts to
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agriculture could be minimized. A shorter transmission line could also avoid impacts to many types of
sensitive and/or protected environmental resources.

However, the broader regional solution is required given the evolving energy landscape (driven in part
by state and federal energy policy) and ongoing changes to Minnesota’s generation portfolio, which will
require increasing the capacity of the existing high voltage transmission system in the region.
Construction of additional peaking generation would not create the needed transmission capacity to
enable greater generation deliverability. Development of additional peaking generation would not take
into consideration the existing renewable energy generation facilities on the landscape. Existing
congestion and curtailment issues at existing wind energy facilities would worsen, and customer costs
would increase. As such, relying solely on peaking generation would not meet the purpose of the
project.

4.2.6.2 Distributed Generation

The project could be replaced with distributed generation, which is generation located near load centers
and is connected to the local distribution system. The transmission system in southern Minnesota is the
nexus between significant renewable energy sources in Minnesota and the Dakotas and the regional
load centers of the Twin Cities and load centers to the east in Wisconsin. Distributed generation would
involve construction of energy generators in the Twin Cities area and Wisconsin. Environmental impacts
would be more localized in smaller footprints compared to a linear transmission line, but could involve
greater impacts depending upon the type of generation (e.g., more air pollution if fossil-fueled
generation). Development of additional distributed generation would not take into consideration the
existing renewable energy generation facilities on the landscape. As with peaking generation, existing
congestion and curtailment issues at existing wind energy generation facilities would worsen, and
customer costs would increase. As such, relying solely on distributed generation would not meet the
purpose of the project.

4.2.7 Use of Renewable Energy Sources

The project could be replaced with renewable energy sources. However existing renewable generation
resources already in place need additional transmission capacity (i.e., the project) to provide greater
generation deliverability. The addition of new renewable generation resources in lieu of adding
transmission capacity would worsen existing congestion and require further build-out on the
transmission system. As such, this alternative would not meet the purpose of the project.

4.2.8 Chester Junction System Alternative

This system alternative would use a new substation, instead of constructing new 161 kV transmission
lines. This system alternative would install a new substation at Chester Junction along Segment 3 to
eliminate the need to construct the new 161 kV transmission lines in Segment 4. This system alternative
would require the following as outlined in the applicant’s response provided in Appendix E:
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e Acquisition of an approximately 40-acre parcel near the junction location and construction of a
new substation.

o Construction of this new substation would involve construction of a pad and installation
of a perimeter fence, a 161/345 kV transformer and 8 circuit breakers, as well as
additional standard substation equipment. The applicant noted they have not identified
a potential site at this time and procurement challenges with lead times for the
necessary equipment would apply. Breakers could be reserved for delivery in 2028/2029,
however acquiring a transformer would be more complicated because of very limited
availability.

e Construction of an ancillary transmission line to connect to the substation.
e Rebuilding three 161 kV transmission lines to a higher capacity to avoid overloads, including:

o Crosstown to Cascade 161 kV line to a minimum of 1500 amps, depending on conductor
type and input from Rochester Public Utilities (RPU). This existing line is approximately
1.21 miles in length.

o Crosstown to Silver Lake 161 kV line to a minimum of 1500 amps, depending on
conductor type and input from RPU. This existing line is approximately 0.36 miles in
length.

o Cascade to Bamber 161 kV line to between 1000-2000 amps, depending on conductor
type and input from RPU. This existing line is approximately 4.33 miles in length.

In total, the alternative would therefore require approximately 5.9 miles of 161 kV line to be rebuilt. The
three transmission lines that would require being built are illustrated in Figure 4-2Figure 4-2.
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Figure 4-2 161kV Lines that would be required to be rebuilt for the Chester Junction System Alternative
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Human and environmental impacts for rebuilding the 5.9 miles of 161 kV line would be similar to the
impacts described in this EIS for Segment 4. This would include minimal aesthetic impacts in an area
with existing transmission lines already present. The existing land use would be more developed and
populated, and there could be fewer or less sensitive natural resources present. The new substation
would introduce new aesthetic impacts and depending on its final siting location, could impact natural
resources.

The project as proposed would cost between $465.4 million and $583.8 million. The applicant estimates
that the Chester Junction system alternative would cost approximately $51 million to construct. This
includes:

e $33.6 million to construct the substation ($2.5 million for an ancillary line, $1.1. million to
acquire land for the substation and ROW, and $30 million to construct the substation) and

e S$17.4 million (S4.8 million to construct the Crosstown to Cascade line, $1.8 million to construct
the Crosstown to Silver Lake line, and $10.8 million to construct the Cascade to Bamber line) to
rebuild the existing 161 kV lines.

