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Overview 
 
Xcel Energy is proposing to construct a 161 kilovolt transmission line from the Lakefield 
Junction Substation in Jackson County to the Fox Lake Substation in Martin County.  
The proposed line will be about 25.5 miles long.   
 
In March 2003, Xcel received a Certificate of Need from the Minnesota Public Utilities 
Commission for this proposed line.  PUC Docket No. E-002/CN-01-1958.  Xcel must 
now obtain a Route Permit from the Minnesota Environmental Quality Board designating 
the route for the new line.  Minn. Stat. § 116C.57, subd. 2.   
 
Xcel has proposed a route for the line that runs essentially along the Interstate (I-90).  A 
second route under consideration in this proceeding is a route that follows the existing 
161 kV transmission line owned by Alliant Energy that runs between the Lakefield 
Junction and Fox Lake substations about a mile north of the freeway.  This line was built 
in the 1950’s.  It is not possible to remove the existing Alliant line and replace it with this 
new line because not having the Alliant line available for the 12 or more months it will 
take to construct the new line would jeopardize electric service in the area served by the 
Alliant line.   
 
The first decision to be made ultimately by the Environmental Quality Board is whether 
to approve the route preferred by Xcel Energy or the alternative route along the existing 
Alliant corridor.  This Environmental Assessment contains information that will assist the 
EQB in making that decision.   
 
Regardless of which route is approved by the EQB, the EQB must also take into account 
how the transmission line will impact the Jackson Airport.  The City of Jackson has under 
consideration plans to expand the Airport by construction of a new runway.  The federal 
government, through the Federal Aviation Administration, imposes height restrictions on 
structures within certain distances of any airport.  Any new transmission line in the 
vicinity of the Jackson Airport will have to comply with these federal height restrictions.   
 
If the EQB approves of the route preferred by Xcel, generally along the Interstate, the 
EQB must take into account how the line will pass through the City of Jackson.  Several 
route alternatives through the City are under consideration and addressed in this 
document.  The City of Jackson, and a number of citizens in the area, have expressed 
concerns about potential impacts of the transmission line on development plans, historical 
resources, and residents in the area, and have expressed preferences for various routes 
through the City.   
 
In addition to describing the precise route that is approved, the EQB must also take into 
account the type of structures to be installed and whether the structures should be capable 
of having a second transmission line (called a double-circuit) installed on the same 
structures as the new 161 kV line.  Xcel is proposing to install structures capable of 
supporting a double circuit transmission line from Lakefield Junction through the City of 
Jackson (a 69 kV line along with the 161 kV line) and a double circuit line near the Fox 
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Lake Substation on the eastern end (two 161 kV lines).  The EQB does not have 
jurisdiction over lines under 100 kV in voltage, but does have the authority to order a 
utility to install structures that are capable of handling a double circuit configuration.   
 
Xcel Energy is also proposing to reconfigure the existing transmission line arrangement 
at the two substations.  The EQB may determine in this proceeding the manner in which 
various transmission lines will enter and leave these substations.   
 
On July 17, 2003, the EQB chair appointed a Citizen Advisory Task Force (CAFT) and 
directed the Task Force to ident ify particular impacts and additional routes to be 
evaluated in the environmental review process assessment. The Task Force was also 
directed to consider how the line could be routed along any route corridors identified by 
Xcel Energy, including an examination of routing issues near the City of Jackson Airport. 
 
The Task Force completed its charge on February 4, 2004, and submitted its written 
recommendations and report to the EQB chair on February 26, 2004. See Appendix B. 
   
A public hearing before an administrative law judge is scheduled for May 25 in the City 
of Jackson.  The public will have an opportunity at the public hearing to ask questions 
about the proposed routes and to make comments regarding each of the these routes.  The 
Judge will keep the record open for at least ten days after the close of the public hearing 
to allow interested persons an opportunity to submit written comments.  The Judge will 
then write a report containing proposed findings of facts and make a recommendation to 
the EQB on which route to approve and any conditions that should be included in the 
permit.  The Judge’s report should be available around July 1, 2004.  The entire matter 
will then be brought to the full EQB Board for a final decision.  It is anticipated that the 
EQB will make its decision at its July 15, 2004 meeting.   
 
Persons interested in being advised of matters in this proceeding can register with the 
EQB by contacting Larry Hartman at Environmental Quality Board, Room 300, 658 
Cedar Street, St. Paul, Minnesota 55155, phone (651) 296-5089, or e-mail at  
   Larry.Hartman@state.mn.us  
 
Persons can also register online at:  
 
http://www.mnplan.state.mn.us/mailinglist.html?Id=3843&redirect=http://www.mnplan.s
tate.mn.us/eqb/Docket.html?ID=3843.  
 
Finally, many of the documents of interest regarding this matter, including this 
Environmental Assessment, are available online at the above address.  The 
Administrative Law Judge’s Report will be available at this address when it is available.  
The final Route Permit issued to Xcel Energy will also appear on this webpage.   
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1.0 Introduction 
 
Xcel Energy submitted an application on November 25, 2003, to the Minnesota 
Environmental Quality Board, for a Route Permit for a High Voltage Transmission Line 
(HVTL) and associated facilities (EQB Docket No. 03-64-TR-XCEL) pursuant to the 
provisions of the Power Plant Siting Act (Minnesota Statutes sections 116C.51 to 
116C.69).  Xcel Energy’s application to the EQB for a HVTL Route Permit was accepted 
by the EQB chair on December 11, 2003. 
 
1.1 Description 
 
This proposed HVTL is a 161,000-volt (161 kV) alternating current transmission line.  
The proposed line is approximately 25.5 miles in length and will connect the Lakefield 
Junction Substation in Jackson County, Minnesota, and the Fox Lake Substation in 
Martin County, Minnesota.     
 
1.2 Purpose 
 
The proposed 161 kV HVTL and three other HVTLs authorized by the Minnesota Public 
Utilities Commission  (PUC) are intended to provide transmission outlets for existing and 
proposed wind generation from the Buffalo Ridge area in southwestern Minnesota.  This 
proposed transmission line is the first of four Xcel Energy transmission line proposals 
authorized by the PUC. 
 
1.3 Sources of Information 
 
Much of the information used in this Environmental Assessment (EA) is derived from 
documents prepared by Xcel Energy and its consultants.  These include, the “Application 
for Certificate of Need (CON) and Draft Environmental Report”, December 26, 2001,1 
hereinafter referred to as the “CON Application”, and the “Route Permit Application, 
Lakefield Junction-Fox Lake 161kV Transmission Line”, November 25, 2003,2 
hereinafter referred to as the “Permit Application.”  The entire Xcel Energy route permit 
application, maps, appendices and other documents may be viewed at the EQB website at 
link: http://www.eqb.state.mn.us/Docket.html?Id=3843  
 
Discussion of Electromagnetic Field (EMF) issues came primarily from the white paper 
developed by the Interagency Task Force led by the Minnesota Health Department.3  
 

                                                 
1 “CON Application” 
2 “Permit Application” http://www.eqb.state.mn.us/Docket.html?Id=3843 
3 EMF White Paper, at website  
http://www.health.state.mn.us/divs/eh/radiation/emf/emfrept.pdf 



4 

2.0 Regulatory Framework 
 
In Minnesota, most of the larger HVTL projects go through a two stage regulatory 
process. First, application is made to the PUC for a Certificate of Need.  If the CON is 
granted, the utility must then obtain a Route Permit from the Environmental Quality 
Board (EQB). The Route Permit determines where the HVTL will be located.   
 
2.1 Certificate of Need Requirement 
 
The PUC must have granted a utility a CON before any EQB route permit is issued. See 
Minnesota Statutes section 216B.243 and Minnesota Rules Chapter 7849.0120.  In 
preparing its CON application for this project, Xcel evaluated several transmission 
system alternatives, each capable of improving transmission outlet capacity for wind 
powered electrical generation.   
 
Public hearings on the CON application were held in May, June and July of 2002 in 
southwestern Minnesota and in St. Paul.  On March 11, 2003, the PUC determined that 
Xcel Energy demonstrated the need for four transmission facilities to move 825 MW of 
wind generation from Buffalo Ridge and granted certificates of need to Xcel Energy to 
build four HVTLs.  PUC Docket No. E-002/CN-01-1958. 
 
The proposed Lakefield Junction-Fox Lake 161kV line is the first of the four 
transmission lines that will be built pursuant to the PUC’s  March 11, 2003 Order.   The 
other three proposed transmission lines include: 
 

• A new 345 kV transmission line connecting the Lakefield Junction 
Substation to the Split Rock Substation in South Dakota; 

 
• A new 115 kV transmission line connecting a new Nobles County 

Substation, located on the Lakefield Junction-Split Rock 345 kV line, with 
a new Fenton Substation and the existing Chanarambie Substation on 
Buffalo Ridge; and 

 
• A new 115 kV transmission line connecting the Buffalo Ridge Substation 

in Lincoln County with the White Substation in South Dakota. 
 
Issuance or denial of certificates of need shall be the sole and exclusive prerogative of the 
Public Utilities Commission and those determinations and certificates shall be binding 
upon other state departments and agencies, regional, county, and local governments and 
special purpose government districts.  See Minn. Stat. sections 216B.243. subd 7. 
 
The Power Plant Siting Statute (Minn. Stat. section 116C.53 subd. 2) states: “When the 
Public Utilities Commission has determined the need for the project under section 
216.B243 or 216B.2425, questions of need, including size, type, and timing; alternative 
system configurations; and voltage are not within the board’s siting and routing authority 
and must not be included in the scope of environmental review conducted under sections 
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116C.51 to 116C.69.” 
 
