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Executive Summary

Project Proposal

Northern States Power Company, a Minnesota corporation (Xcel Energy or Applicant), on behalf of itself
and other regional utilities involved in the CapX2020 initiative (Dairyland Power Cooperative, Southern
Minnesota Municipal Power Agency, Rochester Public Utilities, and WPPI Energy), propose to construct a
new 345 kV transmission line, a new 161 kV transmission line , and associated substation facilities in
southeastern Minnesota. A Project Overview Map is included as Figure ES-1 at the end of this summary.
This Route Permit Application (Application) is the second step in the State of Minnesota regulatory
process. In the first step of that process, the Minnesota Public Utilities Commission (Commission) granted
a Certificate of Need in May 2009, approving construction of the Project. That first step focused on
whether the Project is needed, while this second step will focus on where the transmission line should be
located.

The Project consists of the following:

e A new 345 kV double-circuit capable1 transmission line from the proposed Hampton Substation near
Hampton, Minnesota, to a proposed North Rochester Substation to be located between Zumbrota
and Pine Island, Minnesota.

¢ A new double-circuit capable 345 kV transmission line from the proposed North Rochester Substation
to the Minnesota border near Kellogg, Minnesota.

e Asingle circuit 345 kV line would be built in Wisconsin and terminate at a new substation proposed in
the La Crosse, Wisconsin, area.

e Anew 161 kV transmission line between the proposed North Rochester Substation and the existing
Northern Hills Substation, located in northwest Rochester, Minnesota.

A North Rochester — Chester 161 kV line also was approved in the Certificate of Need but is not part of
this Route Permit Application. Routing for that line will be permitted separately.

The 345 kV transmission line is proposed to be built on single shaft steel poles to reduce land use
impacts. The poles are proposed to have a brown weathering-steel finish and to be placed approximately
700 to 1,000 feet apart. In limited circumstances multiple pole specialty structures may be used. Typically,
a 150-foot-wide right-of-way (ROW) will be needed.

1 Double circuit capable refers to a design that carries one 345 kV circuit initially but can be expanded to carry a
second 345 KV circuit at some future date as circumstances warrant. The Commission required the double circuit
capable design in its May 2009 Certificate of Need decision. No additional ROW is required for a double circuit or
double circuit capable design.
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The 161 kV transmission line also is proposed to be built on single shaft steel poles to reduce land use
impacts. The poles also are proposed to have a brown weathering-steel finish and to be placed
approximately 400 to 700 feet apart on an 80-foot-wide ROW.

A detailed discussion of the Project proposal, engineering, construction, and ROW requirements are
located in Chapters 2 and 3.

Project Need

At the Certificate of Need phase, the Commission found the Project is needed to address three major
categories of need: local community reliability, regional reliability, and generation outlet support.

The first need is to ensure continued reliable electric service to customers in the local Project area. In
several communities, including Rochester, Winona, La Crosse, and neighboring rural areas, the demand
for power is approaching the limits of the local transmission system alone to provide service in the event
one or more transmission lines or generators is out of service. Those benefiting from these reliability
improvements include customers of Rochester Public Utilities, Xcel Energy, and Dairyland Power
Cooperative member cooperatives, Peoples Cooperative Services, Tri County Electric Cooperative, and
Riverland Electric Cooperative.

The second category of need is to improve the reliability of the bulk electric system serving Minnesota
and portions of neighboring states. As regional demand for electricity grows it is necessary to add system
elements to assure a robust transmission system capable of serving customer needs.

The third category of need is to facilitate generation development in southeastern Minnesota. Significant
wind energy generation development is occurring in the southeastern part of the state and the Project will
provide a necessary 345 kV connection to the Twin Cities to help deliver new generation to the major
population centers. This also can help utilities comply with renewable energy generation requirements.
The Renewable Energy Standard requires Minnesota utilities to use renewable resources to generate

25 percent of their customer’s energy requirements by 2025. Xcel Energy must meet a 30 percent goal by
2020.

A copy of the Commission’s order approving the need for the Project can be found in Appendix B.

State and Federal Permits Required

A number of federal, state, and local permits are required before the Project can be constructed. In
addition to the Minnesota need and route permits, a federal Environmental Impact Statement (EIS) will be
prepared in accordance with the National Environmental Policy Act. The utilities also must secure
approval for need and routing from the Wisconsin Public Service Commission. The state and federal
permitting and EIS processes incorporate significant opportunities for public involvement. A detailed
discussion of permitting requirements is provided in Chapter 11.

Hampton = Rochester = La Crosse 345 kV Transmission Project

ES-2 January 2010



Executive Summary @ apXZOZ O

Route Development Process

Minnesota requires that the Applicant propose at least two routes for transmission lines and to designate
one as preferred. The Commission will make the final route determination based on a comprehensive
record and public comment that will be developed during the route permit proceedings.

The bulk of this Application describes the designated routes and alternatives that were considered. The
Applicant determined the proposed routes after 2 years of careful study and significant public involvement
and input. The public involvement process included multiple rounds of informational open houses, routing
workshops and federal public scoping meetings. The public was notified of these meetings by direct mail
and newspaper notices.

The Applicant also consulted with township, county and city governments; state agencies such as the
Minnesota Department of Natural Resources, Minnesota Department of Agriculture, and Minnesota
Department of Transportation (Mn/DOT); federal agencies such as the U.S. Fish and Wildlife Service
(USFWS), U.S. Army Corps of Engineers and other interested parties. These meetings went beyond state
and federal requirements and were conducted to ensure the public and agencies had the opportunity to
provide input on routes before this Route Permit Application was submitted.

As the Commission considers this Application, the public and agencies will again have the opportunity to
provide input during the state permitting process. These opportunities will include participating in
stakeholder groups and potential task forces, commenting on the environmental review that will be
conducted by the Minnesota Office of Energy Security, and providing statements in the public hearings
and contested case proceedings that will be part of the route permit process.

In developing the proposed routes, the Applicant was guided by the routing criteria that are set forth in
Minnesota law. These criteria were analyzed to determine routes that minimize overall impacts. The
criteria include but are not limited to:

e Sharing existing ROWs such as transmission lines, roads, railroads, and other existing corridors.
Minnesota law places a priority on using existing ROWs.

o |f existing ROWSs were not available or not used, use of property lines and agricultural field
boundaries were used to minimize impacts.

e Proximity to homes.
e Potential impacts to agriculture, forestry, tourism, mining, and other land-based economies.

e Potential impacts to the natural environment, including wildlife, flora and fauna, and rare and unique
natural resources.

¢ Designs that maintain electrical system reliability.

The routes presented in this Application seek to balance of all of the relevant criteria across the Project
study area. More detail about the route selection process is located in Chapter 4.
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Discussion of Preferred and Alternative Routes—345 kV Transmission Line

The 345 kV transmission line is proposed to begin at a new substation near Hampton (Hampton
Substation), connect to a new substation north of Pine Island (North Rochester Substation) and terminate
at a La Crosse, Wisconsin, area substation.

In developing routes for the 345 kV line, the Applicant focused significant effort on identifying the
appropriate crossing of the Mississippi River. The Applicant concluded that the most appropriate crossing
was at the Minnesota/Wisconsin border at Aima, Wisconsin (near Kellogg, Minnesota). The Applicant
then identified two complete, end to end routes for the 345 kV line from the Hampton Substation to the
Mississippi River crossing. The 345 kV routes, including the crossing at the Mississippi River, are
described in the following paragraphs by substation and in two discrete geographic sections: Hampton —
North Rochester and North Rochester — Mississippi River.

A thorough discussion of the rationale for selection of the proposed routes is provided in Chapter 5. An
inventory and discussion of the human and environmental setting is provided in Chapter 7 (Hampton to
North Rochester) and Chapter 8 (North Rochester to Mississippi River).

Mississippi River Crossing

Evaluation of the most appropriate river crossing included several rounds of public meetings and
consultations with local, state, and federal agencies. The analysis covered an area broader than just the
immediate Mississippi River crossing, and included a thorough review of routes in both Minnesota and
Wisconsin near the Mississippi River and an examination of potential impacts to the Upper Mississippi
River Wildlife and Fish Refuge and the Trempealeau National Wildlife Refuge, both owned and managed
by the USFWS. Any crossing of the Mississippi River would require ROW on refuge property and a
Special Use Permit from the USFWS.

This extensive analysis led the Applicant to determine that the Mississippi River crossing Alma,
Wisconsin, (near Kellogg, Minnesota) where Dairyland Power Cooperative’s Alma Generating Plant and
existing transmission lines are already located, is the most feasible and prudent point for the 345 kV line
to cross the Mississippi River.

Three other possible Mississippi River crossings were studied: Winona, Minnesota; Trempealeau,
Wisconsin; and La Crescent, Minnesota. These potential crossings were selected for study because they
are all areas where the river is narrow and they all contain an existing infrastructure crossing of the river.
Trempealeau has a lock and dam; the others, including Alma, have existing transmission lines.

Early in the evaluation process, the Applicant determined that the Trempealeau crossing should be
eliminated for several reasons: it would require establishing a new transmission line crossing; three
options with existing transmission lines had been identified; and a field review identified more residences
along the Mississippi River on the Wisconsin side of the Trempealeau crossing than were originally
expected. In addition, the USFWS advised that it was unlikely a Special Use Permit could be issued
because USFWS regulations do not allow new utility corridors when other existing transmission line
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corridors provide feasible alternatives. Accordingly, the remainder of the river crossing analysis
discussion focuses on the Alma, Winona, and La Crescent crossings.

The key factors that support the Alma crossing are:

¢ Routes to the Alma crossing on the Minnesota side of the river follow an existing transmission line
corridor through the hills along the river where other crossings would require creation of a new 10- to
15-mile transmission corridor.

¢ In Wisconsin, two feasible route options from the Alma crossing to the La Crosse area follow existing
transmission line corridors; the other crossings have the potential for more impacts.

e The Alma crossing would result in the shortest crossing of the Mississippi River floodplain, the
shortest crossing of the wildlife refuge and the least wetlands impacts.

e The USFWS prefers the Alma crossing over the other two crossings.
e The La Crescent crossing would require relocation of an existing business to establish an endpoint

substation or would require routing the 345 kV line through the La Crosse Marsh wetland.

Appendix E presents detailed design options for the immediate area of the Mississippi River crossing at
Alma. These design options demonstrate the tradeoffs between structure height and width of the footprint.
Included are designs for which the Applicants believe there would be minimal or no incremental
environmental impact to the river area.

Hampton Substation

The Hampton Substation? is being permitted by the CapX2020 Brookings County — Hampton 345 kV
Project. Two sites have been identified for this substation, both located west of U.S. Highway 52 (US-52)
at 215" Street. The Brookings County — Hampton Project seeks to acquire a parcel of approximately

40 acres to provide buffer area. The fenced and graded area will be approximately 4 acres.

Hampton to North Rochester 345 kV Transmission Line Section

Preferred Route: The Preferred Route follows US-52 from the Hampton Substation siting area and
continues along US-52 to Goodhue County 7 Boulevard approximately 2 miles northwest of Zumbrota.
The Preferred Route then turns south and primarily follows property lines along agricultural fields west of
Zumbrota before turning east to the North Rochester Substation siting area. The route west of Zumbrota
was selected to avoid heavy concentrations of homes located in close proximity to US-52 in Zumbrota.

The US-52 route is preferred because it follows the roadway for the majority of the route; approximately
16 miles of this route shares both roadway and existing transmission line corridor. As discussed,
Minnesota transmission line routing rules give preference to building new transmission lines along

2 Information regarding the Brookings County — Hampton Project can be found at www.capx2020.com/Projects.
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existing infrastructure such as roads and transmission lines. Sharing ROW between the proposed
transmission line and the road can reduce impacts to landowners and agricultural operations. The route
also is considerably shorter than the Alternative Route; shorter routes often have fewer impacts because
they cross fewer properties.

The Applicant proposes to maximize corridor sharing along US-52 by proposing that the poles be located
as close as possible to the road ROW. However, any alignment that shares highway ROW must be
approved and permitted by Mn/DOT. Ultimately, the final alignment will need to include consideration of
Mn/DOT's rules, policies, and interests. The Applicant will continue to work with Mn/DOT to address its
concerns to the extent possible in this proceeding in an effort to achieve a satisfactory outcome for all
stakeholders. It is important for property owners to be closely involved in the route permit process to
provide input on the appropriate alignment.