Under current system conditions, renewable generation from southern Minnesota flows north along the
345 kV system through the North Rochester Substation and then continues either north to the Twin
Cities load center or east to Wisconsin. If the Chester Junction Alternative is constructed, certain
contingencies result in overloads of facilities in the current 20-year MISO model. Specifically, loss of the
Byron — North Rochester 345 kV transmission line forces power onto lower-capacity 161 kV equipment.
The addition of Chester Junction Substation would create a new, lower-impedance path, that when
paired with a second outage, would cause existing 161 kV lines to overload, thus the need for three 161
kV lines rebuilt to a higher capacity as mentioned above (Appendix E).

Operational changes associated with rebuilding the three 161 kV transmission lines would eliminate the
economic benefits associated with the project. Adding the Chester Junction Substation along the 345 kV
line would cause additional power from the 345 kV line to flow onto the 161 kV system that is at
capacity, resulting in additional system congestion. System congestion would increase costs for
electricity to consumers because it prevents the delivery of the lowest-cost power generation to where
it is needed, forcing the system to rely on higher-cost generation sources, and ultimately resulting in
higher energy costs (Appendix E).

The applicant also notes in Appendix E that the alternative could reduce operational cost savings. The
applicant conducted economic analyses in the joint certificate of need application and route permit
application to support the need for the project. The analyses were based on assumptions due to
operational changes in system as opposed to construction-based as this analysis looks at projects after
they are in-service.

The applicant conducted economic analyses using PROMOD software, short for PROduction MODeling
(PROMOD), which is used to support economic transmission planning. The PROMOD software simulates
the electric market on an hourly constrained-dispatch basis using models containing generation unit
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locations and operating characteristics, transmission grid topology, and market system operations. The
PROMOD software can calculate the future cost of producing electricity, market congestion, and energy
losses based on these assumptions. One of the economic analyses conducted by the applicant was to
calculate the adjusted production cost (APC) savings benefit of the project to the MISO footprint and
LRZ1. APC savings are utilized to measure the economic benefits of proposed transmission projects.
These savings are calculated as the difference in total production costs of energy for a generation fleet
adjusted for import costs and export revenues with and without the proposed transmission project. The
applicant determined that the project will provide up to $2.1 billion in economic savings across the
MISO footprint over the first 20 years that the project is in service and up to $3.8 billion in economic
savings across the MISO footprint over the first 40 years.

The applicant conducted a similar economic analysis for the Chester Junction System Alternative. The
Chester Junction Alternative would still provide APC benefits to the MISO footprint in its first 20 years,
the APC savings benefits to the partners (Xcel Energy, SMP, and DPC), would be negative. Specifically,
the APC benefits to the MISO footprint are expected to be $130.59 million while the APC benefits to the
project partners are expected to be -$2.85 million for the first 20 years that the project is in-service. The
reduction in economic benefits as compared to the proposed project and the negative benefits to the
project partners is due to the fact that adding the Chester Junction Substation along the 345 kV line
causes additional power from the 345 kV line to flow onto the 161 kV system that is at capacity resulting
in additional system congestion. System congestion increases costs for electricity consumers because it
prevents the delivery of the lowest-cost power generation to where it is needed, forcing the system to
rely on higher-cost generation sources, ultimately resulting in higher energy costs.

This system alternative would cost more during operation (in that it would result in new 161 system
congestion issues) and take more time to build. The alternative does not meet the need of the project
in its entirety. The purpose of the project is to construct a 345 kV HVTL to provide additional
transmission capacity to reduce congestion and to improve electric system reliability throughout the
region as more renewable energy resources are added to the high voltage transmission system. The 345
kV is needed as part of a broader regional solution to reduce thermal loading, enable future generation,
and improve transfer voltage stability. This system alternative would provide an alternative means of
replacing the 161 kV transmission line that would be displaced by the 345 kV, but would not address the
regional capacity issues. However, it could be feasible and available.

89



5 Segment 1, Mankato (Wilmarth Substation) to West Faribault —
Affected Environment, Potential Impacts, and Mitigation

This chapter provides an overview of the human and environmental resources that could be affected by
Segment 1 and its alternatives (Section 3.1.1 - Segment 1, Mankato (Wilmarth Substation) to West
Faribault). It discusses potential impacts relative to the construction and operation of the project on
these resources. It also discusses ways to avoid, minimize, and mitigate these impacts.