2.2 Route Permit Requirement  
 
Minnesota Statutes sections 116C .57 subd. 2 states that “No person may construct a high 
voltage transmission line without a route permit from the Environmental Quality Board.”  
Minn. Stat. § 116 C.57 subd. 2a. states, “Any person seeking to construct a large electric 
power generating plant or a high voltage transmission line must apply to the board for a 
site permit or a route permit.”  A “High Voltage Transmission Line” means “a conductor 
of electric energy and associated facilities designed for and capable of operation at a 
nominal voltage of 100 kilovolts or more” according to Minn. Stat. § 116C.52 subd 4.  
The proposed Xcel Energy 161 kV HVTL between the Lakefield Junction Substation in 
Jackson County, Minnesota, and the Fox Lake Substation in Martin County meets this 
definition. 
 
On November 25, 2003, Xcel Energy applied to the EQB for a route permit for the 
proposed 161 kV power line.  Xcel Energy identified in its application a “proposed route” 
for the new line, as shown in Appendix D.1. 
 
In this instance, Xcel has requested that the EQB review this project under the 
“Alternative Permitting Process” which is a 6 month review process for transmission 
lines between 100 kV and 200 kV (Minnesota Statutes section 116C.576).  See 
Minnesota Rules parts 4400.2000 through 4400.2950 for applicable requirements of this 
process to the proposed transmission line project.  
 
2.2.1 Citizen Advisory Task Force 
 
Minnesota Statutes section 116C.59 and Minnesota Rules part 4400.1600 allow the EQB 
to appoint an advisory task force to assist it in carrying out it duties. For this project the 
EQB Chair determined that there are significant issues surrounding the possible routing 
of this new HVTL to warrant the input and advice of a Citizen Advisory Task Force 
(CATF).  On July 17, 2003, the EQB chair appointed a CATF and directed the Task 
Force to identify particular impacts and additional routes to be evaluated in the 
environmental review process. The CATF was also directed to consider how the line 
could be routed along any route corridors identified by Xcel Energy, including an 
examination of routing issues near the City of Jackson Airport. 
 
The CATF completed its charge and submitted its written recommendations and report to 
the EQB Chair on February 26, 2004.  See Appendix B.   
 
2.2.2 Environmental Assessment 
 
For this project, and all other transmission projects using the alternative route permitting 
process in Minnesota Rules, parts 4400.2000 to 4400.2950, the EQB prepares an 
Environmental Assessment (EA).  The EA contains information on the human and 
environmental impacts of the proposed project.  It addresses methods to mitigate such 
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impacts for all of the routes considered.  The EA is the only state environmental review 
document required to be prepared on the project by the EQB.  The EA will assist the 
board in making its decision on exactly what route to approve and what conditions to 
attach to the final permit. The route permit issued by the EQB at the conclusion of this 
review process will specify conditions to minimize impacts of the proposed HVTL and 
associated facilities. 
 
The Environmental Quality Board held a public meeting on this project, as required by 
Minnesota Rules part 4400.2500, in Jackson, Minnesota, on December 15, 2003.  This 
meeting provided the public with an opportunity to learn about the proposed project, to 
suggest other route alternatives, and to identify concerns that should be addressed by the 
EQB in the EA.  Public comments on the scope of the EA were accepted until February 
10, 2004, to coincide with the date by which the CAATF had to make its 
recommendations.  Copies of the comment letters received by the EQB and the CATF are 
included in Appendix C. 
   
After consideration of the public comments and the report of the CATF, the Chair of the 
EQB issued a Scoping Order on March 8, 2004.  A copy of this order is in Appendix A. 
 
These proposed routing options are described in section 4 of this Environmental 
Assessment and are shown on maps and aerial photos in Appendix D. 
 
2.2.3 Public Hearing and Administrative Law Judge 
 
Minnesota Statutes section 116C.57 subd. 2d. requires the EQB to hold a public hearing 
once the EA has been completed.  This hearing will be held in the City of Jackson and 
conducted by Allan W. Klein, an Administrative Law Judge from the Office of 
Administrative Hearings.  Interested persons may comment upon the environmental 
assessment at the public hearing.  Persons interested in being notified of the date of the 
hearing can register online at:  
 
http://www.mnplan.state.mn.us/mailinglist.html?Id=3843&redirect=http://www.mnplan.s
tate.mn.us/eqb/Docket.html?ID=3843.  
 
Persons may testify at the hearing without being first sworn under oath.  The ALJ shall 
ensure that the record created at the hearing is preserved and transmitted to the EQB.  
The ALJ will prepare a report that will include proposed findings of fact and conclusions 
and a recommendation on a route.   
 
Comments received on the Environmental Assessment shall become part of the record in 
the proceeding but the Board is not required to revise or supplement the EA document.  A 
final decision on a route permit will be made by the EQB at an open meeting.  
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2.3 Other Permits 
 
The EQB route permit is the only State permit required for routing of the high voltage 
transmission line. However, other permits are required for certain activities like river and 
road crossings. 
 
The applicant must apply for and obtain all permits required for project completion.  The 
following state, county and local permits are needed for this project:  
 

State of Minnesota Approvals or Permits: 
  

A. Certificate of Need (Public Utilities Commission)-- Already Granted  
 
B. Route Permit (Environmental Quality Board)-- Currently Under Review 
  
C. Utility Permit for Highway Crossings—MN Department of Transportation 

 
D. License to Cross Public Waters—MN Department of Natural Resources 

 
E. NPDES Permit—MN Pollution Control Agency 

 
           Local Permits: 
 
    F.  Utility Permit-Road Crossing—Jackson County 
 
               G. Utility Permit-Road Crossing—Martin County 
 
               H.  Utility Permit-Road Crossing—City of Jackson 
 
           Federal Permits: 

 
Notice of Proposed Construction or Alteration—Federal Aviation 

      Administration. This requirement depends on the final route designated. 
  

This listing of supplementary permits required is also found in Xcel Energy’s “Permit 
Application”. 4   
 
2.4 Issues outside EQB Authority 
 
The EQB will not, as part of this environmental review, consider whether a different size 
of transmission line should be built instead of a 161 kV line or cons ider other system 
alternatives rather than the Lakefield Junction to Fox Lake connection. Nor will the EQB 
consider any route alternative that would require the existing 161 kV Alliant line to be 

                                                 
4 “Permit Application”,  pg. 67-68 
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removed from service, other than what is necessary as part of Xcel’s proposal.  Nor will 
the EQB consider the no-build option.   
 
3.0 Engineering and Operational Design  
 
Xcel Energy is proposing a new, approximately 25.5 mile long, 161 kV transmission line.  
The proposed line and associated facilities will connect the Lakefield Junction Substation 
in Jackson County, Minnesota, on the west and the Fox Lake Substation in Martin 
County, Minnesota, on the east. 
 
Between Lakefield Junction and the City of Jackson, Xcel Energy, along its proposed 
route, is proposing use of a double circuit 69/161 kV transmission line structure to 
support a future 69 kV transmission line being considered by other energy suppliers to 
deliver electrical energy to the City of Jackson.  However, no utility is proposing to 
actually construct a 69 kV transmission line at this time. 
 
3.1 Transmission Structure Design 
 
Xcel is proposing to use single pole, galvanized steel, and davit arm structures for the 
Project.  The single pole structures are designed to be used for both single and double 
circuit transmission line configurations. See Figures 1 and 2.  Xcel Energy will not use 
wooden H or K frame transmission line structures for the proposed transmission line 
project.  See Figure 5.   
 
The double circuit structures proposed between Lakefield Junc tion and the City of 
Jackson will be designed to accommodate a double circuit (69/161 kV) line. The double 
circuit structures near Fox Lake will be designed to accommodate 161 kV circuits on 
both sides of the pole, but only the Xcel Energy line would be placed on the structures at 
this time.   See Figure 1 for a depiction of the proposed structures. 
 
The double circuit structures (69/161 kV), will range from 75 to 115 feet in height, with 
an average of 95 feet, and will have a span length between structures of 400 to 600 feet.  
Double circuit (161/161 kV) structures would be similar in height and span length to 
single circuit structures. 
 
Figure 2 depicts the 161 kV single circuit structures proposed to be used between the new 
Jackson Substation in the City of Jackson and Highway 4 (70th Avenue), near the Fox 
Lake Substation where no double-circuiting is anticipated.  See Appendix D.5, D.7 and 
D.7a. The single circuit structures will range from 70 to 110 feet in height, with an 
average height of 80 feet and an average span length between each structure of 600 feet.  
 
If the route designated by the Board were to follow the existing Alliant Energy 161 kV 
right-of-way (Route D-4, Appendix D.1-D.4), Xcel would use the single circuit structure 
design, unless directed by the EQB to use the double circuit 161/161 kV line design 
option. Only the Xcel Energy line would be placed on the structures at this time. 
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Structure heights and spans will vary depending on topography and environmental 
constraints, such as highway crossings, stream crossings and required angle structures. 
 
In other situations, transmission line height in a given area may be restricted.  For 
example, an overhead transmission line, within the restricted space of the Jackson Airport 
will require a more compact line design, such as steel H frame structures and have shorter 
spans between structures. 
 
3.2 Conductor and Shield Wire 
 
The proposed conductor for the transmission line is 795-kcmil 26/7 aluminum core steel 
supported (ACSS) with seven steel core strands and 26 outer steel strands. The industry 
code word for this conductor is “Drake.” The conductor has an overall diameter of 1.108 
inches and weighs 1.094 pounds per lineal foot. For lightning protection, Xcel Energy 
will use 3/8-inch shield wire.  See permit application p. 13. 
 