Alternative Route: The northern end of the Alternative Route is approximately one mile east of US-52
until crossing US-52 near 250th Street south of Hampton. The route then follows property lines and
railroad corridors to the north corporate limits of Randolph. The route crosses the Zumbro River west of
Randolph and then follows mid-section property lines approximately 15 miles, then turns easterly north of
Kenyon and runs approximately 18 miles to the North Rochester Substation siting area.

There are no other existing transmission corridors available for routing between Hampton and North
Rochester. Therefore, the Applicant’s analysis focused on roads and property lines. In the end, the
Applicant selected an Alternative Route that primarily follows mid-section property lines because homes
are located very close to the roads in this area. Public comment also suggested routes that avoided
homes and helped identify an alignment that followed the highest percentage of property lines.

A key differentiating factor between the Preferred Route and Alternate Route in this section is the amount
of corridor sharing opportunities. Table ES-1 compares key data for the Preferred and Alternative Routes
in this section.

Table ES-1:

Corridor Sharing and Property Lines, Hampton—North Rochester 345 kV Section

Resource Preferred Route Alternative Route
Route Types

Percent (miles) following existing transmission line 42% (15.1) 1% (0.7)
Percent (miles) following road or rail but not transmission line 40% (14.6) 7% (3.5)
i)zrg:r;tr(rrziilles) following property line but not transmission line, 14% (5.0) 69% (32.3)
Percent (miles) not following existing linear feature 4% (1.4) 23% (10.7)
Total length of route (miles) 36.1 47.1

Additional data comparing the Preferred and Alternative Routes is available in Table 7.6-1 of the Application.
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North Rochester Substation

The North Rochester Substation would include a fenced and graded area of approximately eight acres.
The Applicant desires to acquire a parcel of approximately 40 acres to provide a buffer area and to locate
where the transmission lines will connect to the substation.

A 3.5-square-mile siting area is currently proposed for this substation. This area lies west of US-52 and
along the existing Prairie Island — Byron 345 kV transmission line. The substation must connect to the
proposed Hampton — Rochester — La Crosse 345 kV line, the proposed North Rochester — Northern Hills
161 kV line, the proposed North Rochester — Chester 161 kV line and the existing Prairie Island — Byron
345 kV line. The route selected to cross the Zumbro River will be a key factor in determining the final
substation location.

North Rochester — Mississippi River 345 kV Transmission Line Section

Zumbro River Crossing
Three routes are proposed to cross the Zumbro River.

White Bridge Road (Preferred Route): The Preferred Route crosses US-52 from the southern end of the
North Rochester Substation siting area, primarily following property lines for approximately five miles
before turning southeast along Ash Road toward the City of Oronoco. The route then turns east and lies
within 0.25 mile of White Bridge Road and crosses the Zumbro River on the north side of the bridge. The
route continues, crossing US Highway 63 (US-63)-connecting with the Preferred Route to Alma.

North Route (Alternative Route): The Alternative Route exits the north end of the North Rochester
Substation siting area and travels easterly following agricultural fields and property lines, crossing the
Zumbro River approximately 0.75 mile north of the intersection of Wabasha County Road 7 and County
Road 21. The route crosses US-63 and heads southwesterly, connecting with both the Alternative and
Preferred Routes to Alma.

Zumbro Dam Option: The Zumbro Dam Option connects to the Preferred Route approximately 3.5 miles
due west of the Zumbro Dam and continues straight east, crossing at the dam and then US-63,
connecting with both the Preferred and Alternative Routes to Alma.

Although the Preferred Route is slightly longer, on balance, it has fewer impacts to land use and the
natural environment. The Preferred Route follows the highest combination of roads, transmission, and
property lines. It also crosses the Zumbro River at an existing road crossing and has fewer impacts to
forested areas. The North (Alternative) Route would result in the creation of a new corridor across the
Zumbro River. The Zumbro Dam Option would result in impacts to a high biodiversity forest area.

Hampton = Rochester = La Crosse 345 kV Transmission Project
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Table ES-2 compares key data for the routes in this section.

Table ES-2:

Corridor Sharing and Property Lines, North Rochester — Zumbro River

Preferred Route Alternative Route Option
Route
Resource White Bridge North Route | Zumbro Dam
Road

Route Types
Percent (miles) following existing transmission line 13% (2.6) 6% (1.1) 18% (3.4)
Percent (miles) following road or rail but not transmission line 30% (6.2) 25% (4.5) 22% (4.2)
E)(:r;::r:r(rrziilles) following property line but not transmission line, 38% (8.0) 45% (8.5) 33% (6.2)
Percent (miles) not following existing linear feature 19% (4) 24% (4.5) 27% (5.2)
Total length of route (miles) 20.8 18.6 19.0
Context/Setting
Existing infrastructure at river Road None Dam

Additional data comparing the routes at the Zumbro River is available in Table 5.1-3 of the Application. Data for the entire North Rochester — Mississippi

River Section is available in Table 8.6-1

Zumbro River — Mississippi River

Both the Preferred and Alternative Routes cross primarily agricultural fields for approximately 15 to

16 miles until they intersect an existing 161 kV transmission line corridor northeast of Plainview. In this
area, the Preferred Route, which is the southern most of the two routes, minimizes land use impacts by
following a higher percentage of property lines than the Alternative Route. The Preferred Route also

crosses fewer forested areas.

Northeast of Plainview, the Preferred and Alternative Routes share a segment of approximately 5.5 miles

that continues to US-61. This segment would replace an existing 161 kV transmission line owned by
Dairyland Power Cooperative, which is an existing line in an established corridor through the hilly,
forested bluff region. The Applicant determined that the existing transmission corridor is the most

appropriate location for the 345 kV line.

East of US-61, the Preferred Route continues to follow the existing 161 kV line across the Minnesota

Department of Natural Resources managed McCarthy Lake Wildlife Management Area (WMA). The

McCarthy Lake Route Option, which is longer and bypasses the McCarthy Lake WMA, is offered for
Hampton = Rochester = La Crosse 345 kV Transmission Project
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consideration. However the Applicant determined that constructing the proposed line on double circuit
structures with the existing transmission through the McCarthy WMA would pose the least impacts.

Table ES-3 compares key data for the routes in this section.

Table ES-3:
Corridor Sharing and Property Lines, North Rochester — Mississippi River Section

Resource Preferred Route Alternative Route
Route Types
Percent (miles) following existing transmission line 32% (14.4) 22% (9.2)
Percent (miles) following road or rail but not transmission line 7% (2.8) 4% (1.6)
:)eargser;tr(rr;illes) following property line but not transmission line, 1% (18.5) 29% (12.4)
Percent (miles) not following existing linear feature 20% (9.0) 45% (18.7)
Total length of route (miles) 44.8 41.9

Discussion of Preferred and Alternate Route — 161 kV Transmission Line

Two routes were identified for the 161 kV transmission line between the North Rochester Substation
siting area and the Northern Hills Substation. The rationale for selection of the Preferred Route and
Alternate route is detailed in Chapter 5 of this Application. An inventory and discussion of the human and
environmental setting for the 161 kV line is in Chapter 9.

The Preferred 161 kV Route begins at the south end of the North Rochester Substation siting area,
crosses US-52 and travels west approximately 3.4 miles. Then the route turns south for approximately
1.5 miles, then parallels US-52 for 1.4 miles, then turns south and follows primarily county roads to the
North Rochester Substation. The Preferred 161 kV Route was selected because 99 percent of the route
follows existing linear infrastructure (roads or trails) or property lines.

The Alternative 161 kV Route begins at the south end of the North Rochester Substation siting area and
turns to the south, paralleling the existing Prairie Island — Byron 345 kV line west of Pine Island. South of
County Road 13, the route turns west for approximately 2.75 miles. The route then follows a combination
of the Douglas Trail, property lines, and roads to the North Rochester Substation. While the Douglas Trail
is an existing linear corridor that is seen as a routing opportunity, the potential impact to forested areas
along the trail is a disadvantage for the Alternative 161 kV Route.

Hampton = Rochester = La Crosse 345 kV Transmission Project
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Table ES-4 summarizes key data for the Preferred and Alternate 161 kV Routes.

Table ES-4:

Corridor Sharing and Property Lines, 161 kV Routes

Resource Preferred Route Alternative Route
Route Types

Percent (miles) following existing transmission line 3% (0.5) 32% (5.8)
Percent (miles) following road or rail but not transmission line 86% (13.3) 45% (8.1)
i)zrg:r:r(giilles) following property line but not transmission line, 10% (1.6) 12% (22)
Percent (miles) not following existing linear feature 1% (0.1) 1% (1.9)
Total length of route (miles) 154 18
Context/Setting

Douglas Trail 1.25 miles 3.5 miles

Additional data is available in Tables 5.2-1 and 5.2-2 of the Application.

Project Cost and Schedule
The Project will cost $229 million to $253 million (in 2009 dollars), depending on the route selected.

This schedule below is estimated based on information known as of the date of the Application filing. This
schedule may be subject to adjustments and revision as further information develops.

Minnesota Certificate of Need ..o Completed-May 22, 2009
Minnesota Route Permit oo Spring 2011
Wisconsin Certificate of Public Convenience and Necessity ........ccccccccoevciiviieeeneennn. Summer 2011
Federal Environmental Impact Statement ...............ccccoooiiiii Spring 2011
Pre-Construction Activities ..o First Quarter 2011 to Third Quarter 2011
Construction L Fourth Quarter 2011 to Second Quarter 2015
Project Completion e Second Quarter 2015

Hampton = Rochester = La Crosse 345 kV Transmission Project
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Next Steps

The Commission will determine whether this Route Permit Application is complete and, if so, refer the
matter to the Office of Administrative Hearings. An administrative law judge will preside at a contested
case hearing and make a recommendation to the Commission regarding what route should be approved.
The Commission determines the final route.

As part of the routing proceeding, the Minnesota Office of Energy Security will conduct an environmental
review and prepare a state Environmental Impact Statement. The judge’s recommendation and the state
Environmental Impact Statement will be forwarded to the Commission for consideration in making its
decision. Public participation is encouraged during all of these proceedings.

An application for a Wisconsin Certificate of Public Convenience and Necessity for the Project is
expected to be filed in the summer of 2010.

Summary Route Permit Application Table of Contents

These chapters and appendices also are available online at www.capx2020.com/HRL-mn-route-permit or
by contacting:

Xcel Energy

CapX Hampton — Rochester — La Crosse Project
P.O. Box 9437

800-238-7968

lacrosseinfo@capx2020.com

Chapter 1 Introduction

Statement of Applicant, Project ownership, permittees

Chapter 2 Project Information

Proposed facilities and location; route widths and alignments; schedule and costs

Chapter 3 Engineering, Design, Construction, and Operational Characteristics

Transmission design, substation technical description, ROW and land acquisition,
construction and restoration procedures, electric and magnetic fields, stray
voltage

Chapter 4 Route Selection Process

Discussion of route selection and guiding factors; regulatory guidance; reliability
considerations; data collection and analysis; stakeholder involvement; chronology
of route development
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Chapter 5
Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Appendices

Appendix A

Appendix B

Appendix C

Appendix D
Appendix E

Appendix F

Rationale for the Preferred Route Selection
Description of Project Components

Hampton to North Rochester 345 kV Section

Inventory of human and environmental setting; potential impacts and mitigation

North Rochester to Mississippi River 345 kV Section

Inventory of human and environmental setting; potential impacts and mitigation

North Rochester to Northern Hills 161 kV Transmission Line

Inventory of human and environmental setting; potential impacts and mitigation

Associated Facilities (Substations)

Inventory of human and environmental setting; potential impacts and mitigation
Permits and Approvals

Federal and State Agency, Local Government and Public Involvement

Pre-application agency consultation, public involvement

Project Development Agreement

Contract among the utilities as to Project development, permitting, and ownership

Certificate of Need

Administrative law judge’s findings of fact; Minnesota Public Utility Commission
Order approving need

Public and Agency Outreach

Agency, local government, and tribal government mailing lists; names of individuals
on proposed routes; public meeting, and comment summary

Mn/DOT U.S. Highway 52 Corridor Management Plan
Mississippi River Crossing Design Options, Photos and Underground Analysis