Segment 1 would be a new 345 kV transmission line that would run from the Wilmarth Substation in the
city of Mankato to a point near the West Faribault Substation near the city of Faribault. The applicant
proposed two potential options for Segment 1: Segment 1 North (48.1 miles) and Segment 1 South (53.6
miles) (Map 1). Alternatives to Segment 1 North are discussed in Section 5.10, and alternatives to
Segment 1 south are discussed in Section 5.14.

5.1 Terms and Concepts

Understanding proposed and alternative route impacts involves contextualizing their duration, size,
intensity, and location. This form of contextual information serves as the basis for assessing the overall
project impacts on resources. To provide appropriate context, the following terms and concepts are
used to describe and analyze potential impacts:

Duration — Impacts vary in length of time. Short-term impacts are generally associated with
construction but might extend into the early operational phase of the project. Long-term
impacts are associated with the operation of the project. Permanent impacts extend beyond
project decommissioning and reclamation.

Size — Impacts vary in size. To the extent possible, potential impacts are described
guantitatively, for example, the number of impacted acres or the percentage of affected
individuals in a population.

Uniqueness — Resources are different. Common resources occur frequently, while uncommon
resources are not ordinarily encountered.

Location — Impacts are location-dependent. For example, common resources in one location
might be uncommon in another.

The context of an impact — in combination with its anticipated on-the-ground effect — is used to
determine an impact intensity level, which can range from highly beneficial to highly harmful.

Impact intensity levels are described using qualitative descriptors, which are explained below. These
terms are not intended as value judgments, but rather a means to confirm common understanding
among readers and to compare potential impacts between route alternatives.
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Negligible impacts do not alter an existing resource condition or function and are generally not
noticeable to an average observer. These short-term impacts affect common resources.

Minimal impacts do not considerably alter an existing resource condition or function. Minimal
impacts might, for some resources and at some locations, be noticeable to an average observer.
These impacts generally affect common resources over the short or long-term.

Moderate impacts alter an existing resource condition or function and are generally noticeable
to the average observer. Impacts might be spread out over a large area, making them difficult to
observe, but can be estimated by modeling. Moderate impacts might be long-term or
permanent to common resources, but generally short- to long-term to uncommon resources.

Significant impacts alter an existing resource condition or function to the extent that the
resource is impaired or cannot function as intended (highly harmful). Significant impacts are
likely noticeable or predictable to the average observer. Impacts might be spread out over a
large area, making them difficult to observe, but they can be estimated by modeling. Significant
impacts can be of any duration and affect common or uncommon resources.

Also discussed are opportunities to mitigate potential impacts through mitigation. Mitigation means:

e Avoiding impacts altogether by not undertaking a certain project or parts of a project;
e Minimizing impacts by limiting the degree of magnitude of a project;

e Rectifying impacts by repairing, rehabilitating, re-creating, or restoring the affected
environment;

e Reducing or eliminating impacts over time by preservation and maintenance operations during
the life of the project;

e Compensating for impacts by replacing or providing substitute resources or environments; or
e Reducing or avoiding impacts by implementing pollution prevention measures.

Some impacts can be avoided or minimized; some might be unavoidable but can be minimized; others
might be unavoidable and unable to be minimized but can be rectified (corrected). The level at which an
impact can be mitigated might change the impact intensity level.

When referring to construction practices or mitigation measures, this EIS uses the convention of
describing these as actions by the applicant, even if the action would be carried out by the applicant’s
contractor.

5.2 Regions of Influence

Potential impacts on human and environmental resources are analyzed within specific geographic areas
called regions of influence (ROI). The ROI is the geographic area where the project might exert some
influence and is used as the basis for assessing potential impacts. ROls vary by resource and potential
impact (Table 5-1). As necessary, the EIS discusses potential impacts and mitigation measures beyond
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the identified ROI to provide appropriate context. Direct impacts within the ROl might cause indirect
impacts outside the ROI.

This EIS uses the following ROls:

e Right-of-Way — the ROW for the 345 kV transmission line is 150 feet wide (75 feet on each side
of the anticipated alignment). In some locations, ROW may already exist but could require
expansion as described in Section 3.3.2.

e Route Width — the route width varies but is most commonly 1,000 feet wide (500 feet on each
side of the anticipated alignment). Locations where the route width varies are described in
Section 3.3.1 Route Width.

e Local vicinity — within 1,600 feet of the anticipated alignment (in other words - a
3,200-foot-wide buffer area distributed equally on either side of the anticipated alighment)

e Project area — within one mile of the anticipated alignment (in other words - a two-mile-wide
buffer distributed equally on either side of the anticipated alignment)

e Four-county area —term used to collectively describe the four counties in which the project is
located (including Blue Earth, Le Sueur, Rice, and Waseca counties).