 The capacity of this conductor is 1,620 amps.  Average loading on the line in 2006 is 
expected to be around 440 amps.  See permit application p.13 
   
3.3 Foundations 
 
Each steel pole structure will require a hole dug 15 to 20 feet deep and four to six feet in 
diameter.  The steel structures will be supported by a drilled concrete pier foundation.  
Structures located in poor or wet soil conditions may require a specially engineered 
foundation such as a steel caisson that would be vibrated into the ground. See permit 
application p.19. 
 
3.4 Right-of-Way Requirements 
 
Xcel’s proposed transmission line project will require a right-of-way (ROW) that will 
vary in width from 45 to 80 feet.  Where a new ROW is required, the ROW width will be 
80 feet.  Figure 4 depicts an 80 foot wide right-of-way profile for a single circuit line.  
Where the proposed transmission line will use existing rights-of-way (highway, electric 
transmission, and railroad) by the longitudinal placement of or by being located 
immediately adjacent to or within existing ROW, the required new ROW width may be 
reduced. See Figures 3 and 5.  This is commonly referred to as “right-of-way sharing” or 
“corridor sharing.” Even though one linear facility may share right-of-way with another 
linear facility, new right-of-way is usually required, but the width of the new ROW is 
reduced.  
 
Xcel has examined the use of existing rights-of-way to accommodate this proposed 161 
kV transmission line. The majority of Xcel’s proposed route would follow existing 
transmission line and Interstate 90 road right-of-way (ROW).  New ROW would be 
required along the two-mile corridor running south from the Lakefield Junction 
Substation to I-90 and along spans going through the Jackson area and going north to the 
Fox Lake Substation from I-90.  Where the ROW parallels Interstate 90, the required 
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ROW width would be 45 feet.  See Figure 3.   When the line does not parallel or utilize 
existing ROW, the ROW width will be 80 feet. See Figure 4. 
 
The existing Alliant 161 kV transmission line right-of-way is 150 feet wide. If Xcel’s 
proposed transmission line route were located along or adjacent to this existing ROW, 
Xcel will need new ROW with a minimum width of 45 feet.  See Figure 5. 
 
3.5 Substation Modifications 
 
Substations serve two essential functions in a power system. Substations interconnect 
transmission lines, transformers, and change voltages from one transmission level to 
another, or to a sub-transmission level.  Transmissions lines are typically connected to the 
substation bus which in turn connects the line to the various other components in the 
substation. 
 
No new substations are required for this project. However, modifications to the 
Lakefield Junction and Fox Lake substations are necessary to support the new 161 
kV transmission line and are discussed in the following sections.  Xcel Energy 
will pay for all substation modifications as approved in the CON proceedings.  

 
Xcel Energy has requested that the necessary substation work be approved as part 
of the EQB route permit for this project. This work will also involve relocation of 
the western part of the existing Alliant 161 kV line as it enters the Lakefield 
Junction substation. See Appendix D.6b. 
 
3.5.1 Lakefield Junction Substation Modifications  

 

Necessary work includes relocating the termination of the existing 161 kV Alliant Energy 
Lakefield Junction-Fox Lake transmission line. The Alliant line exits the Lakefield 
Junction Substation on the south side and will be relocated to exit from the north side.  
The new Lakefield Junction-Fox Lake 161 kV line will then exit the substation from the 
south. See Appendix D.6b.  See permit application p.16-17.  

 
Other changes or additions will include: 1) use of an existing dead-end structure to 
terminate the new line; 2) connecting the new 161 kV line to an existing breaker which 
will protect the new line; and 3) connecting the existing 161 kV line to a 161kV, SF6 gas 
circuit breaker and its accompanying relaying and associated equipment to provide 
protection for line and substation equipment. See permit application pg. 16-17. 

 
Minimal below-grade work inside the substation will be required to provide conduit-
housed control and power cables to the breaker.  The new breaker and bus-side switch 
will rest on existing foundations.  See permit application p. 16-17. 
 
A drawing of the proposed changes for the Lakefield Junction Substation is included in 
Xcel’s Permit Application, Appendix F.1 and F.2. 
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3.5.2 Fox Lake Substation Modifications  
 

The work included at the Fox Lake Substation includes:  1) use of an existing dead-end 
structure to terminate the new line on the bay south of the termination of the existing 
transmission line; 2) connecting the new Lakefield Junction-Fox Lake 161 kV 
transmission line to an existing breaker; and 3) connecting the existing Lakefield 
Junction-Fox Lake kV transmission line to a 161 kV, SF6 gas circuit breaker that will be 
installed at the substation. See permit application p. 16-17. 

 
The Fox Lake Substation, which is owned by Alliant Energy, will need to be expanded 
40 feet to the west in order to accommodate a new control house.  The site expansion will 
be contained within Alliant Energy’s existing property. See permit application p. 16-17. 

 
A drawing of the proposed changes for the Fox Lake Substation is included in Xcel’s 
Permit Application as Appendix F.3. 
 
3.6 Design Options for Future Transmission Expansion 
 
Xcel Energy is proposing to design a portion of the proposed line to accommodate a 69 
kV transmission line that has been proposed as part of the Southwest Minnesota Local 
Load Serving study. See 2003 Minnesota Biennial Transmission Projects Report, p. 116-
122.  A copy of this of this plan and the Midwest Independent System Operator 
Transmission Expansion Plan-MTEP-03 can be found on the MISO web site, at: 
 

http://www.midwestiso.org/plan_inter/expansion.shtml 
 
According to this 2003 Report, there is inadequate electrical supply in the Jackson area 
and additional sources of energy are necessary to meet load growth in the Jackson area.  
The 2003 Report indicates that four alternatives were developed for the Jackson area.  
“All of the alternatives bring new transmission sources into the area to provide additional 
voltage support during system intact and contingency conditions.  Because of the severity 
of the voltage problems in this area, particularly the fact that the system intact voltages 
are already below contingency criteria, two new sources are required for the Jackson 
area.”  See 2003 Minnesota Biennial transmission Projects Report, p. 118-119. 
 
In its examination of these four different plans or alternatives, the recommended option 
(Alternative 1), in the 2003 Report includes the following transmission components: a) a 
new 161 kV line from Lakefield Junction to Jackson to Fox Lake; b) a new 69 kV line 
from Lakefield Junction to Jackson; and c) a new 161/69 kV substation at Jackson.  The 
circuit breaker configuration at the Jackson 161/69 kV substation would need to be 
arranged so that both the new sources are not lost at the same time. 
 
The report noted that the second new source to Jackson would be established by 
constructing a new 69 kV line from the Lakefield Junction Substation to Jackson and that 
this could be constructed as a second circuit on a double circuit 161/69 line from 
Lakefield.  This preliminary study option would also minimize the amount of new right-
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of-way and is the most cost effective because it would save approximately $1,000,000 
over Alternative 2.  Alternatives 3 and 4 were more expensive. 
 
Great River Energy (GRE) is leading the study and plans to have the study completed by 
June 2004.  The plan being evaluated proposes to have the 69 kV line and associated 
facilities in-service by December 2006 to meet local load serving requirements and 
reliability needs. 
 
Xcel Energy in its application stated that “it makes sense to build the new 161 kV 
transmission line capable of supporting the 69 kV circuit."  See permit application p.16.   
 
If the proposed double circuit 69/161 kV section structures were approved by the EQB in 
this proceeding, either GRE or Missouri River Energy Sources (MRES) would own the 
69 kV line portion of the facility once constructed.” See permit Application p. 16. See 
Table 6 for Summary of Costs.  
 
The 69 kV is not subject to EQB jurisdiction because it is less than 100 kV. 

 
3.7 Existing and Proposed Transmission Line Considerations 
 
Transmission line routing in and out of both substations will require some flexibility in 
location and structure type to accommodate future expansion and to minimize land use 
impacts. The more difficult planning process is associated with the Lakefield Junction 
Substation for a couple of reasons. 
 
3.7.1 Lakefield Junction Substation Area 
 
First, the existing Alliant line will need to be moved to make room for the new 161 kV 
line. The Alliant Energy Line now leaves the substation from the south.  It will be 
rerouted to north side of the substation. See Appendix D.6a, D.6b, D6c and D6d. The 
new 161 kV line will then exit the substation at the old Alliant Energy line location and 
head directly south along the existing HVTL corridor. 
 
Second, the impacts of the new 345 kV Split Rock to Lakefield Junction transmission 
line and the future 69 kV line on this substation must be taken into account. Xcel will 
work with Alliant Energy to develop a plan for the lines entering the Lakefield Junction 
Substation that minimizes design and safety conflicts at the substation and also minimizes 
land use impacts for the property around the substation. This will depend, in part, on the 
final route for the Split Rock to Lakefield Junction 345 kV transmission line.  Xcel filed 
its route permit application for this project with the EQB on April 30, 2004. See EQB 
Docket No. 03-73-TR-XCEL at:  
 

http://www.eqb.state.mn.us/Docket.html?Id=6466  
 

If the proposed 345 kV line enters the substation from the south, there may be an 
opportunity to use double circuit structures around the substation that would carry the 
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proposed 345 kV line and the new 161 kV line.  Depending on how the Southwest 
Minnesota Local Load Serving plans progress, there may also be an opportunity to utilize 
double circuit structures that could carry a proposed 69 kV line and the new 161 kV 
transmission lines out of the Lakefield Substation.  Xcel Energy has developed two 
preliminary route scenarios for this area and they are included as Appendix D.6b and 
D.6c.  These appendices only identify some of the options available for the Lakefield 
Junction Substation area. See permit application p.16-17. 
 