Substation Drawings
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Appendix G

Appendix H

Appendix |

Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q

Appendix R

Agricultural Impacts Mitigation Plan

Minnesota Route Matrix

Table of data analysis for each route segment

Information Related to Preferred, Alternative, and Considered but Eliminated
Segments

Segment Line Maps

Considered but Eliminated La Crescent and Winona Routes
Preferred and Alternative Route Segment List

Sheetmaps

Land Use/Zoning Maps

Stanton Airport Analysis

Agriculture and Prime Farmland Impacts

Archaeological and Architectural Occurrence Tables

List of Mammals, Reptiles, Amphibians, and Fish Likely to Occur in the Project
Area

Route Permit Application Completion Checklist

The content requirements for an application with the Commission under the Full Permitting Process are
identified in Minnesota Rules 7849.5220, Subparts 2 and 3. The rule requirements are listed in
Table ES-5 with references indicating where the information can be found in this Application.
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Table ES-5:
Route Permit Application Completeness Checklist
Authority Required Information Location
Minn. R. 7849.5220, Route Permit for HVTL
Subp. 2
A A statement of proposed ownership of the facility at the time of filing Chapter 1
' the application and after commercial operation
The precise name of any person or organization to be initially named | Chapter 1
B as permittee or permittees and the name of any other person to
' whom the permit may be transferred if transfer of the permit is
contemplated
At least two proposed routes for the proposed high-voltage Chapters 2.1, 5.1
C. transmission line and identification of the Applicant’s preferred route
and the reasons for the preference
A description of the proposed high-voltage transmission line and all Chapters 2.1, 3
D. associated facilities including the size and type of the high-voltage
transmission line
E The environmental information required under Minn. R. 7849.5220, ?gjxgbiubp. 3(A)-
Subp. 3
(H) below.
F Identification of land uses and environmental conditions along the Chapters 7, 8,9, 10
' proposed routes
G The names of each owner whose property is within any of the Appendix C-4
' proposed routes for the high-voltage transmission line
United States Geological Survey topographical maps or other maps Chapters 1,7, 8, 9, 10;
H. acceptable to the commission showing the entire length of the high- Appendix M
voltage transmission line on all proposed routes
Identification of existing utility and public ROWs along or parallel to Chapters 6,7, 8,9
the proposed routes that have the potential to share ROW with the
proposed line
The engineering and operational design concepts for the proposed Chapters 3.1,3.2, 3.6
J. high-voltage transmission line, including information on the electric
and magnetic fields of the transmission line
Cost analysis of each route, including the costs of constructing, Chapter 2.5
K. operating, and maintaining the high-voltage transmission line that are
dependent on design and route
L A description of possible design options to accommodate expansion | Chapter 3.3
' of the high-voltage transmission line in the future
Hampton = Rochester = La Crosse 345 kV Transmission Project
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Table ES-5:
Route Permit Application Completeness Checklist
Authority Required Information Location
The procedures and practices proposed for the acquisition and Chapters 3.4, 3.5
M. restoration of the ROW, construction, and maintenance of the high-
voltage transmission line
N A listing and brief description of federal, state, and local permits that | Chapter 11
) may be required for the proposed high-voltage transmission line
A copy of the Certificate of Need or the certified HVTL list containing | Appendix B
0 the proposed high-voltage transmission line or documentation that an

application for a Certificate of Need has been submitted or is not
required.

Minn. R. 7849.5220,

Environmental Information

and the estimated costs of such mitigative measures

Subdivision 3
A A description of the environmental setting for each site or route Chapters 6,7, 8,9, 10
A description of the effects of construction and operation of the facility | Chapters 7.2, 8.2, 8.7,
B on human settlement, including, but not limited to, public health and 8.8,9.2,10.1,10.2
' safety, displacement, noise, aesthetics, socioeconomic impacts,
cultural values, recreation, and public services
c A description of the effects of the facility on land-based economies, Chapters 7.3, 8.3, 8.7,
' including, but not limited to, agriculture, forestry, tourism, and mining | 8.8, 9.3, 10.1, 10.2
D A description of the effects of the facility on archaeological and Chapters 7.4, 8.4,
' historic resources 8.7,8.8,9.4,10.1,10.2
A description of the effects of the facility on the natural environment, | Chapters 7.5, 8.5, 8.7,
E. including effects on air and water quality resources and flora and 8.8,9.5,10.1,10.2
fauna
F A description of the effects of the facility on rare and unique natural Chapters 7.5, 8.5, 8.7,
' resources 8.8,9.5,10.1,10.2
G Identification of human and natural environmental effects that cannot | Impacts and Mitigation,
' be avoided if the facility is approved at a specific site or route Chapters 7, 8, 9, 10
A description of measures that might be implemented to mitigate the | Impacts and Mitigation,
H. potential human and environmental impacts identified in items Ato G | Chapters 7, 8, 9, 10

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

ES-15




Executive Summary

345 KV amd 181 kY
Overviaw Map

Prepased Faatunn

— Y Pratwewd P

ERERE 205 K Al Azuin

s 305 WY Fontn Opticn

101 BN Frofened Ruuly
=eee 181 K Alrative Routs

=
H = bryisly Hrjras
M — 1 iy
|} m—— s gy
§ l_\‘ Bty Hghwen,
H [T .
deneisan
hﬂw
3

Hochester « La Crosse 345 KV

Hampton = lraneamission PFroject Prg.jgcr Ovarview Map

MN Route Permil Applicalion

Figure ES-1:  Project Overview Map
Hampton = Rochester = La Crosse 345 kV Transmission Project

ES-16 January 2010



This page intentionally left blank.

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010 ES-17



Minnesota Route Permit
Application

January 2010



W Table of Contents

Contents

Chapter Page
1.0 INEFOTUCTION. ...t bbbt 1-1
1.1 APPICANT. ...ttt 1-1
1.2 Project OWNEISNID ..ot 1-2
1.3 POIMITEE ... 1-3
1.4 Certificate Of NEEA ISSUBA ........c.cveieeeee s 1-3
1.5 Route Permit REQUIFE ..........ccuiueiciceiceee e 1-4
2.0 Project INfOrMatioN..........ccooviiiiiiiec et 2-1
21 PrOJECt PrOPOSAL ......cviiiiieiei bbb 2-1
2.2 PrOJECt LOCALION ..ottt 2-3
2.3 Route Width and AlIGNMENTS ..........ceuiiiieee s 2-4
2.3.1 ROULE WIAtN......ocvcveieiicceee e 2-4
2.3.2  AIGNMENLES ..ottt ettt et bens 2-5
2.3.3 Minnesota Non-Proliferation POCY ... 2-5
2.3.4 Minnesota Routing Process, Role of Other State Agencies..........cccccoevvvecrnnnen. 2-6
2.4 ProjeCt SChEAUIE .......covveicicececcce s 2-6
25 PrOJECT COSES ...t 2-6
3.0 Engineering, Design, Construction, and Operational Characteristics.............cccocvvvvrvvrrnnn, 3-1
3.1 Transmission Structure Engineering, Design and Right-of-Way Requirements................ 3-1
3.1.1  Hampton—-Rochester-La Crosse 345 kV Transmission Line ...........cccccceeerennen. 3-3
3.1.2  Northern Hills—North Rochester 161 kV Transmission Line...........ccccccoevveennee 3-8
3.2 SUDSEALION DESIGN ... 3-8

3.2.1  Hampton Substation (to be constructed as part of Brookings County-Hampton
345 KV PIOJECE) ...ttt 3-8
3.2.2  North Rochester SUDSation ...........ccccceeeiiiiiiii s 3-10
3.2.3  Northern Hills SUDSAtION .........coviiiirirrcce s 3-10
3.24 La Crosse Area End Point SUDSIation ...........cccooeenrnnnnnrre e 3-10
3.3 Design Options to Accommodate Future EXpansion ..., 3-11

3.4 Right-of-Way and Land Acquisition, Construction, Restoration and Maintenance

PrOCEAUIES ...ttt e e 3-11
3.4.1 Right-of-Way and Land ACQUISItION ...........cccovviriiiiiiiiiiieiisse e 3-11
3.4.1.1  Transmission Line Right-of-Way Acquisition............cccccovvvvvvirinnnne, 3-11
3.4.1.2  Substation Land ACQUISItION............cccccerreiemnieiiieiiceese e, 3-13
3.4.2  Construction ProCEAUIES ...........ccouiiirieirriricieirissseeeees s 3-13
3.4.3  Transmission Line CONSIIUCHION ........ccvururieiiiiieeeer s 3-15
3.4.4  Restoration ProCEAUIES..........ccvrueueeeieiciereeeee s 3-18

Hampton = Rochester = La Crosse 345 kV Transmission Project

i January 2010



Table of Contents C apXZOZ O

4.0

5.0

3.5 MaintenNaNCe PrOCEAUIES.........c.cuiuiuiriieieerter et 3-19
3.5.1  TranSMISSION LINES........ovrvirireeeeieieieieeiee et 3-19

3.5.2  SUDSHALIONS ..o 3-19

3.6 Electric and Magnetic FIelds............oceiviiieiiiicce e 3-20
3.6.1  EIECHIC FIElAS ... 3-23

3.6.2  MagnetiC FIelds .......ccooveueiiieciseee e 3-25

3.7 SHAY VOIBGE ... 3-26
3.8 Farming Operations, Vehicle Use, and Metal Buildings near Power Lines.................... 3-26
ROULE SEIECHION PrOCESS.....cuviviiieieieisisite sttt 3-30
41 Summary of Route Selection Process and Guiding Factors............cccvveevnnnicninnne, 4-1
411 Regulatory GUIAANCE ..........cccuereieeeieeieceiceeeeee et 4-3

4111  Minnesota Routing GUIdEINES ..........ccccevevererereicccccccecce e 4-3

4.1.1.2  Wisconsin RoOUting ProCess..........cocouiueeirniiennnnceessseeesens 4-4

41.2 Transmission Line Reliability and Considerations in Routing .............ccccccevnnnee. 4-4

413 Data Collection and ANaIYSIS ..o, 4-6

414  Stakeholder INVOIVEMENT ..........coreeeceeccc e 4-7

4.2 Substation Site SEIECHON..........c.ceerriiee s 4-7
43 Routing Process Chronology and Methodology............ccceriieinnneccnneeeis 4-8
4.3.1 Certificate of Need Notice COrmidOrs .........covvrniirirniceerreee e, 4-8

4.3.2  Preliminary Macro-Cormidors...........ccocveveicueverceeeeeeeeeeeeese s 4-9

4.3.2.1 Identification of Opportunities and Sensitivities ...........cccovvvrvrririrnne, 4-9

4.3.2.2 Route Option ldentification ............ccceeeeeeeceicceicceeesesesnne, 4-11

4.3.3 Preliminary Macro-Corridors with Route Options...........ccccevrnniccnnnccine, 4-12

4.3.3.1  Route Refinement ProCeSS .........ccovvvvvnreeeeeeeecse e 4-12

4.3.3.2 Preliminary Macro-Corridor Refinement.............cccccceeecccciccinne, 4-12

4.3.4  Final Macro-Corridors with Refined Route Options ..., 4-13

4.3.5 Preferred and Alternative Route Selection............cccoevvvirnrnncennnen, 4-13
Rationale for the Selection of Preferred Routes, 345 kV Line and 161 kV Line...........cccc...... 5-1
5.1 Hampton — La Crosse 345 kV Transmission Line — OVEIVIEW............cccceveveveerevicvcvcennen. 51
5.1.1  Mississippi River Crossing ANaIYSIS ... 5-2