Table 5-1 Regions of Influence

Resource Type Resource Element Region of Influence

Aesthetics

Cultural values
Displacement
Environmental justice

Land use and zoning

Noise
Human settlement

Property values

Recreation

Socioeconomics

Local vicinity

Four-county area

ROW

Census Tracts within the route width
ROW

Local vicinity

Local vicinity

Route width

Four-county area

Roadways/rail - Local vicinity/Route Width
Public utilities - ROW

Emergency Services — Four-county Area
Airports — 3.78 miles

Transportation and Public Services

Electromagnetic fields ROW

Implantable medical devices ROW
Human health and safety Public and worker safety ROW

Stray voltage ROW

Induced voltage ROW

Electronic interference ROW

Agriculture Route width
Land-based economies Forestry Route width

Mining

Route width



Resource Type Resource Element Region of Influence

Tourism Local vicinity
Archaeological and historic | Archaeological and historic .
resources resources Route width
Air quality Project area
Climate Project area
Geology and topography Route width
Greenhouse Gases ROW
Groundwater ROW
Public and designated lands ROW
Natural environment Project area for protected species; route

Rare and unique natural resources . . .
width for sensitive ecological resources

Soils ROW
Surface water Route width
Vegetation ROW
Wetlands ROW
Wildlife and Wildlife Habitat Route width

5.3 Environmental Setting

Segment 1’s project area is dominated by rural and agricultural land use, with concentrated areas of
development on the west end of Segment 1 near Mankato (Map 8). Both Segment 1 North and Segment
1 South cross the Cannon River (Map 9). Sakatah Lake State Park is located between Segment 1 North
and Segment 1 South (Map 10).

The DNR and the USFWS have developed an Ecological Classification System (ECS) for ecological
mapping and landscape classification in Minnesota that is used to identify, describe, and map
progressively smaller areas of land with increasingly uniform ecological features (reference (10)). Under
this classification system, Segment 1 is in the Eastern Broadleaf Forest Province (Map 11). This section is
further divided into subsections, including the Big Woods and Oak Savanna subsections. These
subsections are used below to classify the environmental setting of the project.

The Big Woods Subsection is primarily characterized by a loamy mantled end moraine with landscapes
consisting of circular, level-topped hills bounded by smooth side slopes. Closed depressions within level
areas between hills contain lakes and peat bogs, and drainages are often controlled by lake levels.
Underlying bedrock at depths of 100 to 400 feet includes Ordovician and Cambrian sandstone, shale,
and dolomite to the south and Cretaceous, sandstone, and clay to the north. Loamy soils are dominant
and are classified primarily as Alfisols, with some Mollisols to the west of the subsection

(reference (11)).

The Oak Savanna Subsection is primarily characterized by rolling plains of loess-mantled ridges over
sandstone and carbonate bedrock and till. The boundaries are characterized by end moraines to the
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west and land dominated by hardwood forests to the east. Topography is gently rolling throughout the
subsection, with steeply sloped Stagnation moraines in the southwest. Glacial drift is generally less than
100 feet thick, with a maximum thickness of about 200 feet. Soils within this subsection are a
combination of Alfisols and Mollisols and include Aquolls, Udolls, Udalfs, and Aqualfs. Bur oak savanna
was the primary vegetation, but presently, most of the area is farmed (reference (12)).

Segment 1 North and Segment 1 South are in Blue Earth, Le Sueur, and Rice Counties. Major
communities nearest to Segment 1 include Mankato to the west and Madison Lake, Waterville,
Morristown, and Faribault to the east (Map 2). Existing transmission lines are prevalent throughout
(Map 12). Segment 1 North and Segment 1 South are generally bound by U.S. Highway 169 to the west,
MN Highway 60 to the south, and Interstate Highway 35 to the east (Map 12). County and township
roads are also present within the route widths.

5.4 Use or Paralleling of Existing Rights-of-Way

When the Commission makes a final decision about the route permit and per Minnesota Statute §
216E.03, subpart 7(e), it must make specific findings that it has considered locating a route for a new
high-voltage transmission line (HVTL) along an existing HVTL route or parallel to existing highway
right-of-way (ROW), and, to the extent these are not used, the Commission must state the reason(s).