Because of unknown factors, such as the entry point of Xcel’s proposed 345 kV into the 
Lakefield Junction Substation, Xcel in its application for its 161 kV line stated: 
 

“the Company requests that the EQB authorize the re-routing of the Alliant 
Energy line to the north of the substation.  Additionally, so that the most efficient 
plan can be implemented, the Company requests that the EQB authorize the new 
161 kV to exit south of the substation on structure types to be approved later by 
the EQB.  ….  Xcel Energy would propose submitting final plans of the precise 
route and structure types to the EQB prior to beginning construction of the new 
161 kV line near the substation.”  See permit application p 17. 

 
3.7.2 Fox Lake Substation Area 
 
At the Fox Lake Substation, the new 161 kV line will exit the substation from the south. 
Currently, the Alliant Energy Line exits from the south as well. Xcel Energy is 
considering the possib ility of double circuiting the new 161 kV line with the Alliant 
Energy line from State Highway 4 to the Fox Lake Substation for a short distance, 1.5  
miles, to minimize land use impacts around the substation.  Xcel has determined that 
double circuiting fo r this limited span will not impact system reliability since the existing 
Alliant Energy line will stay energized during most of the construction in this area.  To 
accommodate this request: “Xcel is requesting that the EQB authorize a route from the 
south of the substation when a permit for this project is issued and rule on the structure 
type upon the Company’s submission of final plans.”  See permit application p.17. 
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4.0 Route Alternatives and Route Segments  
 
In addition to the route proposed by Xcel Energy, this EA will review one other route 
alternative and several route segments identified in the Scoping Order (Appendix A) as 
described below.  
 

A. Route option D-4, a route parallel to the existing Alliant 161 kV transmission 
line connecting the Lakefield Junction Substation and the Fox Lake Substation 
and using single pole structures capable of double circuiting and without 
taking the existing Alliant line out of service. 

 
B.  Route option D-5 (Elevator Route), with the flexibility to use the adjacent 

road(s), to provide Xcel some routing flexibility. 
 
C.  Route option D-1-C through the City of Jackson. 
 
D.  Route option D-1-B through the City of Jackson. 
 
E. Routing options to accommodate the Split Rock to Lakefield Junction 345 kV 

transmission line and the proposed 161 kV line and re-routing the Alliant 161   
kV line in the Lakefield Junction Substation. 

 
F. Consolidation of transmission lines, by double circuiting in the Fox Lake 

Substation area. 
 

G. Other I-90 routing considerations to avoid residences along the freeway. 
 
H. Underground alternatives in the vicinity of the Jackson Airport. 

 
These proposed routing options are described in the remainder of this section.  All of the 
routes and route segments are shown on maps and aerial photos in Appendix D. 
 
This Environmental Assessment examines two distinct transmission line routing 
alternatives (“Route Option D-4” and “Proposed Route.”  These two route options are 
shown on a map identified as Appendix D.1 and are described below.   
 
Route Option D-4 is a transmission line alignment that could share or use up to 35 feet of 
the existing 150 foot wide Alliant 161 kV transmission line right-of-way that extends 
from the Lakefield Junction Substation in Jackson County to the Fox Lake Substation in 
Martin County, located about one to one and one-half miles north of I-90.  The only 
transmission line structure examined is the use of a single pole structure capable of 
double circuiting.  This option does not provide for taking the existing Alliant 161 kV 
line out of service for an extended period of time.  
 
The Xcel Proposed Route is a transmission line alignment that follows existing 
transmission line rights-of-way near the Lakefield Junction and Fox Lake Substations and 
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generally follows or parallels I-90 right-of-way, except through the City of Jackson.  In 
the City of Jackson, several alignment alternatives were identified (D-1-C, D-1-B, and D-
5) to avoid conflict with existing and proposed land uses, including the Jackson Airport 
located just north of I-90.  These alignment options through the City of Jackson are 
identified and shown in Appendix D.3 and D.3a.  Each of the route alternatives examined 
is more specifically described below. 
 
Route Option D-4 (See Route Map-Appendix D.1 and Air Photos-
Appendix D.2, D.3, D.4 and D.5)  
 
This route option is 22.3 miles in length. The specifics of this route alternative are 
described below using mileposts to identify the route segment.  The proposed 
transmission line would follow the alignment of the existing Alliant 161 kV transmission 
line right-of-way. 
 

Mile Post 0-2.5 Lakefield Junction Substation-M.P. 2.5 
 
Beginning at the Lakefield Junction Substation, located in section 3 of Hunter Township 
(MP 0), the proposed transmission line would exit the substation on the south side and 
proceed east following or paralleling Alliant Energy’s existing 161 kV transmission line, 
which follows the half section line through sections 3, 2 and 1 of Hunter Township (MP 
0-2.5) This alignment passes over agricultural fields.  One farmstead is adjacent to the 
Alliant Line in Section 1 of Hunter Township. 
 

Mile Post 2.5-6.3 
 
At approximately MP 2.5, the proposed transmission line crosses over County Highway 
17 (CH), and enters Des Moines Township in section 6, on the half section line, and 
continues eastward on the half section line to the east side of section 5 (MP 2.5 to 4.5).  
At section 4 of Des Moines Township, the proposed transmission line angles southeast 
for approximately three-fourths of a mile, then picks up the quarter section line in the SE 
one-quarter of section 4, then continues east along the one-quarter section line.  The 
proposed transmission line then crosses CH 14, enters section 3 on the quarter section 
line, continuing east to MP 6, then angles to the north-east, west of the tree line to cross 
the Des Moines River adjacent to Alliant’s existing diagonal crossing of the river.   
 
Between MP 2.5 and 6.3, this proposed transmission line would cross over agricultural 
land, a drainage ditch or unnamed stream, CH 14 and the Des Moines River.  Two 
farmsteads are located approximately 500 feet south of the Alliant line, one in section 4 
and the other in section 3. 
 

Mile Post 6.3-8.8 
 
After crossing the Des Moines River, the proposed line would continue eastward 
immediately adjacent to the existing Alliant 161 kV line along the half section line 
through sections 3, 2 and 1 of Des Moines Township (MP 6.3 to 8.8). All of the land 
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crossed is agricultural land. One farmstead borders the south side of the Alliant right-of-
way on the west side of section 2. A tributary of the Des Moines River is crossed in the 
west half of section 2.  Between sections 2 and 1, Highway 71 is crossed.  The existing 
Alliant transmission line is approximately 5,500 feet north of the end of the existing 
runway at the Jackson airport. Appendix D.10 shows alternative approach zones being 
considered by the City of Jackson as a part of the airport expansion study. The two 
proposed run ways north and east of the existing runway, if built, would require 
relocation of Alliant’s existing 161 kV line and Xcel’s line if this route were designated. 
 

Mile Post 8.8-14.6  
 
At MP 8.8, the proposed transmission line crosses CH 83, and enters Wisconsin 
Township on the half section line and continues east through sections 6, 5, 4, 3, 2 and 1 
(MP 14.6).  Nearly all of the land crossed is agricultural land.  This alignment would 
cross one drainage ditch in section 6 and another one in section 2.  Two farmsteads, one 
in section 5 and the other in section 3, are within 500 feet of the Alliant line.  County 
roads 85 and 29 are crossed.  
  

Mile Post 14.6-20.5  
 
At MP 14.6, the proposed transmission line leaves Jackson County and enters Jay 
Township in Martin County on the half section line and crosses sections 6, 5, 4, 3, 2, and 
1 (MP 20.5) to State Highway 4.  Nearly all of the land crossed is agricultural land.  In 
section 6, the East Fork of the Des Moines River and associated wetlands are crossed.  
One drainage ditch is crossed in section 4.  CH 7 is also crossed.  Three farmsteads 
(sections 6, 4 and 1) are within 400 feet of the Alliant line. 
 

Mile Post 20.5 to Fox Lake Substation 
 
At MP 20.5 (Highway 4), the proposed line enters Manyaska Township, crosses sections 
6 and most of 5 along the south side of 125th street prior to turning north, and terminates 
at the Fox Lake Substation (MP 22.3).  This area is part of the Statutory Game Refuge 
around the Fox Lake area.  

 
Proposed Route (I-90) (See Route Map Appendix D.1 and Air Photos 
Appendix- D.2, D.3, D.3a, D.4, and D.5 
 
This proposed route alignment is shown in Appendix D.1.  Xcel’s route as proposed is 
about 25.5 miles long.  Between the Lakefield Junction Substation and at location near 
the Jackson Industrial Park, Xcel is proposing to design this portion of the line as a 
double circuit 69/161 kV transmission line.  This 69 kV transmission line would serve the 
growing electrical load in the Jackson area.  
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Mile Post 0-2.2   Lakefield Junction Substation to I-90 
 
Beginning at the Lakefield Substation, the proposed 161 kV line would exit the 
Substation from the south side and proceed south, near the half section line through 
sections 3, 10 and 15 of Hunter Township, to I-90 for a distance of approximately 2 miles 
(MP 0-2).  This north-south route segment is located within two hundred feet of two 
existing transmission lines (See Appendix D.6a through D.6.d). The first one is the 
existing Alliant Energy 161 kV line that extends south from the Lakefield Junction 
Substation along the half section line for approximately 1.25 miles before heading west to 
the Split Rock Substation in South Dakota.  The second line is a 345 kV Xcel line that 
goes south to the Sioux City, Iowa, area.  This line does not follow any property lines or 
field boundaries and is east of the north-south 161 kV Alliant line.  This line also passes 
on the west side of the Milton Fricke farmstead located in the SE ¼ of section 3 in Hunter 
Township. Both of these existing transmission lines use wooden H or K frame structures.   
 