5.1.1.1  Identification of AREINAtIVES .........ccevriiiiiiee e, 5-2

5.1.1.2  Detailed Description of Potential Crossings ..........c.ccccevvrnirireininnnns 5-4

5.1.1.3  Analysis of River Crossing Options ...........cccevvvvvviiiiiiirisissesean, 5-10

5.1.1.4  Summary of Rationale Supporting Alma Crossing .........cccocvvererenenee. 5-13

5.1.2  Analysis of Routes for 345 kV Transmission Lin€............cccovvererererererererenennns 5-13

5.1.2.1  Hampton—North Rochester 345 kV Section..........ccccceevvvvvivicirrcvennne, 5-15

5.1.2.2  North Rochester—Mississippi River 345 kV Section..............c.ccoco...... 5-17

5.1.3  Analysis of Factors for 345 kV Transmission Line, End-to-End...........cccceuueee. 5-21

5.2 Analysis of Routes for 161 kV Transmission Line...........cccccceerireiinncnnnneneeneneeeen, 5-24

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010



W Table of Contents

6.0 Description of Project COMPONENTS..........cccciiiiiicceieeeeeees e 6-1
6.1 ASSOCIAtEA FACHITIES ... 6-1
6.1.1  North Rochester SUbSation ............ccocvviirnnie e 6-1
6.1.2  Northern Hills SUDSIALION ..o 6-2
6.2 Proposed 345 KV TranSmiISSION LINE .......ccoviiriiiriiiririsisissseis e 6-2
6.2.1 Hampton—North Rochester 345 kV Section..........ccccceevecccceeccccceeees 6-3
6.2.1.1  Preferred ROULE.........coeueeeiiiicccccccce e 6-3
6.2.1.2  Alternative ROULE.........ccviviiciiicccc e 6-5
6.2.1.3  Route Width in Vicinity of North Rochester Substation Siting Area......6-6
6.2.2  North Rochester—Mississippi River 345 kV Section...........ccccceeerencnncnnnnnn 6-6
6.2.2.1  Preferred ROULE.........cceeiiiiicerscee s 6-6
6.2.2.2  Alternative ROULE..........coueueiieccccecee e 6-7
6.2.2.3  Zumbro Dam Route Option ... 6-8
6.2.2.4 McCarthy Lake Route Option.........ccccvvviiviviiiieiiieiicee e, 6-9
6.3 Proposed 161 KV TranSmiSSION LINE .......ccovvririiirinirirsisrisriee e 6-9
6.3.1  Preferred 161 KV ROULE ......c.ceiicicieccce e 6-9
6.3.2 Alternative 161 KV ROULE .......c.curuiiieiccccce s 6-10
6.4 WISCONSIN ROULES ...t 6-11
7.0 Hampton-North Rochester 345 KV SECHION .........ccccreiiieeeeeieee e 7-1
7.1 Description of Regional Environmental Setting...........c.ccccceeeececcccccceseeeeeens 7-1
7.2 HUuman Settlement.............coiicce s 7-2
7.21  Land Cover and Land USE..........cccovierirninniieeseee s 7-2
7.21.1  EXiSting ENVIFONMENt .......c.coiiiiiiiiceiseeeeesse s 7-2
7.2.1.2  Impacts and Mitigation .........ccccoviernnneee e 7-7
7.2.2  DiSPlaCEMENTS ..o 7-7
7.2.2.1  EXiSting ENVIFONMENt .......c.coiiiiiiiiicceeeee e 7-8
7.2.2.2  Impacts and Mitigation ............cccevervreiennseiei s 7-9
7.2.3  NOISE ..ottt bbbttt 7-9
7.2.3.1  EXisting ENVIrONMENt .......c.coviiiiiiicees e 7-10
7.2.3.2 Impacts and Mitigation .............ccccceeemecieiniicieiie e, 7-11
7.24  ACSHNELCS ...eoveeeeeeeiee e 7-12
7.24.1  EXisting ENVIFONMENt .......c.oviiiiiiiiices s 7-13
7.24.2 Impacts and Mitigation ...........cccoeovvreeiiiicieicee e 7-13
7.2.5 Social and ECONOMIC RESOUICES .........cueurururiririeieeeeeeresese s 7-16
7.2.5.1  Existing ENVIrONMENt ..o, 717
7.25.2 Impacts and Mitigation ............ccceevvreiiiniceiscee e 7-21
7.26 Recreation and TOUMSM ........cccvcviiiiiiiiciieceeee et 7-22
7.2.6.1  Existing ENVIrONMENt ..o, 7-22
7.2.6.2 Impacts and Mitigation ..........ccccoierirniceecee s 7-24
Hampton = Rochester = La Crosse 345 kV Transmission Project
iv January 2010



Table of Contents C aleOZ O

7.3

74

7.5

7.2.7  Public Services, Health and Safety...........cccoviiviiiiiiiiciiccce e 7-24
7.2.7.1 Existing ENVIroNmMENt ..........coviiiiiiiccceseee s, 7-25

7.2.7.2 Impacts and Mitigation ...........cceeerirreiiiiec e 7-25

7.2.8  TranSPOratioNn .......cccovvveueiiiiicee e 7-26
7.2.8.1  EXisting ENVIrONMENt .......c.coviiiiiiices e 7-26

7.2.8.2 Impacts and Mitigation ............cccevvvreirinneieieeee e 7-30

7.2.9  Electrical INterferenCe..........oorveeeeeeeeeee s 7-32
7.29.1  EXisting ENVIrONMENt .......c.coviiiiiiiriicees e 7-32

7.29.2  Impacts and Mitigation ... 7-33
Land-Based ECONOMIES ........ccceurrrririeieeiereee st 7-33
7.3.1 AGHCURUIE ..o 7-33
7.3.1.1  Existing Environment ...........c.coeviiiiciiicccee s 7-35

7.3.1.2  Impacts and Mitigation ..........cccooierirnnieeee s 7-36

7.3.2  FOMBSIY oottt 7-38
7.3.2.1  EXisting ENVIrONMENT .......c.coiviiiiiiiicce e 7-38

7.3.2.2  Impacts and Mitigation ..........cccooierirnnieees s 7-38

7.3.3  MINING ittt 7-39
7.3.3.1  EXisting ENVIrONMENt .........coriiiiiiiiccceecees 7-39

7.3.3.2  Impacts and Mitigation ............ccceoevreiiinseiniee e 7-39
Archaeological and HiStoric RESOUICES ..........cciviriiieiiiiiriciceee e 7-40
741 ArchaeologiCal.........cooviiiiiiiiiicees s 7-40
TAAA ProjeCt Ar€a ..o 7-41

7.41.2  Impacts and Mitigation ..o 7-41

T4.2  ArChItECIUNaAl ... e 7-42
74.2.1  Existing Environment ..o 7-42

7.4.2.2  Impacts and Mitigation ... 7-42

7.4.3  HiStOriC LANUSCAPES .....cvvverieeieiiiieieieessie ettt 7-42
74.3.1  Existing Environment ..........ccooviiiiiiiiccce e 7-42

7.4.3.2  Impacts and Mitigation ..........cccoorieeirnnicienee s 7-42

Natural ENVIFONMENT..........ciiiiiii s 7-43
750 AN QUANIEY ..cve e 7-43
7.51.1  EXisting ENVIrONMENt .......c.covviiiiiiiicces s 7-43

7.5.1.2  Impacts and Mitigation ............ccceovvreiiiiieeicee e 7-43

7.5.2  Waer RESOUICES........cuouiericerireeie et 7-44
7.5.21  Existing ENVIrONMENt ..., 7-46

7.5.2.2 Impacts and Mitigation ............ccceevvreiiiinscei e 7-51

T T i - ST 7-53
7.5.3.1  Existing ENVIrONMENt ..., 7-54

7.5.3.2  Impacts and Mitigation ..........cccooreeinnicee s 7-56

T - 1V - TS 7-57
7.54.1  Existing Environment ..........ccoeviiiiciiiccce e 7-59

7.54.2  Impacts and Mitigation ..........cccooierinncece s 7-60

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010



W Table of Contents

7.5.5 Rare and Unique RESOUICES ........ccceeiiiiieiiiiiieeeese e 7-62
7.5.5.1 Existing ENVIronment ..........ccooviiiiinceeeee s, 7-63
7.5.5.2 Impacts and Mitigation ............ccoeeririciiiiiee e 7-69
7.6 IMPACE SUMMAIY ...t 7-69
8.0 North Rochester-Mississippi River 345 KV SECHION ..o 8-1
8.1 Description of Regional Environmental Setting............ccocceeeeeieiccicicccceieessens 8-1
8.2 HUMAN SEHIEMENE ... e 8-2
8.2.1  Land Cover and Land USE.........cccoveeeiiininiieiicsssessss e 8-2
8.2.1.1  Existing ENvIironment ...........cooeiiiiieiii e 8-2
8.2.1.2  Impacts and Mitigation ...........ccoveiirninicceee s 8-7
8.2.2  DISPIAaCEMENTS ......cviieiiiicicee e 8-8
8.2.2.1  Existing ENvIronment ...........cocceiiiieiincece s 8-8
8.2.2.2  Impacts and Mitigation .........ccccoviiirnnnieeeceee e 8-8
8.2.3  INDISE ...ttt 89
8.2.3.1  EXiSting ENVIFONMENt .........couiiiiiiiiirsceeeee s 8-9
8.2.3.2  Impacts and Mitigation .........ccccoviiernnineeeee e 8-9
8.2.4  ACSHNELICS .....vivieieiiii s 89
8.24.1  EXiSting ENVIFONMENt .........oiuiiiiiiiicieeeee e 8-9
8.24.2 Impacts and Mitigation .............cccceeuereccieiciiic e, 8-10
8.2.5 Social and ECONOMIC RESOUICES ........cueuvuriiriieiririninieieieisisse e 8-12
8.2.5.1  EXisting ENVIrONMENt .......c.cviriiiiiiiiccees e 8-12
8.2.5.2 Impacts and Mitigation .............cccceeueeeeiiiinici e, 8-16
8.2.6  Recreation and TOUMSM ........corurueueieirireririeeee s 8-16
8.2.6.1  EXisting ENVIrONMENt .......c.covriiiiiiiiceesee s 8-17
8.2.6.2 Impacts and Mitigation ............cccoevvreiiiiiceiccc e 8-19
8.2.7  Public Services and Health and Safety............cccccvrniiiiniieicc 8-19
8.2.7.1  Existing ENVIrONMENt .........cocovvviiiicecceceee e, 8-20
8.2.7.2 Impacts and Mitigation ............ccceevvreeiiriiciei e 8-20
8.2.8  TranspOrtation ..........ccccccceeierenieeeeeeee s 8-21
8.2.8.1  Existing ENVIroNmMENt ...........coovvvirieiccceeeeccccceee e, 8-21
8.2.8.2 Impacts and Mitigation ..........cccooierirnriceecee s 8-22
8.2.9  Electrical INterferenCe..........ccoeveveeeccceceeeee s 8-22
8.2.9.1  Existing Environment ...........c.coeviiiiiciiiiceee 8-22
8.2.9.2  Impacts and Mitigation ..........cccovieeirniceee s 8-22
8.3 Land Based ECONOMIES.........ccciiiiiiiii s 8-22
8.3.1  AQHCURUIE ... 8-22
8.3.1.1  EXisting ENVIrONMENt .........ccovviiiiiiiicee e 8-23
8.3.1.2  Impacts and Mitigation ..............cccceureeeeicicicieiii e, 8-24
8.3.2  FOMBSIIY oo 8-24
8.3.2.1  EXisting ENVIrONMENt .......c.cvvriiiiiiiicesee e 8-24
8.3.2.2 Impacts and Mitigation ............ccceeuvreiiiiicieisee e 8-25
Hampton = Rochester = La Crosse 345 kV Transmission Project
Vi January 2010



Table of Contents C aleOZ O

8.3.3  MINING ..ottt 8-25
8.3.3.1 Existing EnVIronment ..........cccoovriiiiinccscece e, 8-25

8.3.3.2 Impacts and Mitigation ............cccovurreeriniseieiree e 8-25

8.4 Archaeological and HiStoric RESOUICES ..........cciviriiieiiiiiriciceee e 8-26
8.4.1  ArchaeologiCal..........ccovuriiiirieiiriiccen s 8-26
8411 ProjeCt Ar€a ..o 8-26

8.4.1.2  Impacts and Mitigation ...........ccoorieeinnncecee s 8-26

8.4.2  ArChItECIUral ..o e 8-26
8.4.2.1 Existing Environment ...........c.ccoeoeiiieciiiicee 8-27

8.4.2.2 Impacts and Mitigation ..........cccoorieeinniceeccee 8-27

8.4.3  HiStOrIC LANUSCAPES .....cveveriieiciiiieieiees ettt 8-27
8.4.3.1  Existing Environment ...........c.ccceoiiiiciiiicccee 8-27