When considering a new HVTL along an existing HVTL route, there is a difference in potential impacts
between using ROW for double-circuiting and paralleling existing ROW. Both would present
opportunities for combining new ROW with existing ROWSs, which minimizes fragmentation of the
landscape and can minimize human and environmental impacts (e.g., aesthetic and agricultural
impacts). Use of existing ROW for double-circuiting would involve either:

e Expanding the existing ROW and replacing existing transmission line structures (for existing lines
of a smaller voltage than 345 kV) with new structures capable of double-circuiting the new 345
kV line, or

e Using the existing ROW and placing the new 345 kV line on the existing double-circuit capable
poles (for existing 345 kV lines which already have existing double-circuit capable poles
present).

Segment 1 does not involve any opportunities for double-circuiting with an existing 345 kV line, and
therefore, in all cases, double-circuiting within the alternatives for Segment 1 would involve replacing
the existing transmission line structures (Section 3.2.1) and expanding the ROW (Section 3.3.2).
Opportunities for use or paralleling existing ROW for double-circuiting are summarized in Table 5-2.
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Table 5-2 Segment 1 North and Segment 1 South, Opportunities for Double-Circuiting

. Segment 1 Segment 1
Unit
n North South
Total Segment Length Miles 42.1 47.7
Double-circuit with existing 115 kV line Miles (percent) 35.0 (83%) 11.0 (23%)
Double-circuit with existing 69 kV line Miles (percent) 5.5 (13%) 21.9 (46%)
Total opportunity for double-circuiting Miles (percent) 40.5 (96%) 32.9 (69%)
Parallels existing transmission line (i.e., not .
Mil t 0 0
double-circuited but parallel and adjacent to) lles (percent)
Double-circuiting or paralleling existing s (et 40.5 (96%) 32.9 (69%)

transmission lines (total)

Paralleling existing ROW would involve installing the new 345 kV line parallel and adjacent to existing
transmission lines or transportation, pipeline, and electrical transmission systems or rights-of-way. As
described in Section 3.3.2, the total width of the new ROW required could be reduced from 150 feet,
where some of the ROW would overlap with existing ROW. Opportunities for paralleling existing ROW,
including highway rights-of-way, are further discussed in Section 5.5.1.

5.5 Human Settlements

5.5.1 Aesthetics

The ROI for aesthetics is the local vicinity. Transmission lines alter a viewshed. Because aesthetic
impacts are subjective, the potential impacts can vary widely and be unique to each person. Impacts
are largely assessed by reviewing the number of nearby residences and opportunities for
double-circuiting with an existing transmission line and/or ROW paralleling. Where double-circuiting
occurs within Segment 1, existing transmission line structures would be replaced with larger
structures and the ROW would be extended. Determining the relative scenic value or visual
importance in any given area is subjective and depends, in large part, on the values and expectations
held by individuals and communities about the aesthetic resource in question.

Aesthetic impacts can be minimized by selecting routes that are located away from homes, schools,
businesses, and other places where people congregate (for example, parks or other recreation areas).
Aesthetic impacts can also be minimized by following existing transmission line ROW where elements
of the built environment already define the viewshed and the addition of an additional transmission
line would have an incremental impact. Following other infrastructure, such as roads and railroads,
would also be expected to reduce potential impacts but not to the same extent.

5.5.1.1 Existing Conditions

The aesthetic and visual resources of a landscape are defined as the existing natural and built features
which affect the visual quality and character of an area. A landscape’s character is largely influenced by
topography, vegetation, water resources, existing development, and infrastructure. Determining the
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relative scenic value or visual importance in any given area depends, in large part, on the individual
viewer, or community of viewers, whose perceptions are shaped by their values and experiential
connection to the viewing area, as well as their physical relationship to the view, including distance to
structures, perspective, and duration of the view.

Viewer sensitivity is understood as an individual’s interest or concern for the quality of a viewshed and
varies depending upon the activity viewers are engaged in, their values and expectations related to the
viewshed, and their level of concern for potential changes to the viewshed. High viewer sensitivity is
generally associated with individuals engaged in recreational activities; traveling to scenic sites for
pleasure and to or from recreational, protected, natural, cultural, or historic areas; or experiencing
viewsheds from resorts, roadside pull-outs, or residences. Residents have a higher sensitivity to
potential aesthetic impacts than temporary observers. Low viewer sensitivity is generally associated
with individuals commuting, working, or passing through an area.