If this route segment is designated, several double circuiting options with the proposed 
69, 161, and 345 kV lines are available. All of the land crossed by the proposed 161 kV 
line and the two existing transmission lines (161 kV and 345 kV) is agricultural land and 
actively farmed.  
 

 Mile Post 2.2 -4.7 
 
At I-90 the proposed transmission line would turn east, on the north side of the freeway, 
through sections 15, 14 and 13 of Hunter Township in Jackson County (MP 2.2-4.7).  
The proposed transmission line structures would be located about 5 feet from the I-90 
freeway fence, which also defines the northern edge of the I-90 right-of-way. One house 
is located within 300 feet of the proposed route along the north side of the freeway in 
section 15.  All of the land outside of the freeway is farmed.  One drainage ditch in 
section 14 will be crossed.  
 

Mile Post 4.7-7.7 
 
When the proposed line crosses Jackson County Highway  (CH) 17 (MP 4.7), it leaves 
Hunter Township and enters Des Moines Township in section 18, and continues through 
sections 17 and 16 adjacent to the north side of I-90 (MP 7.7).  In section 18, two 
farmsteads are within 300 feet of the north side of I-90.  There is also a service road on 
the north side of the freeway in section 18 that provides access to the three farmsteads.  
The transmission line would be located between the freeway and the service road if there 
were enough room.  On the south side of the freeway, there is a MnDOT rest stop and to 
the south of that is the north side of Clear Lake. The dominant land use for these three 
sections is agricultural land. 
 

Mile Post 7.7-9 
 
As the line leaves section 16, it crosses County Highway (CH) 14 as it enters section 15 
and then crosses over to the south side of the freeway.  The line would then continue east 
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on the south side of I-90, cross the Des Moines River, and continue east to MP 9.  Most 
of the land crossed in section 15 is agricultural land.  On both sides of the Des Moines 
River, the land is wooded and interspersed with grasslands. 
 

Mile Post 9-12 
 
At MP 9, Xcel’s proposed route turns southeast and follows an abandoned railroad right-
of-way through section 14, north of the golf course in the City of Jackson. On the east 
side of section 14, within the Jackson City limits, the line crosses Highway 71, then 
continues eastward following the abandoned railroad right-of-way to the south side of the 
Jackson Industrial Park near the AG Chem Equipment Company manufacturing facilities 
until it crosses CH 23 (MP 11).  
 
At MP 11, the proposed line enters Wisconsin Township in section 18 and proceeds east 
along the quarter section line through agricultural land to the half section line of section 
18.  At this point, the proposed alignment proceeds north to I-90 (MP 12). 
 

Mile Post 12-17.8 
 
At MP 12, the line turns east and follows the south side of I-90 through sections 7, 8, 9, 
10, 11 and 12 in Wisconsin Township.  All of the land crossed by this alignment, either 
on the south or north side of I-90, is agricultural land.  Where the line crosses CH 29, the 
line would pass through the I-90 and CH 29 interchange north of Alpha, located between 
sections 11 and 12 (MP 16.8).  One drainage ditch is crossed in section 12. 
   
  Mile Post 17.8-24 
 
As the proposed transmission line continues eastward from section 12 (MP 17.8), it 
leaves Wisconsin Township and Jackson County and enters into Martin County in Jay 
Township continuing eastward through sections 7, 8, 9, 10,  11, 2 and 1.  All of the land 
crossed in this area is agricultural land, and the alignment could be on either side of the I-
90 right-of-way. 
 
There are seven farmsteads near the I-90 right-of-way in this stretch.  Two of these 
farmsteads are in section 7, on the north side of the freeway; one in section 8 north of I-
90; two in section 10, one north of I-90 and one on the south side; one farmstead in 
section 11 on the north side of I-90; one in section two, also on the north side of I-90 and 
one south of I-90 in sections 11 and 12.  
 
Near the east side of section 10 in Jay Township, the proposed line crosses from the south 
side of I-90 to the north side and proceeds east. Near the boundary of sections 2 and 1 in 
Jay Township, along the north side of the freeway the transmission line will be located 
between the north side of the freeway and the frontage road, through all of section 1, until 
it crossed 70th Avenue (State Highway 4 & CH 13). 
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Mile Post 24-25.5 
 
At MP 24, the transmission line enters Manyaska Township in section 6.  At this point 
the proposed line would turn north for approximately 500 feet until it intersects the 
existing Alliant 161 kV line.  At this point the proposed transmission line and the existing 
Alliant Energy 161 kV line would be double circuited for approximately one mile, 
between 125th Street and I-90.  South of the Fox Lake Substation, the double-circuit line 
would turn north for about .3 miles and terminate at the west side of the Fox Lake 
Substation. 
 
Route Options through the City of Jackson 
 

Route Option D-1-C (See Route Map D.1 and Air Photos Appendix- D.3, D.3a) 
Mile Post 9-12 

 
Beginning at MP 9 this option would approach Jackson from the west on the north side of 
the freeway, cross over some above ground gasoline storage tanks on the west side of 
Highway 71, pass through the I-90 interchange at the intersection of these two highways, 
then continue east for about 2,500 feet before crossing over to the south side of I-90. 
[This description is common to the first part of Route Options D-1-B and D-5.] 
 
Once it crosses over to the south side of I-90, it continues east for approximately one mile 
until it intersects with Xcel’s original alignment at MP 12.  The route option would also 
cross C.H 23, which runs north-south along the east side of the Jackson Industrial Park.  
Because of the proximity of this route option to the Jackson Airport, transmission tower 
height would be restricted in this area.  The cost of undergrounding approximately 3,500 
feet of the proposed transmission line in the vicinity of the Jackson Airport is reviewed in 
section 5.15.2. 
 

Route Option D-1-B (See Appendix D.3) Mile Post 9-12 
 
This route option starts at the same place as does Route Option D-1-C and is common to 
D-1-C until it crosses from the north to the south side of the freeway approximately one 
mile east of Highway 71. After crossing I-90, the alignment follows the west side of the 
Jackson Industrial Park to the south side of the Jackson Industrial Park along the property 
line between the AG Chem Equipment Company and the Wayne Torgerson farm.  At this 
point the alignment would turn east and follow the southern boundary of the Industrial 
Park, cross CH 23, then enter section 18 of Wisconsin Township through agricultural 
land to the half section line, turn north and follow the half section line until it intersects 
MP 12 of Xcel’s proposed route. 
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Route Option D-5 (See Appendix D.3) Mile Post 9-12 
 
This route option is identical to Route Option D-1-B for all of its length until it reaches 
the south west side of the Jackson Industrial Park.  Where it turns east on the south side 
of the Jackson Industrial Park, it follows the southern boundary for approximately 1700 
feet, then angles south and east along the railroad spur line that passes through the 
Farmers Co-op, cross CH 23, enters Wisconsin Township in section 18, follows the 
general alignment along a road and railroad spur line to the half section line, then turns 
north and follows the half section line to the point where it intersects with MP 12 of 
Xcel’s proposed route. 
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5.0 Potential Impacts of the Project 
 
5.1 Introduction 
 
The construction of a transmission line involves both long-term and temporary impacts.  
Long-term impacts can exist as long as the line is in place and include land use 
restrictions.  Temporary impacts occur during construction or at infrequent intervals such 
as line repair or ROW maintenance.  Temporary impacts during construction can include 
crop damage, soil compaction and noise. 
 
It may be possible to lessen or “mitigate” potential impacts by adjusting the proposed 
route, selecting a different type of structure or pole, using different construction methods, 
or implementing any number of post-construction practices.  The EQB can require the 
route permit applicant to use specific techniques to mitigate impacts or require certain 
mitigation thresholds or standards to be met through permit conditions.   
 
Regardless of the route that is ultimately selected, there are a number of potential impacts 
associated with HVTLs that must be taken into account on any transmission line project.  
Minnesota Rules part 4400.3150 A through N, identifies fourteen factors that the EQB 
must consider when designating a route for a high voltage transmission line.  At the EQB 
public information and scoping meeting, the Citizen Advisory Task Force meetings and 
during the comment period, interested persons expressed concerns about several issues 
related to this project.  These factors and issues are discussed in the following sections. 
 
5.2 Existing Rights-of-Way 
 
Minnesota Rules, part 4400.3150 requires the EQB to consider fourteen factors when 
designating a route for a HVTL.  One of these fourteen factors (J) directs the Board to 
consider use of existing transportation, pipeline, and electrical transmission system or 
rights-of-way; while another factor (H) directs the Board to consider the use or 
paralleling of existing rights-of-way, survey lines, natural division line, and agricultural 
field boundaries. 
 
A common method for mitigating impacts is corridor or right-of-way sharing. The 
advantages of ROW sharing include: a) reducing the amount of new right-of-way 
required; b) concentrating linear land uses and reducing the number of new corridors; and 
c) creating an incremental, rather than a new impact. 
 
In some situations, corridor or ROW sharing may have disadvantages. Sharing may 
require new access roads. If the corridor or ROW crosses environmentally sensitive areas, 
an expanded ROW would have additional impacts to the natural resources of the areas. 
Landowners who have agreed to an easement for one facility may feel unfairly burdened 
by the addition of another facility that further limits their rights and use of their property. 
 
The opportunities for right-of-way sharing of transmission lines with highways, railroads, 
pipeline, and other transmission lines must consider, in addition to the physical and 
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electrical characteristics, those other characteristics that may impose upon, or interfere 
with, the primary purpose of the existing right-of-way.  
 