8.4.3.2  Impacts and Mitigation ..........cccoorierirnnieee s 8-27

8.5 Natural ENVIFONMENT..........coiiiiii s 8-27
8.5.1 AN QUAIIEY ... 8-27
8.5.1.1  EXisting ENVIrONmMENt .........ccoviiiiiiiiceenceescei 8-27

8.5.1.2  Impacts and Mitigation ............ccceevvreiiirieeicce e 8-27

8.5.2  WaLer RESOUICES.......cuueeeieirieie ettt 8-28
8.5.2.1  Existing ENVIrONMENt ...........coovvvvieiicccceeecccceeee e, 8-28

8.5.2.2 Impacts and Mitigation ............ccceevvreiiiiiciei e 8-34

8.5.3  FlOTa e 8-36
8.5.3.1  Existing ENVIronmeNt ...........ccovvvvveiecieceececceeeee e, 8-36

8.5.3.2  Impacts and Mitigation ..........cccoorierirnniceec s 8-36

8.5.4  FAUNG oot 8-37
8.5.4.1  Existing Environment ...........c.ccoeoiiiiiiiiiiccice e 8-37

8.5.4.2  Impacts and Mitigation ..........cccooreiinnnce e 8-39

8.5.5 Rare and Unique RESOUICES ........cccueiirireiiiiieee e 8-39
8.5.5.1  Existing Environment .............cccoooeiiiiiiiicee 8-40

8.5.5.2  Impacts and Mitigation ..........cccovrieeirnniceeee s 8-48

8.6 SumMmMary of IMPACES.........cccviic e 8-49
8.7 Zumbro Dam Route Option to the Preferred Route ... 8-51
8.7.1  Potential IMPACES .......ceveeiricceeeeee s 8-51
8.7.1.1  Land Cover and Land USE ........cccovriiienrnineenrrneeeesse s 8-51

8.7.1.2  Displacements..........ccoururrrireireeee e 8-52

8.7.1.3  AESHNELICS. ....voviiceie s 8-53

8.7.1.4  Recreation and TOUMSM ..........cccoururiririrrrnneeeeeeeee e 8-53

8.7.1.5  PUDIIC SEIVICES.......cueveeeeeieeieeeeccece e 8-54

8.7.1.6  Transportation ..........ccccceeereeeecceeeeeeeee e 8-54

8.7.1.7 Land-Based ECONOMICS ..........cccoueurueeeircreeeeeeeeree e 8-54

8.7.1.8  Archaeological and Historic RESOUICES.........cccovrriiirnnniicirirnens 8-54

8.7.1.9  Natural RESOUICES .......coovivrireririirires e 8-55

8.7.2  Summary of Potential IMPacts...........cccvvrniiiiccecee 8-55

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010 vii



W Table of Contents

8.8 McCarthy Lake Route OPtion .........cccviiiiiiiiiiccssssss e 8-60
8.8.1  Potential IMPACES .......cceururreeeeeeee s 8-60
8.8.1.1 Land Cover and Land USE .........ccccovviennnniiensnce e, 8-61

8.8.1.2  DiISPlaCemMENLS......c.ccvriiveieiiiiieceis e e 8-62

8.8.1.3  AeSHthetiCS....coiiccicc e 8-62

8.8.1.4  Recreation and TOUMSM .........couereururirninieiensniseeeeise s 8-62

8.8.1.5  PUDIIC SEIVICES. ..o 8-63

8.8.1.6  TranSpOrtation .........cccccceueeeeeeerreeeee e 8-63

8.8.1.7 Land-Based ECONOMICS ..........ccoueueueeeiriereeeeeceeee e, 8-63

8.8.1.8  Archaeological and Historic RESOUICES.........ccccovriiirirnniicirirnns 8-63

8.8.1.9  Natural RESOUICES .........cevruririiiieirirsisieee s 8-63

8.8.2  Summary of Potential IMPacts...........ccccceviririniiiiiiiiiccceee e 8-68
9.0 North Rochester to Northern Hills 161 KV Transmission LiN€..........ccccvvvvvvnnnsssnisinnnn, 9-1
9.1 Description of Routes and Regional Environmental Setting ..........ccooevvvviiiciciiiciicnn, 9-1
9.2 HUMAN SEHIEMENE ... e 9-2
9.2.1  Land Cover and Land USE.........cccoeeeeiiininiiiieiisssssssss e 9-2
9.2.1.1  Existing ENvVIronment ...........coceeiiiiiciincece e 9-2

9.21.2  Impacts and Mitigation ...........ccoorierrnniceeeee s 9-6

9.2.2 Displacements and Proximity t0 ReSIdencCes..........ccovveeriricieininecisseeeen, 9-7
9.2.2.1  Existing ENVIrONmMent .........cocoooeiiiieicece e 9-7

9.2.2.2  Impacts and Mitigation .........ccccovviierrrneeeeee e 9-8

0.2.3  INOISE ... 9-8
9.2.3.1  EXiSting ENVIFONMENt .........coiuiiiiiiiiciseeieees s 9-8

9.2.3.2  Impacts and Mitigation .........ccccovriirrnneeeeee e 9-8

0.2.4  AESHNELICS .....veveeieerii e 9-8
9.24.1  EXiSting ENVIFONMENt .........ciiiiiiiiiicseeeees s 9-8

9.24.2 Impacts and Mitigation ............cccevrvreiennneieee s 99

9.2.5 Social and ECONOMIC RESOUICES ........cueuvuiirireieiriririeieisisisse e 9-10
9.2.5.1  EXisting ENVIrONMENt .......c.cvviiiiiiiiicceseeesscees 9-10

9.2.5.2 Impacts and Mitigation .............cccceeeereeieiiieiiii e, 9-12

9.2.6  Recreation and TOUMSM ........corurirueieeireieieee et 9-14
9.2.6.1  EXisting ENVIrONMENt .......c.covviiiiiiiiccceseee e 9-14

9.26.2 Impacts and Mitigation ............ccceevvreiriricieisee e 9-15

9.2.7  Public Services, Health and Safety...........ccooovviinniiiee 9-15
9.2.7.1  Existing ENVIrONMENL ..o, 9-15

9.2.7.2 Impacts and Mitigation ............ccceeuvireiiiinieeircee e 9-16

9.2.8  TransSPOrtation ..........ccccveueeirrenneeeee e 9-16
9.2.8.1  Existing ENVIrONMENt ..., 9-17

9.2.8.2 Impacts and Mitigation ...........ccoorierinnncecee s 9-17

9.2.9  Electrical INterferenCe..........coveeieeeecceeecee s 9-18
9.29.1  Existing Environment ...........c.ccoeviiiiciiiicccee e 9-18

9.2.9.2  Impacts and Mitigation ..........cccoovieeirnncece s 9-18

Hampton = Rochester = La Crosse 345 kV Transmission Project

viii January 2010



Table of Contents C aleOZ O

9.3 Land Based ECONOMIES.........c.cviiiiiiiiiei s 9-18
0.3.1  AGFICURUIE ... 9-18

9.3.1.1  Existing ENVIrONMENt .........cocoovvviieccccceeeecceceeee e, 9-18

9.3.1.2  Impacts and Mitigation ............ccccevvireiriiscieicee e 9-19

0.3.2  FOMBSIIY oot 9-19

9.3.2.1  Existing ENVIrONMENt ..o, 9-19

9.3.2.2  Impacts and Mitigation ...........cccorerueirnnceee s 9-20

0.3.3  MINING ittt 9-20

9.3.3.1  Existing Environment ...........c.ccoeveiiiiciiiiccce s 9-20

9.4  Archaeological and HiStOric RESOUICES ...........cviiiiiririirieceree e 9-20
9.4.1  ArchaeologiCal...........covoiviiieieieieeece e 9-20

9411 ProJeCtAMA ..ot e 9-21

9.4.1.2  Impacts and Mitigation ..........cccovrierirnneeeee s 9-21

9.4.2  ArChIECIUTAL ... 9-21

9.4.21  EXisting ENVIFONMENT .......cocvviiiiiiiiccceess 9-21

9.4.2.2 Impacts and Mitigation ..........ccovreerirnnieeee s 9-21

9.4.3  HistOriC LANASCAPES .....cvcvvvieeeiiiisieteeis et 9-21

9.4.3.1  EXisting ENVIrONMENT .......c.coviiiiiiiiiccc e 9-22

9.4.3.2 Impacts and Mitigation ............ccoevvrreirinieieiseee e 9-22

9.5 Natural ENVIFONMENT..........coiiiiiie s 9-22
951 AN QUAIIEY ... 9-22

9.5.1.1  Existing ENVIrONMENt ..........cocoovviiiieicceceeeeeceeeeee e, 9-22

9.5.1.2  Impacts and Mitigation ...........ccooreeinnncece s 9-22

9.5.2  Water RESOUCES........cucuveieieiriciee et 9-23

9.5.2.1  Existing Environment ...........c.cceoviiiiiiiccee 9-23

9.5.2.2  Impacts and Mitigation ..........ccccoierinnncece 9-27

0.5.3  FIOT@ et 9-28

9.5.3.1  Existing Environment ...........c.ccooeviiiiiiiiicce e 9-28

9.5.3.2  Impacts and Mitigation ..........cccovieeirnniceeee s 9-29

0.5/4  FAUNG ..o s 9-29

9.54.1  EXisting ENVIrONMENt .......c.cvvriiiiiiiiceeesss 9-29

9.54.2  Impacts and Mitigation ..........cccovierinnnceecee s 9-30

9.5.,5 Rare and Unique RESOUICES ........cccueeiririeiiiiieeesesee e 9-30

9.5.5.1  EXisting ENVIrONMENt .......c.cviriiiiiiiccc e 9-30

9.5.5.2 Impacts and Mitigation ............ccoevrreirinseieiseee e 9-33

9.6 Summary of Potential IMPactS...........cccceeiiicccee e 9-33
10.0  ASSOCIALEA FACIITIES ....ovviiiisees e 10-1
10.1  North Rochester Substation—Description of Environmental Setting ............ccccovvveenee. 10-1
10.1.1 Human Settlement..........c.ou oo 10-1
10.1.1.1 Land Cover and Land USE ........cccceveeieeeincceceeeeeeeesseenns 10-1

10.1.1.2 RESIABNCES ... 10-3

10.1.1.3 NOISE ...ttt 10-4

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010 ix



W Table of Contents

10.2

10.1.1.4  ABSHNELICS. ..o 104
10.1.1.5 Social and ECONOmIC RESOUICES........c.ceveveveieecceceee e, 10-5
10.1.1.6  Recreation and TOUFMSM ..........ccccevieiiieiceecee e 10-8
10.1.1.7 Public Services, Health and Safety ............ccceeeivciciiiiiiiiiicen 10-9
10.1.1.8  Transportation .........cccceeeeeeeeeee e 10-10
10.1.1.9 Electrical INterference ...........ccovevvevvceeeiecececceeeceeee e 10-12
10.1.2 Land-Based ECONOMIES ........ccccveviiiici ettt 10-12
10.1.2.1 AGHCUIRUIE ... 10-12
10.1.2.2 FOESIIY .o 10-14
10.1.2.3 MINING oo 10-14
10.1.3 Archaeological and Historic RESOUICES .........ccvvviirireririiiiieeeeceee e, 10-15
10.1.3.1  ArchaeologiCal..........ccovvvvvereiiiicci e 10-15
10.1.3.2  ArChItECIUal ... 10-15
10.1.3.3  Historic LandSCapes .........cccovvvviriiiriririssscce e 10-15
10.1.4 Natural ENVIFONMENT........c.ooviiieeiceeeeeee ettt 10-16
10.1.4.1 AIF QUALIRY.....ocveviiccieeecee e 10-16
10.1.4.2 Water RESOUICES ......ocvvivecveceieeeeeeee et 10-16
LRI T 1o - T 10-19
ORI o TV O 10-20
10.1.4.5 Rare and Unique RESOUICES ..........ccevriviveeiirisceeses e, 10-21
Northern Hills Substation—Description of Existing Environment...............ccccoovvvieinenns 10-22
10.2.1 HUmMan SEtHEmMENT..........cveeeiceeeee s 10-22
10.2.1.1 Land Cover and Land USE ........ccovvveviiiiceceeece e 10-22
10.2.1.2 RESIABNCES ...ttt 10-23
0 T T [0 - T 10-23
10.2.1.4  ABSHNELCS. ... e 10-24
10.2.1.5 Social and ECOnomic RESOUICES..........cccoeevevrevirrcrireciceeiceceseeeaves 10-24
10.2.1.6  Recreation and TOUMSM .........cccvcviriiiecececeeeee e 10-27
10.2.1.7 Public Services, Health and Safety ..........ccccoevvrrrircicniniiinicicienns 10-27
10.2.1.8  Transportation ..........ccceeeveieeeeeeeee e 10-28
10.2.1.9 Electrical INterference .........cccoevveeiieeicececeeee e 10-29
10.2.2 Land Based ECONOMIES...........cccoveeiiieiceeceeceeeee ettt s 10-30
10.2.2.1 AGHCURUIE ... 10-30
10.2.2.2 FOESIIY ..ot 10-30
10.2.2.3  MiINING oo 10-30
10.2.3 Archaeological and Historic RESOUICES .........ccvveeerviicceiecccce e 10-30
10.2.3.1  ArchaeologiCal.........ccouriireiruriiiieieiess e 10-30
10.2.3.2  ArChItECIUIal .......ocvevcveeeececeece s 10-31
10.2.3.3  Historic LandSCapes .........covovreririrrirrirrrireie e 10-31
10.2.4 Natural ENVIFONMENT.........cvieieeeceeeeeceee et 10-32
10.2.4.1 Air QUAlIEY......coveeeieieee e 10-32
10.2.4.2 Water RESOUICES ......ocvvivicieieeeeeee ettt 10-32
O T 1o - O 10-32