For the purpose of this document, it is assumed that landscapes which are, for the average person,
harmonious in form and use are generally perceived as having greater aesthetic value. Infrastructure
which is not harmonious with a landscape or affects existing landscape features reflects a change in the
aesthetic view that for some, or many, could negatively affect a viewer’s perception and expectation of
the area. Assessing visual quality reflects the difference between the landscape change and the
individual or communal reaction to that change. As noted above, individual or communal perspectives
are complex and affected by individual or shared values and experiences with the land. As such, some
viewers could perceive the project setting as having high visual quality while others might perceive the
area to have less visual quality. Perceived aesthetics can carry more weight when they are tied to a
specific feature, like residential properties, scenic byways, or historic/archaeological/natural features.
This is a key reason among those that prefer to co-locate new infrastructure among the built
environment (utility ROWSs, roads, railways, pipelines).

The topography of Segment 1 is generally level to moderately rolling. Segment 1 North is primarily
agricultural (70 percent), with small amounts of area that are developed, forested, and herbaceous.
Segment 1 South, while mostly agricultural (53 percent) has a larger amount of land that is developed
(37 percent), with smaller amounts of land that is forested, herbaceous, and open water.

There are several municipalities near Segment 1 (Map 2). Both Segment 1 North and Segment 1 South
start within the city of Mankato before traveling through mostly rural residential and agricultural areas
and ultimately ending within the city of Faribault. Municipalities between Mankato and Faribault include
Eagle Lake, Madison Lake, Waterville, and Morristown. These areas are characterized by a higher
concentration of industrial, municipal, and commercial features, residential buildings, streets, and
sidewalks. There are also other recreational features that influence the visual character and enjoyment
of these areas, like parks and trails. There are no wind or solar farms in the local vicinity of Segment 1.

The majority of Segment 1’s route width contains existing utility infrastructure, including electric
transmission and distribution lines (Map 12). The existing transmission structures within Segment 1’s
ROI generally range in height from 45 to 120 feet, depending on the size of the existing line.
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e Where existing transmission lines are 69 kV, the structures are typically 45 to 70 feet tall.

e  Where existing transmission lines are 115 kV, the structures are typically 55 to 95 feet tall.

Certain landscape areas have higher aesthetic value due to their scenic qualities. These areas could
include scenic byways, recreation areas, and river crossings. Segment 1 North and Segment 1 South both
cross the Minnesota River Valley Scenic Byway, which is a public roadway in an area of regionally
significant scenic, natural, recreational, cultural, historic, or archaeological resources. The segments
cross the scenic byway just east of the Wilmarth Substation (Map 13). Other recreational resources in
the ROl include the Minnesota River (Map 10), the Cannon River (Map 10), and the Sakatah Singing Hills
State Trail (Map 10).

5.5.1.2 Potential Impacts

The project’s HVTL structures and conductors would create aesthetic impacts. The ROI for aesthetic
impacts is the local vicinity. The new 345 kV transmission line structures would range in height from 85
to 175 feet, with several taller structures reaching around 195 feet where Segment 1 South would cross
Highway 14 and an existing double-circuit 115 kV line north of the Eastwood Substation (Map 12).
Aesthetic impacts would also include clearing existing woody vegetation and creating a new fragmented
landscape and/or expanding the fragmented landscape with the expansion of the existing ROW. The
degree of impacts depends in large part on opportunities to share or parallel existing ROW and the
magnitude of viewer sensitivity.

Paralleling and/or sharing other types of existing ROW would have an incremental impact relative to
existing horizontal elements, such as existing transmission lines, highways and county roads, and/or
railroads (collectively referred to as “existing infrastructure”). In some cases, portions of a route
segment could parallel ROW with more than one of these existing features at the same time (e.g., be
sharing or paralleling transmission line and be paralleling road ROW). Map 3 illustrates where ROW
paralleling occurs and shows existing infrastructure. Where subparts parallel more than one existing
type of infrastructure, precedence is given to showing where the alternative could be double-circuited
or paralleling an existing transmission line over showing it paralleling existing road ROW.

As shown in Table 5-3, both Segment 1 North and Segment 1 South would primarily follow existing
infrastructure (100 and 86 percent of their lengths, respectively). Where Segment 1 South is not
following existing infrastructure, it is following existing field, parcel, and section lines (collectively
referred to as “division lines”) for all but 2.4 miles.
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Table 5-3 Segment 1 North and Segment 1 South, ROW Paralleling of Existing Infrastructure and/or Division Lines Detail

Segment 1 North Segment 1 South
(42.1 mi total) (47.7 mi total)
Double-circuited with existing transmission lines 40.5 mi 96% 32.9 mi 69%
Follows existing roads 7.3 mi 17% 30.3 mi 63%
Follows existing railroads 2.9 mi 7% <0.0 mi <0%

Follows existing infrastructure (transmission lines, roads,
and railroads)

42.1 mi 100% | 40.9 mi 86%

Follows division lines (field, parcel, and section lines) 31.1mi 74% 41.7 mi 88%
Total ROW paralleling * 42.1 mi 100% @ 45.2 mi 95%

Total length that does not follow existing infrastructure or
division lines

0.0 mi 0% 2.4 mi 5%

1 Total ROW paralleling represents the total length of the segment that either parallels existing infrastructure (transmission lines, roads, and
railroads) or follows division lines (field, parcel, and section lines). Some parts of a segment fall into both categories but are not
double-counted in this total.