For this proposed transmission line project, the project area includes two existing rights-
of-way (ROW); the I-90 Highway ROW and the Alliant 161 kV transmission line ROW.  
Both rights-of-way pass through the area on a west-east axis and connect to or pass near 
the existing end points (Lakefield Junction Substation and the Fox Lake Substation) 
proposed for this project.    
 
Xcel Energy, in preparation of its route permit application, evaluated both the Alliant 161 
kV transmission line and I-90 highway rights-of-way.  Ultimately, Xcel rejected the 
Alliant right-of-way and submitted its route application with a “proposed route” that uses 
the I-90 ROW where possible. See Appendix D.1.  Through the EQB’s scoping process 
and based upon the recommendations of the Citizen Advisory Task Force, the scoping 
order of the EQB chair included the Alliant right-of-way as an option to be evaluated in 
this Environmental Assessment along with other route segments proposed by the Task 
Force. 
 
The following discussion illustrates, in part, the manner in which highway and other 
transmission lines define limitations in paralleling or sharing rights-of-way with proposed 
HVTLs. 
 
Implicit in the concepts of joint use of rights-of-way is a reduction in the land area 
compared with that required if each were independently located.  This objective is 
achievable in some instances, but there are constraints when sharing existing rights-of-
way with new linear features.  The following discussion highlights some of the issues 
associated with ROW sharing or paralleling the existing I-90 and 161 kV transmission 
line rights-of-way being examined in this EA. 
 
5.2.1 Transmission Lines Sharing Right -of-Way with Highways 
 
Transmission lines can, and do, successfully share rights-of-way with highways.  
However, a transmission line must not interfere with the primary objective of a 
highway—to accommodate vehicular traffic and safety.  The compatibility is a function 
of the type of highway, such as a limited access interstate.  The transmission line should 
also not introduce a safety problem, either by increasing the probability of vehicular 
accidents (e.g., an automobile hitting a transmission structure) or by causing electric 
shock to people entering or leaving a parked automobile on the highway shoulder.   
 
Interstate highways have the highest and most inflexible design standards.  They must 
have a minimum of four lanes, each 12 feet wide, with shoulders not less than10 feet in 
width.  Median widths range from a minimum of 4 feet to a desirable width of at least 60 
feet.  Rural freeways in Minnesota are designed for 90 feet between roadway centerlines.  
If conditions allow, the optimum right-of-way for interstate highways is 300 feet.  If the 
right-of-way width is limited, the border area is reduced first, then the median, rather than 
the traffic lanes or shoulders. 
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5.2.2 Technical Compatibility 
 
The major technical problems associated with the sharing of rights-of-way between 
highways and transmission lines are reliability and safety related. Two basic shared 
rights-of-way are: a) a transmission line parallel to and outside of the highway right-of-
way; and b) a transmission line parallel to and within the highway right-of-way. 
 
The Minnesota Department of Transportation has adopted a basic policy regarding the 
proper use of state highway rights-of-way for locating transmission lines.  MnDOT 
Policy Guideline Highway No. 90-1 states, “Private lines are allowed only to cross trunk 
highway right of way. Longitudinal installations are not permitted. Overhang is allowed.”   
 
MnDOT Policy has additional limitations on HVTL structures and lines when Federal 
Interstate highways are involved. These limitations are contained in the standards of the 
American Association of State Highway and Transportation Officials “A Policy on the 
Accommodation of Utilities within Freeway Right-Of-Way,” which says in part:   
 

“New utilities will not be permitted to be installed longitudinally within the 
control of access lines of any freeway, except that in special cases such 
installations may be permitted under strictly controlled conditions. Utilities will 
not be allowed to be installed longitudinally within the median area. All 
longitudinal utility accommodations as may be warranted herein shall only be in 
accordance with an approved permit issued by the State highway agency.” 

 
Xcel’s proposed route alignment would locate the transmission line structures 
approximately 5 feet outside the fenced area of I-90 as shown on Figure 6.  In this 
instance Xcel will require a 45-foot wide right-of-way rather than an 80-foot wide right-
of-way.  This will reduce the overall right-of-way width from 80 feet to approximately 45 
feet where the transmission line is five feet from the I-90 right-of-way. This will reduce 
the right-of-way requirement by approximately 4.15 acres per mile.  Structures would be 
about 600 feet apart. Xcel has estimated that each tubular steel structure will displace 
approximately 50 square feet in agricultural lands along the freeway. 
 
In an April 28, 2003, letter from MNDOT to HDR (Xcel’s environmental consultant), a 
number of concerns were raised with regard to Xcel’s proposed use of I-90 for the 
proposed project. See permit application, Appendix G.5.   An October 16, 2003, meeting 
between MNDOT and Xcel addressed these concerns and “By the close of the meeting, 
MNDOT stated that Xcel Energy has sufficiently addressed MNDOT’s concerns 
regarding the proposed Project along I-90.”  See permit application, p.62-63. 
 
A permit from the MNDOT is required for construction, placement, and maintenance of 
utility lines to be placed adjacent to or across the highway right-of-way.  Xcel will apply 
for the necessary permits once the line design is completed.  
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Utility permits will also be required for crossing Jackson and Martin County highways. 
Martin County requires transmission line structures to be set back 130 feet from the 
county road centerline. 
 
5.2.3 Transmission Lines Sharing Rights-of-Way with Other Transmission Lines 
 
Two primary areas, which form the basis for right-of-way requirements and quantify the 
effects and compatibility of sharing right-of-way by more than one transmission line, are 
the National Electric Safety Code (NESC) and the effects of electric fields, audible noise 
and radio noise. Inherent in both the application of the NESC and the impact of the 
electrical environment effects are the characteristics of the transmission line being 
considered.  
 
Application of the NESC criteria, which specifies minimum separation distances between 
transmission lines and other transmission lines, as well as other facilities, requires quite 
detailed transmission line characteristics.  The voltage of the line, the span lengths, the 
conductor sizes, tensions and heights above ground (i.e., the mechanical and electrical 
characteristics of the transmission line) are necessary to determine the separation 
distances required. 
   
Xcel Energy has determined that the minimum horizontal distance between Alliant’s 161 
kV line and its proposed 161 kV line is 21.5 feet. See Figure 5.  Separation distances may 
also be greater based on design parameters and other land use or environmental 
considerations, such as the separation distance necessary to move farm equipment 
between adjacent, but parallel sets of transmission line structures. See Figure 5. 
 
Parallel transmission lines on the same right-of-way have an electrical impact on each 
other as well as on the electrical environment.  One transmission line near another may 
affect the power capacity, and this effect is considered in both transmission line and 
system planning.  Voltages can be induced on a line taken out of service for maintenance 
if an energized parallel line is close by.  This can present a hazard to personnel 
performing maintenance, particularly if a fault occurs on the operating line.  Utilities 
have formulated work rules and safety procedures for this type of situation. 
 
Parallel transmission lines also modify each other’s radio noise, audible noise and electric 
fields.  The adjacent lines generally cause the electrical environmental effects to have 
increased magnitudes over a single line and thus increase right-of-way requirements.  
However, because one of the two circuits may have a shielding effect on the other when 
sharing right-of-way, the electric field may actually be less with two circuits than with 
one.  See Table 4, for electric field calculations prepared by Xcel for the various route 
options under consideration. 
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5.3 Existing and Proposed Land Uses and Zoning  
 
Existing land use along both of the proposed routes, except through the City of Jackson, 
is primarily farmland.  In Jackson and Martin Counties nearly all of the lands crossed are 
zoned agricultural. Table 2, a route “Land Use Comparison” illustrates that agricultural 
land is the predominant land use crossed by the primary routes being considered. 
 
There are exceptions though. For example, Fox Lake itself is zoned “Residential 
Recreation District” in Martin County. The County zoning ordinance describes this 
district as an area “….for shoreland areas that are appropriate in serving to meet the 
demand for a reasonable amount of freestanding rural residential development.”  From 
State Highway 4, (70th Avenue) or MP 24 to the Fox Lake Substation, this part of the 
transmission line is common to both of the proposed routes. See Appendix D.7a and 
D7.b. and permit application p. 34. 
 
In the City of Sherburn, the transmission line routes will cross an area zoned “Business.” 
See permit application, Appendix H.3.  
 
In the County of Jackson, near the City of Jackson, the line borders on property zoned 
“Urban/Rural” and will cross the Des Moines River, which is zoned “Shoreland and 
Natural Environment.” Jackson County Development Code describes the “Urban/Rural” 
districts as areas that “provide areas within the County where urban development can 
take place and where urban services can be readily extended and provided.”  The purpose 
of the “Shoreland Natural Environment” district is to “control the use of any shoreland of 
public waters…” within Jackson County.  See permit application p. 34-35. 
 
In the City of Jackson, the transmission line routes will cross areas zoned “Service 
Business District” and “General Industrial District.”  Transmission lines are often 
compatible with these classifications. 
 
Appendix D.10 shows alternative runway locations and associated approach zones being 
considered by the City of Jackson as a part of the airport expansion study. The two 
proposed runways north and east of the existing runway, if built, would require relocation 
of Alliant’s existing 161 kV line and Xcel’s line if Route Option D-4 were designated. 
 
High voltage transmission lines may influence land use patterns, particularly in areas that 
are not fully developed.   The tangible impacts upon adjacent lands are difficult to 
measure, due to the large number of variables, which can cause land use changes.  
Nonetheless, it is clear that HVTLs cause physical disruptions, linear constraints along 
the right-of-way for future land uses, and negative public attitudes.  In addition, there is a 
possibility that land values may diminish as a result of the real and perceived effects of 
HVTLs.   
 