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010



Table of Contents C aleOZ O

10.2.4.4  FAUNQG......ooiiiecee e 10-33
10.2.4.5 Rare and Unique RESOUICES .........corururireririrnieieeieie e 10-34
11.0  PermitS and APPrOVAaLS........cccoueieieieieieeieeeeeeee ettt nenns 11-1
AT FEUBTAL ...t 11-3
11.1.1 USDA Rural ULIlities SEIVICE........cccooviveiiiicecceseeeesseee e 11-3
11.1.2 U.S. Army Corps of ENQINEETS........ccceoiiiiiiiiiiiicseeeee e, 11-3
11.1.3 U.S. Federal Aviation Administration ..., 11-3
11.1.4 U.S. Fish and Wildlife SErVICE .........cccvvriieeriiiceerseee e, 11-4
11.1.5 U.S. Environmental Protection AGENCY........ccocveiviiiiieriiiieieeeceeeeee e, 11-4
11.1.6 U.S. Department of the Treasury, Bureau of Alcohol, Tobacco, Firearms, and
EXPIOSIVES ... 11-4
11.2  State Of MINNESOtA.........ocueiiice s 11-4
11.2.1  Minnesota Department of Natural ReSOUICeS..........coevvvvvvvvrvvrrseeseae, 11-4
11.2.2 Minnesota Department of Transportation ............ccccoevevvvvvvvvvcceee, 11-5
11.2.3 Minnesota Pollution Control AGENCY ........ccvriiiiiieieiricceseeee e, 11-5
11.2.4 Minnesota Department of AGHCURUTE ..........cccvviieiriee e, 11-6
11.2.5 Minnesota State Historic Preservation Office ..........cccocoierivnniccssnicee, 11-6
11.3  Minnesota—Local GOVEINMENT ..o 11-6
11.3.1 Minnesota Board of Soil and Water RESOUrCES .........c.covrirrrvrrireienrrciine, 11-6
11.3.2  Other Local PErMItS.........ccoviiiieiririiceesseee e 11-6
11.3.2.1 Lands PermitS .........cciiiiciciicccc e 11-6
11.3.2.2  Oversize Loads PErmItS .........cccoviirrnnniieessscee s, 11-6
11.3.2.3 Road Crossing PErMItS .........ccccoviiriinnniieee e, 11-6
11.3.2.4 Driveway/AcCess PermitS.........c.cooeeernniiennssees s, 11-7
11.3.3 Approval to Cross Lands with Conservation Easements.............cccccceeveveinnne, 11-7
114 State Of WISCONSIN ..o 11-7
11.4.1 Public Service Commission of WISCONSIN...........cccceerrniriinsnnceeerce, 11-7
11.4.2 Wisconsin Department of Natural RESOUICES ..........ccoevvvviviviviviiiciiseceea, 11-7
11.4.3 Wisconsin Department of Agriculture, Trade, and Consumer Protection........... 11-7
11.4.4 Wisconsin Department of Transportation.............cccccoevvvvicivcsscsese, 11-8
12.0  Federal and State Agency, Local Government, and Public Involvement............cccccocvuenen. 12-1
121 Agency Involvement in Pre-AppliCation ...........ccoooviirninncenceee s 12-1
12,11 Federal AQENCIES........ococveueiiiccii et 12-2
12.1.1.1 Rural ULIlIIeS SEIVICE ........covvveieeeeceeee s 12-2
12.1.1.2 U.S. Fish and Wildlife SErVICe .........couerrrniiirrrrceesreen, 12-3
12.1.1.3 U.S. Army Corps of ENGINEErS ........ccccveuecrcccccccccceeeeeeenn 12-4
12.1.1.4 Federal Aviation Administration............cccoeeeiiiieieievsececceee, 12-4
12.1.1.5 Bureau of Indian AffairS.........ccccovvriieninieeeeee s 12-4

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010 Xi



W Table of Contents

12.1.2  StAtE AQENCIES ...ovvvecrcrcrctctcecceecce e 12-5

12.1.2.1 Minnesota Public Utilities Commission.............ccceoveererenicrenincrcneenns 12-5

12.1.2.2 Minnesota Department of Natural ReSOUrCeS .........ccccovvvrvrviiiiinnnn, 12-5

12.1.2.3 Minnesota Department of Transportation............ccccceeevviiiiiiiiiiieene, 12-5

12.1.2.4 Minnesota State Historic Preservation Office .........ccccovvvrviirviiririinnnn, 12-6

12.1.2.5 Other Minnesota State AQENCIES.........ccccceveevereeeccceceeese 12-6

12.1.3 Counties and Local Government UNitS ..., 12-6

12.2  Public information QUIr€aCh ............c.cciiiiiicicce e 12-8

12.2.1 Mailings and NEWSIEHErS...........ccoviviieiiiccee s 12-8

12.2.2 Statewide CONFEIENCES .......cccueururerririrreeeee e 12-9

12.3  Public Open Houses and MEELINGS .........ccceuereveieicieiciceceeeeeee e 12-10

12.3.1 CapX2020 WEDSIE. .......ccovriireieieiriricicieie e 12-12

12.3.2 Routing Work Group MEetings ............coevrriiieininncesssees s 12-13

12.3.3  Summary of Common ThEMES.........cccceeeececcceeeeeee s 12-13

12.4  Routes Suggested through Public and Agency Involvement ............c.coocvvnnnicninnnn, 12-14

12.4.1 Route Segments INCOMPOrated...........ccvrrrriiieinrnniceeesseee s 12-15

12.4.1.1 Hampton to North Rochester 345 kV Section..........cccccovvviiiiiinnns 12-15

12.4.1.2 North Rochester to the Mississippi River 345 kV Section................ 12-15

13.0  RETEIBINCES ... 13-1
Hampton = Rochester = La Crosse 345 kV Transmission Project

Xii January 2010



Table of Contents

CapX2020

Appendices

Appendix A:  Project Development Agreement (PDA)

Appendix B:  Certificate of Need

Appendix C:  Public and Agency Outreach

Appendix D:  U.S. Highway 52 Corridor Management Plan

Appendix E:  Mississippi River Crossing Design Options, Photos, and Underground Analysis

Appendix F:  Substation Drawings

Appendix G:  Agricultural Impacts Mitigation Plan

Appendix H:  Minnesota Route Matrix

Appendix I: Information Related to Preferred, Alternative, and Considered but Eliminated
Segments

Appendix J:  Segment Line Maps

Appendix K:  Considered but Eliminated La Crescent and Winona Routes

Appendix L:  Preferred and Alternative Route Segment List

Appendix M:  Sheetmaps

Appendix N:  Land Use/Zoning Maps

Appendix O:  Stanton Airport Analysis

Appendix P:  Agriculture and Prime Farmland Impacts

Appendix Q:  Archaeological and Architectural Occurrence Tables

Appendix R:  List of Mammals, Reptiles, Amphibians, and Fish Likely to Occur in the Project Area

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

Xiii



CapX 2020 NN

Figures

Figure ES-1:
Figure 1.0-1:
Figure 1.0-2:
Figure 2.1-1:
Figure 3.1-1:
Figure 3.1-2:
Figure 3.1-3:
Figure 3.1-4:
Figure 3.4-1:
Figure 3.4-2:
Figure 3.4-3:
Figure 3.4-4:
Figure 4.1-1:
Figure 4.3-1:
Figure 4.3-2:
Figure 4.3-3:
Figure 4.3-4:
Figure 4.3-5:
Figure 5.1-1:
Figure 5.1-2:
Figure 5.1-3:
Figure 5.1-4:
Figure 5.1-5:
Figure 5.1-6:
Figure 5.1-7:
Figure 5.1-8:
Figure 5.1-9:
Figure 5.2-1:
Figure 7.1-1:

Table of Contents

ProjeCt OVEIVIEW MaD .....c.ciiiiiiiieisees s 16
PrOJECT OVEIVIEBW ...ttt 1-5
Project Overview—EXisting ULIIHIES ...........cveerirriiicescc s 1-7
PrOJECE SECHONS.......victeecececcctce e 2-9
Representative 345 kV Double-Circuit  Single-Pole Structure (Self-Weathering)........... 3-4
Representative Double-Circuit 345/345 kV Structure with 69 kV Underbuild Structure .... 3-6
Representative Double-Circuit 345 kV Single-Pole Structure (Davit Arm).......cccvevevvnee. 3-7
Representative Single-Circuit 161 kV Single-Pole Structure (Davit Arm) ........cccoovveenne, 3-9
Typical Transmission Line Construction ACHVItIES ............coreeerrrniceicceees 3-14
Concrete Pier Foundation with Anchor BOIES ... 3-16
CONSIUCHION MALS.......ceieeeeiee e 3-17
Midway Point in the Stringing ProCeSS ... 3-18
Route SEIECoN PIOCESS .......cuvuiiriiriicieirissicee st 4-2
(010 ]V 070 (o] £ ST 4-15
Preliminary Macro-Corridors with CON COrTidOrs.........ccoevriirrnninieeessneeeieines 4-17
Preliminary Macro-Corridors and All Route Options ..........ccccoeceeeeeciecceieeieenes 4-19
Refined Macro Corridors with Route Refinement Options ..., 4-21
Final Macro Corridors with Refined Route Options..........ccccovvereeeieicciciecienecceenes 4-23
MiSSiSSIPPI RIVEF CrOSSINGS ....v.vvevevereieririiitie sttt sttt sa e 5-3
Alma Crossing Figure 5.1-3: Alma Crossing PhotO ..., 5-5
AIMa CrosSiNg PROLO ..o 5-6
WINONA CrOSSING ...ttt s s 5-8
La Crescent RIVET CrOSSING.........oiu ittt 59
Project OVEIVIEW MaP .......c.oururiiiriicieieise s 5-15
Hampton — North Rochester 345 kV Section ... 5-16
ZUMDIO RIVET CrOSSING.....c.cuviiiriiicieiei sttt 5-18
Zumbro River t0 MiSSISSIPPI RIVET ......c.cueueriiiiiiiiciieeseesess s 5-20
North Rochester-Northern Hills 161 kV Transmission Line...........ccccocovenrnnicnnnnnns 5-25
Hampton—North Rochester Section OVEIVIEW ..o 7-73

Hampton = Rochester = La Crosse 345 kV Transmission Project

Xiv

January 2010



Table of Contents

CapX2020

Figure 7.1-2:
Figure 7.2-1:
Figure 7.2-2:
Figure 7.2-3:
Figure 7.2-3:
Figure 7.2-4:
Figure 7.2-5:
Figure 7.2-6:
Figure 7.3-1:
Figure 7.3-2:
Figure 7.3-3:
Figure 7.4-1:
Figure 7.5-1:
Figure 7.5-2:
Figure 7.5-3:
Figure 8.1-1:
Figure 8.1-2:
Figure 8.2-1:
Figure 8.2-2:
Figure 8.2-3:
Figure 8.2-4:
Figure 8.2-5:
Figure 8.2-6:
Figure 8.3-1:
Figure 8.3-2:
Figure 8.4-1:
Figure 8.5-1:
Figure 8.5-2:
Figure 8.5-3:
Figure 8.5-4:

MDNR Environmental Classification System Provinces and Subsections....................... 7-75
= To 701 TR 7-77
Addition and Subtraction of Decibel Levels (MPCA 2008)............ccccoovvvvvrisisieicee, 7-10
POpUIation DENSIEY.........cciiieieiiiscce e e 7-79
RECTEALION ...ttt 7-81
UBIHIES 1.t 7-83
TranSPOMALION .....c.cveiiccii et nas 7-85
CommuNICations FACIItIES ..........c.eveeeeeeeeeeeceee e 7-87
Prime Farmland ... 7-89
AQICUIUTAl RESOUICES ......vcveiiiiecii et 7-91
VNN bbb 7-93
HISTOMIC SIS ... 7-95
WatEr RESOUICES ...ttt 797
Conservation Easements and Designated Wildlife Areas............ccoeovvnievnnnccinnin 7-99
BIOGIVETSILY ... 7-101
North Rochester—Mississippi River Section OVErVIEW ..........ccccucvcvevccvccieeeieeeenes 8-71
MDNR Environmental Classification System Provinces and Subsections..................... 8-73
LANGA COVET ...ttt 8-75
POpUIAtioN DENSIY.........cveviiieieiice e e 8-77
RECTEALION ...t 8-79
UBIHIES 1.t 8-81
TranSPOMALION .....c.cveiieieii et nnes 8-83
CommuNICations FACIItIES ..........c.eveueeeeeeeee s 8-85
Prime Farmland ... 8-87
MINING RESOUICES .......cviiieiiiiiisieet ettt 8-89
HISTOTIC PIACES .....ceeeeeeeieie ettt 8-91
WatEr RESOUICES ... 8-93
Conservation Easements and Designated Wildlife Areas............ccccceeeveerererccrcrcrennen. 8-95
BIOGIVEISIY ...t 8-97
McCarthy Lake Proposed ROW ... 8-99

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

XV



CapX 2020 NN

Figure 8.7-1:
Figure 8.8-1:
Figure 9.1-1:
Figure 9.1-2:
Figure 9.2-1:
Figure 9.2-2:
Figure 9.2-3:
Figure 9.2-4:
Figure 9.2-5:
Figure 9.2-6:
Figure 9.3-1:
Figure 9.3-2:
Figure 9.4-1:
Figure 9.5-1:
Figure 9.5-2:
Figure 9.5-3:

Figure 10.1-1:
Figure 10.1-2:
Figure 10.1-3:
Figure 10.1-4:
Figure 10.1-5:
Figure 10.1-6:
Figure 10.2-1:

Table of Contents

Zumbro Dam Route OPLiON...........ccucuiiiiciiceeee e 8-100
McCarthy Lake ROUte OPLION ..ot 8-101
North Rochester-Northern Hills 161 kV Route OVEIVIEW ...........ccocvvvicirnrnricnisnnns 9-37
MDNR Environmental Classification System Provinces and Subsections....................... 9-39
= To 701 TR 9-41
POPUIAtION DENSIY ..ot 9-43
RECIEALION ...ttt 9-45
UBIIES ..ttt 9-47
TranSPOMALION .....veviiicieec ettt 9-49
CommuUNICAtioNS FACIItIES .......cveviiecicieer s 9-51
Prime Farmland and Agricultural RESOUICES ..o 9-53
MINING L.ttt et 9-55
HISTOTIC PIACES .....eevieieii ettt 9-57
WatEr RESOUICES ...ttt 9-59
Conservation Easements and Designated Wildlife Areas............ccoceeeeeeeeccciciennen, 9-61
BIOIVEISILY ...ttt 9-63
North Rochester Substation Siting Area ..o 10-35
LANGA COVET ...ttt 10-37
ReSIdENCES aNd SHUCIUTES. ........ceviieiriecciee s 10-39
Prime FarmIand...........coooeeeccce s 10-41
WatEr RESOUICES ...t 10-43
Conservation EQSEMENTS...........cvuerniireieeirriee e 10-45
Northern Hills Substation Overview Map ..........ccoovrrrrrrrrre e 10-47

Hampton = Rochester = La Crosse 345 kV Transmission Project

XVi

January 2010



Table of Contents

CapX2020

Tables

Table ES-1:
Table ES-2:
Table ES-3:
Table ES-4:
Table ES-5:
Table 1.1-1:
Table 2.2-1:
Table 2.5-1:
Table 2.5-2:
Table 2.5-3:
Table 3.1-1:
Table 3.6-1:

Table 3.6-2:

Table 5.1-1:
Table 5.1-2:
Table 5.1-3:
Table 5.1-4:
Table 5.1-5:
Table 5.2-1:
Table 5.2-2:
Table 6.2-1:

Table 6.2-2:

Table 6.2-3:

Table 6.2-4:

Corridor Sharing and Property Lines, Hampton-North Rochester 345 kV Section............... 6
Corridor Sharing and Property Lines, North Rochester — Zumbro River.............ccoovviinnes 8
Corridor Sharing and Property Lines, North Rochester — Mississippi River Section............. 9
Corridor Sharing and Property Lines, 161 KV ROUES .........ccccveveeeiecceeceee e 10
Route Permit Application Completeness Checklist............ccccoeerrrrrriciciiiieeccene, 14
Current Project Development PErcentages ..o 1-3
Affected Counties and TOWNSNIPS .......c.cvcvcieieieiiicccceeee e 2-3
Estimated Construction Costs, 345 kV Transmission Lin€ .........cccceevivvvvvcviecein i 2-7
Estimated Construction Costsa, 161 kV Transmission LiNe ..........ccccecvrvrvrirerinirvrieriniinnnns 2-7
Minnesota Substation Modification and Construction Cost Estimate®..............c.ccccovvunne. 2-7
Structure Design SUMMATY........c.cviiiiiriier s 3-2
Calculated Electric Fields (kV/m) for Proposed Transmission Line Designs

(3.28 Feet ADOVEGrOUNG)..........coviieieiie e 3-25
Calculated Magnetic Fields (mG) for Proposed 345 kV Transmission Line Designs

(3.28 Feet ADOVEGIOUNT).......c.curviieieieirecee b 3-28
Summary of Rationale Supporting AIma CroSSing..........cccvuvvvvririrssssseeesieeeveeenes 5-14
Analysis of Factors, Hampton—North Rochester 345 kV Section...........cccovvvvrrininee. 5-17
Analysis of Factors, Zumbro River ROULE "...........ccceeeeeerrcccceeeeee e, 5-19
Analysis of Factors, North Rochester—Mississippi River 345 kV Section........................ 5-21
Rationale for Preferred Route, Preferred 345 kV ROULE ........ceurveieierriicicccccce 5-22
Analysis of Factors, Preferred 161 KV ROULE.........cccoevrrcciiiicce e, 5-26
Summary Comparison of Impacts for Preferred and Alternative 161 kV Routes............. 5-26
Preferred Route/Hampton-North Rochester 345 kV Section: Length Paralleling

EXiSting LiNar FEALUIES ........c.cuiuiiriiceiers s 6-3
Alternative Route/Hampton—North Rochester 345 kV Section: Length Paralleling

EXIStiNg LiNar FEATUIES ..o 6-5
Preferred Route/North Rochester—Mississippi River 345 kV Section: Length

Paralleling Existing Linear FEatUres ... 6-7

Alternative Route/North Rochester-Mississippi River 345 kV Section: Length
Paralleling Existing Linear FEatUres ... 6-8

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

XVii



CapX 2020 NN

Table 6.2-5:

Table 6.2-6:

Table 6.3-1:
Table 6.3-2:
Table 7.2-1:

Table 7.2-2:
Table 7.2-3:
Table 7.2-4:
Table 7.2-5:

Table 7.2-6:

Table 7.2-7:

Table 7.2-8:
Table 7.2-9:

Table 7.2-10:
Table 7.2-11:
Table 7.5-1:
Table 7.5-2:
Table 7.5-3:
Table 7.5-4:
Table 7.5-5:

Table 7.5-6:
Table 7.5-7:
Table 7.5-8:
Table 7.5-9:
Table 7.5-10:

Table of Contents

Zumbro Dam Route Option/North Rochester—Mississippi River 345 kV Section:

Length Paralleling Existing Linear FEAUres ... 6-8
McCarthy Lake Route Option/North Rochester-Mississippi River 345 kV Section:

Length Paralleling Existing Linear FEAtUres .........ccovvveeiivccciiiccceseeee e 6-9
Preferred 161 kV Route: Length Paralleling Existing Linear Features.............c.cccceveene. 6-10
Alternative 161 kV Route: Length Paralleling Existing Linear Features.............c.c......... 6-11
Preferred and Alternative Routes: Land Cover Summary. Percentages are rounded

to the nearest Whole NUMDET. ...........coiiii e 7-3
Residences in Proximity to Preferred and Alternative Route Alignment ..............ccocoe.... 7-8
Noise Levels Associated With Everyday SOUrCES .........cccceerececicciieereseseeeees 7-11
MPCA Noise Limits by Noise Area Classification (dBA) ... 7-12
Calculated Audible Noise for Proposed Single Circuit/Double Circuit/Underbuild
TransmiSSION LiNE DESIGNS........cvceiiiieieiiisieteerese et 7-12
Level of Hierarchy of Regional Trade Centers within the Socioeconomic Study Area

for the Hampton—North Rochester 345 kV Section...........cccovvvvvvvviiiivisccecee, 717
Population in the Socioeconomic Study Area for the Hampton—-North Rochester

L QYRS T o () TS 7-18
Race or EthNIC HEMAGE ......cveveeriiceer s 7-19
Leading Industries in Socioeconomic Study Area for the Hampton—-North Rochester

L QYRS () TS 7-20
Preferred and Alternative Routes: Roads Paralleled (MileS)........ccoovvvvrvrireririiiriiiinne, 7-28
Short-Term and Mid-Term Planned Construction—US-52 ...........cccccoviirnnnnicninnnns 7-28
Streams Crossed by the 150-foot ROW of the Preferred Route ...........cccccvvvicivinnnes 7-46
Streams Crossed by 150-foot ROW of the Alternative Route ...........cccocevveececccicicne, 7-47
NWI Wetlands Crossed by 150-foot ROW of Preferred Route ..., 7-48
NWI Wetlands Crossed by 150-foot ROW of Alternative Route ...........cccccevvnicenirinnnes 7-49
FEMA 100-Year Floodplains Crossed by the 150-foot ROW of the Preferred and
AREINALIVE ROULES ......vvi e 7-50
Minnesota Prohibited NOXIOUS WEEAS ... 7-55
Dakota County Prohibited NOXIOUS WEEAS...........ccovvvririririeiceee e 7-56
Rice County Prohibited NOXious WEES .............ccvviiiiiiiiiciseee e 7-56
Preferred Route: Rare and UniqUe SPECIES .......c.ovevrvririreririereeeeeeeeeee e 7-64
Preferred Route: Rare Native COMMUNILIES ........ccvvviiveieieirceesssecees s 7-65

Hampton = Rochester = La Crosse 345 kV Transmission Project

XViii

January 2010



Table of Contents

CapX2020

Table 7.5-11:
Table 7.5-12:
Table 7.6-1:
Table 8.2-1:
Table 8.2-2:
Table 8.2-3:

Table 8.2-4:

Table 8.2-5:
Table 8.2-6:

Table 8.2-7:
Table 8.5-1:
Table 8.5-2:
Table 8.5-3:
Table 8.5-4:
Table 8.5-5:

Table 8.5-6:
Table 8.5-7:
Table 8.5-8:
Table 8.5-9:
Table 8.6-1:
Table 8.7-1

Table 8.7-2:

Table 8.7-3:

Table 8.7-4:

Table 8.7-5:

Alternative Route: Rare and Unique SPECIES ........cccceiiiiiiiieiiceeeeece e, 7-67
Alternative Route: Rare Native CommUNItIES .........ccovoviiiiriniieiereeeeeeen 7-68
Summary Comparison of Impacts for Preferred and Alternative Routes ........................ 7-69
Preferred and Alternative Routes: Land Cover SUmmary.........cocoevvvvveveveeeieieieceeeeeeseens 8-3
Residences in Proximity to Preferred and Alternative Route Alignments...............cccccue.e. 8-8
Level of Hierarchy of Regional Trade Centers within the Socioeconomic Study Area

for the North Rochester-Mississippi River 345 kV Section............ccccovevviviiiiiiiciiccienne, 8-12
Population in the Socioeconomic Study Area for the North Rochester-Mississippi

RIVEr 345 KV SECHON ... 8-13
Race or EthniC HErtage ..o e 8-14
Leading Industries in the Socioeconomic Study Area for the North Rochester-

Mississippi RIVEr 345 KV SECHON ........cvovieieiieeieesc e 8-15
Preferred and Alternative Routes: Types of Roads Paralleled...............ccccoceeiiiincnnne. 8-21
Streams Crossed by 150-foot ROW of the Preferred Route ...........cccooeeeeccccce 8-29
Streams Crossed by 150-foot ROW of the Alternative Route ...........cccceveeecvcccicicne, 8-30
NWI Wetlands Crossed by 150-foot ROW of Preferred Route .........cccccoveiiiiiiicncnnne, 8-31
NWI Wetlands Crossed by 150-foot ROW of Alternative Route ...........cccccevrniceciinines 8-32
FEMA 100-Year Floodplains Crossed by the 150-foot ROW of the Preferred and
AREINALIVE ROULES ......vveii e 8-33
Preferred Route: Rare and UNiQUE SPECIES .........ovevrvrireririeerreeeeeteeeeeeeie e 8-41
Preferred Route: Rare Native COMMUNILIES ........ccvvviiveieieirceesssecees s 8-44
Alternative Route: Rare and Unique SPECIES ........cccciiiiiiriiiiieeeeeece e, 8-45
Alternative Route: Rare Native CommUNItIes ... 8-48
Summary Comparison of Impacts for Preferred and Alternative Routes ........................ 8-49
Zumbro Dam Route Option: Land Cover SUMMary..........cccceeeveeecerereeeeeeeeve s 8-52
Residences in Proximity to the Preferred Route and Zumbro Dam Route Option
CRNEEITINES ...ttt 8-53
Preferred White Bridge Road Route and Preferred Zumbro Dam Route Option: Rare

ANA UNIQUE SPECIES ...t 8-56

Preferred White Bridge Road Route and Preferred Zumbro Dam Route Option: Rare
Native COMMUNITIES ......cveveeeeeiiicieieie s 8-57

Summary Comparison of Impacts for the Preferred White Bridge Road Route and
Zumbro Dam RoUte OPtON.........cccciiiiciiicc e 8-57

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

XiXx



CapX 2020 NN

Table 8.8-1:
Table 8.8-2:

Table 8.8-3:
Table 8.8-4:
Table 8.8-5:

Table 9.2-1:
Table 9.2-2:
Table 9.2-3:

Table 9.2-4:

Table 9.2-5:
Table 9.2-6:

Table 9.2-7:
Table 9.5-1:
Table 9.5-2:
Table 9.5-3:
Table 9.5-4:
Table 9.5-5

Table 9.5-6:
Table 9.5-7:
Table 9.5-8:
Table 9.6-1:
Table 10.1-1:
Table 10.1-2:

Table 10.1-3:

Table 10.1-4:

Table of Contents

McCarthy lake Route Option: Land Cover SUMmMary..........ccoccceeecrcceeceeeeeene, 8-61
Residences in Proximity to McCarthy Lake Route Option and Preferred Route

CBNEEITINES ...ttt 8-62
McCarthy Lake Route Option and Preferred Route: Rare and Unique Species ............. 8-64
McCarthy Lake Route Option and Preferred Route: Rare Native Communities ............. 8-67
Summary Comparison of Impacts for McCarthy Lake Route Option and Preferred

ROUE ... 8-68
Preferred and Alternative 161 kV Routes: Land Cover Summary...........coocoevvnricenennne, 9-2
Residences in Proximity to Preferred and Alternative 161 kV Route Alignments ............. 9-7
Level of Hierarchy of Regional Trade Centers within the Socioeconomic Study Area

for the Preferred and Alternative 161 KV ROULES .......c.cueveicciiicieeeeee, 9-11
Population in the Socioeconomic Study Area for the Preferred and Alternative

18T KV ROULES .....cveiie et 9-11
Race or EtNIC HENMAGE ..o 9-12
Leading Industries in Socioeconomic Study Area for the Preferred and Alternative

18T KV ROULES .....cveiiee et 9-13
Preferred and Alternative 161 kV Routes: Roads Paralleled .............cccooovoviiiniinnne. 9-17
Streams Crossed by 80-foot ROW of the Preferred 161 kV Route...........ccccevevevcicennnee. 9-23
Streams Crossed by 80-foot ROW of the Alternative 161 kV Route...........cccccveveveueeeee. 9-24
NWI Wetlands Crossed by 80-foot ROW of the Preferred 161 kV Route ..............c.c...... 9-25
NWI Wetlands Crossed by 80-foot ROW of the Alternative 161 kV Route ..................... 9-25
FEMA 100-Year Floodplains Crossed by 80-foot ROW of the Preferred and

Alternative 161 KV ROUES .......vveerrr e 9-26
Preferred 161 kV Route: Rare and Unique SPeCIES .........cccveuererecccciceeeieessenn 9-31
Alternative 161 kV Route: Rare and Unique SPeCIes ........ccceeueeeieiireieieieeeeeeeeeee, 9-32
Alternative 161 kV Route: Rare Native CommUNIties ..........cccoeereeiereninenenninieneceen, 9-32
Summary Comparison of Impacts for Preferred and Alternative 161 kV Routes............. 9-33
North Rochester Substation Siting Area: Land Cover Summary ..........cccooeevvevvvieivnnne, 10-2
Level of Hierarchy of Regional Trade Centers within the Socioeconomic Study Area

for the North Rochester Substation Siting Area..........ccccovvvviiviiiicieceee, 10-6
Population in the Socioeconomic Study Area for the North Rochester Substation

SHING ATBA ...t bbb 10-7
Race or EthniC HEMtAQge ......ccviiiiieeeee s 10-7

Hampton = Rochester = La Crosse 345 kV Transmission Project

XX

January 2010



Table of Contents

CapX2020

Table 10.1-5

Table 10.1-6:
Table 10.1-7:
Table 10.1-8:
Table 10.1-9:
Table 10.2-1:

Table 10.2-2:
Table 10.2-3:

Table 11.0-1

Table 12.1-1:
Table 12.1-2:
Table 12.2-1:
Table 12.3-1:
Table 12.3-2:

Leading Industries in Socioeconomic Study Area for the North Rochester Substation

SHING ATBA ... 10-8
Streams Located within the North Rochester Substation Siting Area...........cccccccvneeee. 10-17
NWI Wetlands located within the North Rochester Substation Siting Area................... 10-18
North Rochester Substation Siting Area: Rare and Unique Species ...........ccccoeovvennne. 10-21
North Rochester Substation Siting Area: Rare Native Communities..........c.ccccovrvrvinnne. 10-22
Population in the Socioeconomic Study Area for the Northern Hills Substation

EXPANSION A ...ttt 10-25
Race or EthniC HEMtAge ......cvviiiiicee s 10-26
Leading Industries in Socioeconomic Study Area for Northern Hills Substation

EXPANSION A ...t 10-26
Permits and APPrOVAIS ........cccciririiiiiieeee i 11-1
Agency Meetings Held During Pre-Application Process .........c.coceevvviveeiinisscciesisiennn, 12-1
Local Government Meetings Held During Pre-Application Process..........cccccocvvvninnncne. 12-7
Statewide CONErENCES .........cvviiriiiirrr s 12-9
Hampton-Rochester- La Crosse Open House Meetings.........cccoceececciiiiieiiccnn, 12-11
Routing Work Group MEELINGS .........c.curiiuiiriiriiieeeisseeis e 12-13

Hampton = Rochester = La Crosse 345 kV Transmission Project

January 2010

XXi



CapX 2020 NN

AADT
AC
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AMA
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APLIC
APP
Applicant
Application

ASNRI
BCC
BTS
BWSR
CFR
CapXx2020
Commission
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CPCN
CR
CREP
CRP
CWA
Dairyland
DATCP
EBF
ECS
EIS
EPA
FAA
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FCC
FEMA
FERC
FHWA
FNAP
GBCA
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Acronyms and Abbreviations

Annual Average Daily Traffic
Alternating Current

Alternative Evaluation Study

Annual Timber Harvest Plan

Agricultural Impact Mitigation Plan
Aquatic Management Area

Area of Potential Effect

Avian Power Line Interaction Committee
Avian Protection Plan

Xcel Energy

This Application for a Route Permit to construct the Minnesota
portion of the Hampton to Rochester to La Crosse 345 kV
Transmission Project (Hampton—Rochester-La Crosse 345 kV
Project)

Area of Special Natural Resource Interest
Birds of Conservation Concern

Bureau of Transportation Statistics

Board of Water and Soil Resources

Code of Federal Regulations

CapX2020 Transmission Expansion Initiative
Minnesota Public Utilities Commission
Certificate of Need

Certificate of Public Convenience and Necessity
County Road

Conservation Reserve Enhancement Program
Conservation Reserve Program

Clean Water Act

Dairyland Power Cooperative

Department of Agriculture, Trade & Consumer Protection
Eastern Broadleaf Forest

Ecological Classification System
Environmental Impact Statement
Environmental Protection Agency

Federal Aviation Administration

Federal Aviation Regulations

Federal Communications Commission
Federal Emergency Management Agency
Federal Energy Regulatory Commission
Federal Highway Administration

Farmland Natural Areas Program

Grassland Bird Conservation Area
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Geographic Information System

Interstate Highway 35

Interstate Highway 90

Important Bird Area

Kilovolt

Kilovolts per meter (measurement for electric fields)
Local Government Units

Letter of Permission

Milliamperes

Mid-Continent Area Power Pool

Migratory Bird Treaty Act

Minnesota County Biological Survey

Minnesota Department of Agriculture

Minnesota Department of Natural Resources
milliGauss (measurement for magnetic fields)
Minnesota Geological Survey

Midwest Independent Transmission System Operator, Inc.
Minnesota State Highway (followed by the highway number)
Minnesota Department of Transportation

Minnesota Gap Analysis Program

Minnesota Pollution Control Agency

Midwest Reliability Organization

Megavolt-Amperes

Megawatt

Noise Area Classifications

National Environmental Policy Act

North American Electric Reliability Corporation
National Electrical Safety Code

Natural Heritage Information System

National Institute of Environmental Health Sciences
National Pollutant Discharge Elimination System
Natural Resource Conservation Service

National Register of Historic Places

National Wetland Inventory

National Wildlife Refuge

Minnesota Department of Commerce Office of Energy Security
Project Development Agreement for the

Hampton—Rochester—La Crosse 345 kV Transmission System
Improvement Project

Public Land Survey System
Parts per million
Power Plant Siting Act
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Project
PSCW
PWI
PWP
RIM
RJD State Forest
ROC
ROW
RPU
RUS
SHPO
SMMPA
SWPPP
TCP
uscC
US-##
USACE
USDA
USFWS
USGS
VOR
WCA
WDNR
WHO
WI-##
WisDOT

WMA
WPA
WRP

List of Acronyms
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Public Service Commission of Wisconsin
Public Water Inventory

Permanent Wetland Preserve

Re-invest in Minnesota

Richard J. Dorer Memorial Hardwood Forest
Region of Comparison

Right-of-Way

Rochester Public Utilities

Rural Utilities Service

State Historic Preservation Office

Southern Minnesota Municipal Power Agency
Storm Water Pollution Prevention Plan
Traditional Cultural Property

United States Code

U.S. Highway (followed by highway number)
U.S. Army Corps of Engineers

U.S. Department of Agriculture

U.S. Fish and Wildlife Service

U.S. Geological Survey

Very-High-Frequency Omni-Directional Range
Wetland Conservation Act

Wisconsin Department of Natural Resources
World Health Organization

Wisconsin State Highway (followed by number)
Wisconsin Department of Transportation

Wildlife Management Area
Wildlife Protection Area
Wetland Reserve Program
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