For the majority of Segment 1, where the HVTL could be double-circuited (Map 3), aesthetic impacts
would be diminished because the existing transmission lines are already part of the aesthetics of the
area. Aesthetic impacts would include removal of existing structures and installation of the larger
structures (Section 3.2.1). The increased structure height (typically 85 to 175 feet) for the new structures
could be 130 feet taller than the existing structures (ranging from 45 to 120 feet, Section 5.5.1.1).
Impacts due to taller structures would be more prevalent for Segment 1 South, where 46% of its length
could be double-circuited with existing 69 kV line, compared to Segment 1 North, where 83% of its
length could be double-circuited with existing 115 kV line (Table 5-2). In some cases, existing structures
are wood and would be replaced with steel structures. Impacts for double-circuited areas would also
include vegetation clearing to accommodate the expansion of the ROW width (Section 3.3.2 Right of
Way). In some cases, the aesthetic impacts could be shifted from one side of a road to another. For
example, if the existing transmission line is on the north side of the road and the final alignment for the
project is on the south side of the road, aesthetic impacts would be shifted.

In addition to opportunities to share or parallel existing ROW, the degree of aesthetic impacts would
also be dependent on the magnitude of viewer sensitivity and exposure. Visual impacts are expected to
be minimal for those with low viewer sensitivity, such as people traveling to and from work. For those
with high viewer sensitivity, for example, neighboring landowners or recreationalists, visual impacts are
anticipated to be moderate to significant. Viewer exposure refers to variables associated with observing
a viewshed and can include the number of viewers, frequency and duration of views, and view location.
Viewer exposure would typically be highest for views experienced by high numbers of people,
frequently, and for long periods. To the extent these impacts can be quantified depends on the presence
of several on-the-ground factors linked to the concepts of viewer quality, sensitivity, and exposure.
These factors include:

e Proximity to residences, schools, churches, etc., where relatively more observers are present to
experience aesthetic impacts;
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e Views valued by the public at large, for example, scenic overlooks or scenic byways; or

e Locations where people recreate or otherwise enjoy leisure activities.

Appendix G summarizes human settlement features in the local vicinity of the route segments. The
proximity of residential structures (homes, daycares, and nursing homes) and non-residential structures
(for example, agricultural buildings and sheds) to route segments at various distances is shown in

Figure 5-1 and Table 5-4, respectively. Segment 1 North has the least residences within the local vicinity
(154), and Segment 1 South has the most residences within the local vicinity (323). Segment 1 North has
no residences within the ROW, while Segment 1 South has 11 residences within the ROW. Segment 1
North would have fewer non-residential structures within its vicinity (186) than Segment 1 South (322).

Figure 5-1 Segment 1 North and Segment 1 South, Proximity of Residential Structures
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Table 5-4 Segment 1 North and Segment 1 South, Proximity of Non-Residential Structures

Segment 1 North Segment 1 South
Within 0-75 feet (150-ft ROW) 4 11
Within 75-250 feet 67 144
Within 250-500 feet (route width) 108 341
Within 500-1,600 feet (local vicinity) 186 322

Recreational resources are also considered in the aesthetic impacts analysis in that they might include
certain landscapes with higher aesthetic value due to their scenic qualities and could also have the
potential for higher viewer sensitivity, especially if people are expected to congregate in recreational
areas. Recreationalists subject to potential impacts in Segment 1’s ROl would include travelers on the
Minnesota River Valley Scenic Byway and users of the state water trails and Sakatah Singing Hills State
Trail (Section 5.5.8). Duck Lake Park (Map 10—2), Shager Park (Map 10—4) and Westwood Park (Map 10—
2) are located within Segment 1’'s ROI, but aesthetic impacts are anticipated to be negligible to minimal
given the location of the anticipated alignment in relation to the parks (i.e., on the other side of the
adjacent roads) and the existing surrounding environment (i.e., trees between the parks and the
anticipated alignments and the presence of existing transmission lines).