In general, the impact of a HVTL on land use depends upon the perceived compatibility 
of the transmission line with the setting.  The greatest adverse impacts tend to be 
associated with the placement of HVTLs in low density residential area; the least impacts 
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occur when lines cross industrial or certain types of institutional lands, e.g., sewage 
treatment facilities, industrial parks or transportation corridors.  Xcel’s proposed route in 
this case does use the I-90 corridor and the routes through Jackson abut the Jackson 
Industrial Park. 
 
5.3.1 City of Jackson 
 
Through the City of Jackson, the routes being evaluated are primarily located in or will 
pass through mixed land uses that include open land, agriculture land, platted and 
planned commercial and residential development lands,  industrial (Jackson Industrial 
Park), and commercial uses including retail and service businesses. Along I-90, through 
the City of Jackson, there exists or is planned commercial development on both sides of 
the freeway.  Another planned land use change includes an expansion of the Jackson 
Municipal Airport.   Some of these changes conflict with one or more of the proposed 
routes through the City of Jackson.  
 
5.3.1.1 Xcel Proposed Route (MP 9-12) See Appendix D.3a 
 
Xcel’s proposed route segment is 3.03 miles long and would require approximately 27 
structures or poles and approximately 29 acres of land for the right-of-way. This route 
segment follows property lines and an abandoned railroad right-of-way, but does not 
share existing right-of-way.  Xcel’s proposed alignment near Fort Belmont would pass 
along the west and south side of the property line. 
 
This proposed route segment was opposed by numerous parties for variety of reasons.  
See Appendix C, opposing letters C-1.1 to C-1.9. 
 

Fort Belmont 
 

The Fort Belmont Foundation and Jackson County Tourism, Inc., opposed the placement 
of the transmission line in this area because the site is a depiction of the life and times of 
settlers and Indians of the early 1900’s, and the Foundation believes the proposed 
transmission line would be detrimental to the tourism activities that occur at this historic 
site (See Appendix C-1.2).   
 
Another letter from representatives of the Jackson County Tourism/Fort Belmont 
Corporation (Appendix C-10 through C-10.3, dated January 20, 2004) indicated that they 
are in the process of improving the Fort Belmont Site.  Presently, there is a 1902 church, 
an 1873 Farm House, an original summer kitchen, and an old barbershop at the site.  
There is also a reproduction of a Sod House, a Blacksmith Shop and a Log House.  There 
are also plans to add a Grist Mill and a Bailey Tower. 
 
Fort Belmont was moved to this site in the 1990’s.  Prior to its move, Fort Belmont had 
60 to 70 thousand visitors per year.  In conclusion the letter stated: “The electrical lines 
by and over this property would ruin the appearance of this Historical Site and the 
original native prairie grasses and wild flowers growing here.” They suggested placing 
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the proposed line along I-90 where there is open space.  
 
Representatives of Fort Belmont believe that the presence of the transmission line 
adjacent to the Fort would affect their ability to build up their tourism base. 
 

Kema –Asa Auto Plaza 
 

Todd Asa, of Kema-Asa Auto Plaza, in a letter dated October 16, 2003, (Appendix C-1.3) 
objected to Xcel’s proposed route through the City of Jackson between MP 9 and 
Highway 71.  Mr. Asa wrote that they have “just acquired 35 acres behind the dealership 
for future development.  The proposed line would run through the back yards over private 
home lots adjacent to the golf course. This line would prevent the future development of 
this property for homes.  I have the proposed lots drafted and this line would stop all 
development of this with the proposed line.”  This proposed plat has been approved by 
the City of Jackson. 
 
Mr. Asa’s approved plat also includes some commercial development adjacent to the 
south side of I-90. 
 

Jackson Industrial Park 
  

The comment letters in Appendices (C-1.4, C-1.5, C-1.6, C-1.7, C-1-8) all expressed 
concerns with  Xcel’s proposed route through Jackson because: a) Xcel’s proposed route 
is too close to the Jackson Municipal Airport; b) runs through prime residential, 
commercial, and industrial development sites in and near the City of Jackson; c) would 
be detrimental to the future development of those sites; d)  could reduce the value of 
tracts already developed; and e) would negatively impact the economic health of the City 
and County.  
 
On December 2, 2003, the Jackson City Council unanimously passed resolution No. 69-
1203, (See Appendix C-2) that [1] strongly opposes construction of the New Line along 
the course or route proposed by Xcel, and [2] urges Xcel to consider, propose, and adopt 
an alternate course or route for the New Line that does not pass easterly and westerly 
through Section Thirteen (13) of Des Moines Township and Section Eighteen (18) of 
Wisconsin Township, Jackson County, Minnesota. Both of these sections are on the east 
side of Highway 71 and encompass parts of the Jackson Industrial Park.  The resolution 
noted that the area through which Xcel proposes to construct the New Line has been 
designated as a “job opportunity building zone” under Minn. Statutes, section 469.314. 
 
Xcel’s proposed route through the City of Jackson could potentially create a number of 
land use conflicts with proposed development and land use plans supported by the City of 
Jackson. 
 
 Jackson Municipal Airport 
 
Jackson has a prosperous agricultural industry with Ag-Chem, which plans to expand its 
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agricultural equipment operations in Jackson.  This has prompted the City to look into 
airport expansion and this study is still underway.  Currently the south end of the existing 
airport is adjacent to the north side of I-90. As shown in Appendix D.10, Xcel’s proposed 
route would not be in conflict with the existing or extended runway length because the 
approach zone area is above the height of the planned structures.  
 
5.3.1.2 Route Option D-1-C (MP 9-12) See Appendix D.3a 
 
This route segment is 2.28 miles in length, would require approximately 20 structures, 
and parallels both the north and south side of I-90, through the City of Jackson. 
 
Ag-Chem identified the potential for impacts to industrial land use on the south side of I-
90 for this route segment due to its announced plans to expand its agricultural equipment-
related operation in Jackson.  The company believes that a transmission line on the south 
side of I-90 may hinder these expansion plans.  See permit application, Appendix G.11. 
 
This proposed route segment is approximately 2000 feet from the end of the runway at 
the Jackson Airport.  The City of Jackson is also examining several airport expansion 
options that include: extending the existing runway and building a new runway or 
runways as shown in Appendix D.10.   
 
The Minnesota Department of Aeronautics has minimum restrictions (See Minnesota 
Rules, parts 8800.1200 and 8800.2400), on the distance and orientation of any structure 
located within an airport approach zones.  The City of Jackson has also adopted airspace 
obstruction zoning ordinances. See permit application, Appendix H.4-H.7. 
 
In this instance, subsequent analysis by Xcel has determined that adequate overhead 
transmission line clearance within the calculated airport approach zones is not possible 
with the existing runway and this proposed transmission line alignment. See Appendix 
D.10.  This Appendix illustrates the height restriction limitations for this route segment 
and for the other route segments south of I-90 in the City of Jackson.  It also depicts the 
transmission line height restrictions for the Alliant 161 kV line route north of I-90 for the 
existing and proposed runways that are being studied. 
 
The net cost of undergrounding two- thirds of a mile (3,500 feet of the 161 kV) to avoid 
the height restriction areas is $2,960,000 for the D-1-C route option. See section 5.15.2 
for discussion of underground costs. 
 
5.3.1.3 Route Option D-1-B (MP 9-12) See Appendix D.3a 
 
This route segment circumvents nearly all of the industrial park by passing along the 
park’s western and southern boundaries. In a resolution adopted by the City of Jackson 
on February 2, 2004, Resolution No. 17-204 , the City noted that this alignment would 
transect prime development land in the SE1/4SE1/4 of Section 18 in Wisconsin 
Township.  See Appendix C-14.2 and C-14.3.  
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This route segment option is far enough south of the Jackson Airport runway (5,500 feet 
approximately) that it will not interfere with any of the proposed expansion plans of the 
Jackson Airport. See Appendix D.10 Airport Map. 
 
This route segment would provide an opportunity to include the 69 kV transmission and 
substation necessary to serve load growth in Jackson area, without requiring a new or 
separate right-of-way for a 69 kV transmission line.  This route segment would also allow 
for a tap on the proposed 161 kV line to tie into a new substation that will also tie into the 
City’s existing substation. See Appendix C.14-3. 
 
5.3.1.4 Route Option D-5 (MP 9-12) See Appendix D.3a 
 
This route segment also provides an opportunity to bring the needed 69 kV line into the 
City as described in section 5.3.1.3. 
 
The City of Jackson, on February 2, 2004, passed a resolution unanimously supporting 
Route Option D-5 through the City of Jackson.  See Appendix C-14.2 and C-14.3.  Its 
reasons for supporting this route in the resolution stated the following: 
 

 [a] Is preferred by AGCO, 
 
 [b} removes the New Line from the vicinity of the airport and thereby avoids 
potential air space and communication problems related to air traffic, 
 
 [c] follows the established corridor of the existing  railroad right-of-way rather 
than transecting prime development land in the SE1/4SE1/4 of said Section 18 
and, therefore, is least likely to impede, restrict, or preclude economic 
development along the course of the New Line, development that is vital to the 
City, and 
 
 [d] brings the New Line within close proximity to-and thereby facilitates 
economical interconnections with-the City’s substation. 

 
This route option was also the preferred route segment of the Citizen Advisory Task 
Force through the City of Jackson, if Xcel’s proposed route is selected. 
 