Segment 1 North and Segment 1 South both cross the Minnesota River Valley Scenic Byway (Map 10-1).
The aesthetic impacts would be minimal for the byway given the existing transmission lines and adjacent
existing development.

Aesthetic impacts would occur to two waters that are designated as a state water trail and a wild and
scenic river: the Minnesota River (Map 10—1) and the Cannon River (Map 10—3 and Map 10—4). The
Minnesota River is on the western edge and within the ROl of Segment 1 North and Segment 1 South.
The aesthetic impacts would be minimal for the Minnesota River given the presence of existing
transmission lines and Wilmarth Substation. The Cannon River is within the ROl of Segment 1 North
which crosses the watercourse in two locations. The aesthetic impacts would also be minimal for the
Cannon River given the existing 115 kV transmission line at the crossing locations.

The Sakatah Singing Hills State Trail is crossed by Segment 1 North on its western end (Map 10-1), is
adjacent to a common part of Segment 1 North and Segment 1 South shortly after that crossing
location, and is later adjacent to and crossed by Segment 1 South (Map 10-2 and Map 10-3). The
crossing locations would occur where existing transmission lines are present, with one exception, where
Segment 1 South crosses the trail east of Madison Lake (Map 10-2). The anticipated alignment of
Segment 1 is generally on the opposite side of the roadways as the trail, where possible. Aesthetic
impacts would include visibility of construction traffic and equipment during construction and higher
structures that may be more visible from the trail than the existing structures.
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5.5.1.3 Mitigation

The primary strategy for minimizing aesthetic impacts is prudent routing—that is, choosing routes
where an HVTL is most harmonious with the landscape. This could include:

e Maximizing ROW sharing and/or paralleling with existing linear rights-of-way (for example,
transmission lines, roadways, and railroads) to minimize incremental aesthetic impacts.

e Minimizing the magnitude of viewer exposure (for example, locating the transmission line away
from residences or areas where people congregate).

e Avoiding routing through areas with high-quality, distinctive viewsheds.

e Crossing rivers and streams using the shortest distance possible (that is, perpendicular to the
waterbody).

e Reducing structure heights to minimize impacts within scenic areas.

e Using structures and structure designs that minimize impacts.

In the joint certificate of need application and route permit application, the applicant committed to
minimizing aesthetic impacts by avoiding removal of trees where possible, spanning natural areas when
feasible, and using existing infrastructure and roadway or transmission facility rights-of-way to the
maximum practicable extent. The sample route permit (Section 5.3.7 of Appendix H) contains the
following mitigation related to aesthetics:

e  “The Permittee shall consider input pertaining to visual impacts from landowners or land
management agencies prior to final location of structures, rights-of-way, and other areas with
the potential for visual disturbance.”

e “The Permittee shall use care to preserve the natural landscape, minimize tree removal, and
prevent any unnecessary destruction of the natural surroundings in the vicinity of the
Transmission Facility during construction and maintenance.”

e “The Permittee shall work with landowners to locate the high-voltage transmission line to
minimize the loss of agricultural land, forest, and wetlands, and to avoid homes and
farmsteads.”

e “The Permittee shall place structures at a distance, consistent with sound engineering principles
and system reliability criteria, from intersecting roads, highways, or trail crossings.”

Other minimization and mitigation measures could include:

e Placing structures to take advantage of existing natural screening to reduce the view of the line
from nearby residences and roadways.

e Including specific conditions in individual easement agreements with landowners along the
route (for example, requiring new plantings or landscaping).
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e Using the protections of Minnesota Statute § 216E.12, subdivision 4 (commonly known as the
“Buy the Farm” statute), where available, to move residents away from potential aesthetic
impacts.

5.5.2 Cultural Values

The ROI for cultural values is the project area. Impacts associated with rural character and sense of

place are expected to be dependent on the individual. These impacts would be localized, short- and
long-term, but might diminish over time. Impacts to community unity are not anticipated to occur.

Impacts are minimal and unavoidable.

5.5.2.1 Existing Conditions

Cultural values are those community beliefs and attitudes which provide a framework for community
unity and animate community actions. Cultural values can be informed by history and heritage, local
resources, economy, local and community events, and common experiences. The project traverses land
that has been home to a variety of persons and cultures over time.

The project area was populated primarily by Dakota and Ojibwe tribes in the early to mid-1800s. Most
lands in the local vicinity of the project were ceded to the U.S. government during the 1851 treaty.
Existing conditions are discussed for both the pre-con