A February 13, 2004, letter from the Farmers Cooperative Association (See Appendix C-
15 and C-15a), recommended that the proposed line be double circuited with the Alliant 
16l kV line and that if that were not possible, it should follow I-90. In concluding, the 
Association noted that: “All the other proposed routes just shift the restrictions and 
inconveniences from one set of landowners and business to others.” 
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5.4 Impacts on Farmland 
 
5.4.1 Route Selection 
 
Regardless of the route selected in this proceeding, the transmission line will cross mostly 
agricultural land.  Some land will be taken out of production because of the existence of 
the transmission line structures on the land. 
 
Xcel’s proposed route, along the I-90 corridor, would require less new right-of-way than 
the Alliant route a mile north of the freeway.  A new transmission line along the Alliant 
route could also share a portion of the existing right-of-way, up to 35 feet.  Use of the 
Alliant right-of-way will require at least 45 feet of new ROW.  Separating the two lines 
by more than 45 feet may be desirable to provide the necessary clearance between 
parallel transmission line structures to allow for movement and passage of large 
agricultural equipment.  If the parallel structures were too close to one another, it would 
compound the difficulties of working around the structures with agricultural equipment 
and increase the amount of land taken out of production. 
 
Placing the new line along I-90 will displace less agricultural land. By placing the 
structures or poles as close as possible to I-90 means that the structures are not out in the 
fields, but located in the headlands which are often less productive.  
 
It is estimated that a new transmission line along the I-90 or the Alliant route would take 
.21 acres out of permanent production.  The total temporary route impacts are similar.  
Xcel’s proposed route would disrupt about 67 acres of agricultural land and the Alliant 
route 65 acres. 
 
The type of structure used affects the amount of cropland lost by the presence of the 
structures in the field.  The amount of cropland lost is smallest with tubular steel towers 
and higher with H or K frame wooden structures and lattice steel structures.  In this case 
the single pole structures will be used regardless of the route selected. 
 
The Alliant route is slightly shorter than the Xcel route and would require approximately 
28 fewer structures, but the number of structures on farmland is essentially the same 
since the Xcel route must pass through the City of Jackson and most of that land is not 
farmed.  
 
Farmers have had to contend with the Alliant transmission line since it was constructed in 
the 1950’s.  The existing H frame structures displace more agricultural land than tubular 
towers.  Landowners registered numerous comments during Xcel’s Open House meetings 
(see permit application, Appendix G.7-G.10) and the scoping process stating that they 
would like to see the H frame structures removed.  While construction of a new line 
parallel to the Alliant line with structures capable of carrying two separate circuits 
(double-circuiting) might provide an opportunity in the future to replace the existing H 
frame structures, the existing Alliant line cannot be taken out of service during 
construction of the new line for reliability reasons, and for some presently unknown 
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period of time, landowners would have to contend with two sets of structures along this 
route.  It would reduce the impact on these farmers if any new structures that were 
installed were aligned with the existing H frame structures. 
 
It helps to minimize the impact on farmers from the presence of a transmission line if the 
line can be routed along section lines or half-section lines.  These locations tend to be 
property boundaries between landowners.  See Minnesota Rules part 4400.3150 (H). The 
Alliant line is located on the half section line for nearly all of its 22.5-mile length.  
Therefore, the proposed line could not be located along the half section line, but would be 
off set from the existing Allinat ROW requiring the new structures to be out in the fields 
at least 80 feet or more.  Placing the structures that far out in the field is likely to increase 
the impacts on agricultural land rather than reducing impacts. 
 
Numerous comments from landowners along the Alliant are contained in Xcel’s permit 
application in Appendix G.7-G.10).  Many of the comments offered are similar to the one 
offered by Craig Fransen on May 21, 2003: 
 

I am a landowner in Section One of Des Moines Township.  My concern is if you 
add a second set poles they will be located in our field and not along the fence 
line.  I would like the existing line removed and a new single pole line installed. If 
the second line were added it would be in our field.  With today’s large 
machinery, it would be difficult to farm between a second set of poles.  If it is not 
possible to have a single set of poles I feel it should be located along Interstate 90.  

 
5.4.2 Impacts on Farming Operations  
 
Farmers will have to take the structures into account when conducting normal farming 
operations.  It will take additional time to work around the structures.  Increased passes 
with farm equipment around the structures can lead to increased compaction in nearby 
tilled areas.  The structures can cause damage to farm equipment if there is a collision. 
 
Weed problems normally occur around transmission line poles where weed control 
thorough cultivation is not practical.  These areas must be hand sprayed to prevent 
propagation and spread of weeds throughout the filed.  The extra time and labor involved 
in the hand operations will raise production costs slightly. 
 
The aerial application of pesticides is made more difficult by the presence of a 
transmission line. 
 
It is impossible to quantify these additional costs that will result from the presence of a 
new transmission line on farmland.  These are the kinds of factors farmers along the 
Alliant route have dealt with for the past 50 years. 
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5.4.3 Construction Practices  
 
The construction and maintenance of a transmission line on agricultural land generate 
their own impacts on farming practices.  The major concerns have to do with soil 
compaction, erosion control, and damage to drain tile.  The concerns are the same 
regardless of the route selected for this transmission line.   
 
The use of heavy equipment to construct the transmission line will result in compaction 
of the soil.  The more equipment passes that are made along the right-of-way, the more 
compaction that results.  Xcel will be required to alleviate the compaction after the 
construction is complete.   
 
One way to minimize the impact of construction on the soils is to schedule construction 
for those times when the soils are least susceptible to compaction.  Freshly tilled and very 
wet soils are particularly susceptible to severe compaction.  Construction is not likely to 
start before late summer of 2005, since design work and right-of-way acquisition will 
take a year to complete, so only one planting season will be affected by construction.  
Xcel has indicated that it will take landowner concerns into account when scheduling 
construction of the transmission line, regardless of route.  
 
Right-of-way clearing, grading, and other disturbance of the soil during construction can 
increase the possibility of soil erosion.  Xcel will be required to take soil types and 
specific contours into account and develop and implement mitigation measures to control 
runoff and erosion during construction.   
 
The movement of heavy vehicles across a field and the digging of holes for the 
transmission structures can damage or destroy drainage tile unless the location of the tile 
system is known and avoided by all equipment operations during the construction of the 
transmission line.  Xcel will be required to ensure that the contractor is aware of the 
existence of drain tile and that measures are taken to avoid the tile where possible.  If any 
drain tile is damaged or destroyed by construction, Xcel will be required to repair or 
replace the tile at its expense.   
 
Xcel’s proposed route, except through the City of Jackson, would parallel I-90 and 
require a 45 foot right-of-way rather than a new 80 foot wide right-of-way if it were to 
require an all new right-of-way or to parallel the Alliant 161 kV line.  Following I-90 
may provide an opportunity for better structure placement with respect to farm fields or 
property boundaries.   In agricultural lands, transmission line structures will be placed on 
section lines and field breaks where possible, to minimize interference with agricultural 
operations. 
 
If the line were to parallel the Alliant right-of-way, farmers would prefer to have the 
parallel structures aligned with one another to minimize the inconvenience of working 
around two sets of structures, or even worse two staggered sets of structures.  
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5.5 Human Settlement 
 
High voltage transmission lines may cause a variety of potential impacts on the human 
rural and or urban environment.  Generally, the impacts are confined to the right-of-way 
and land immediately adjacent to the right-of-way. 
 
The main types of potential impacts on human settlement that have been attributed to 
HVTLs are people’s concerns about the proximity of these facilities to homes, 
farmsteads, businesses or other commercial activities.  None of the routes or route 
segments being considered will require removal of any buildings or the taking of homes.  
Xcel’s permit application, Appendix E.1, indicates that there are ten residences within 
300 feet of the I -90 route, four are within 100 to 200 feet and six within 200 to 300 feet.  
On the Alliant route, four homes are with 40 to 100 feet and seven are within 200 t0 300 
feet. 
 
Many of the residences along both routes are farmsteads, with outbuildings and 
shelterbelts around the farmsteads.  In order to avo id residences along the Alliant route, 
Xcel would have to cross from one side of the Alliant transmission line to the other to 
avoid interfering with the farmsteads or shelterbelts.  A similar situation exists along the 
eastern portion of the I-90 route.  In this case it may be easier to cross over the freeway to 
avoid residences rather than cross over the existing Alliant transmission line with the 
proposed line.  Some of the comment letters (See Appendix C.5, C.7, C.8, and C.13) 
expressed concerns about the transmission lines being so close to their residences. Xcel 
will work with all homeowners close to the designated route to minimize impacts. 
 
This proposed transmission line project will have not have a significant impact on human 
settlement patterns. 
 
Activities during construction of the transmission line also constitute a temporary 
negative impact in areas of human settlement and activities.  These include the traffic, 
noise, dust and physical disruption which can occur with any construction project. 
 
As the population of this area has increased, the electric demand has increased 
dramatically. The construction of this new transmission line will not lead to development 
that would not otherwise occur.     
 
5.6 Socioeconomics 
 
The socioeconomic impacts of a transmission line during the construction phases are 
generally considered to be minimal.   The impact of the construction on the local labor 
force is negligible since non- local personnel do almost all the work.  Because work on a 
high voltage transmission line is constantly shifting in location along the right-of-way 
and is relatively short in duration, the impact on an area’s housing and public services is 
usually not noticeable.  Expenditures in any one location during the construction period 
are comparatively small and limited to spending on food and lodging, gasoline and 
entertainment.  
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Once the HVTL is operational, its socioeconomic effects are generally negligible except 
for increases in the local tax base.  A relatively small number of utility personnel are 
required to maintain and inspect the line.  Much of the inspection is done by air.  Right-
of-way management occurs periodically, but requires only a minimal input of labor. 
 
The effect on the local tax base is proportional to the size of an area’s tax base valuation 
after the construction of the HVTL.  In rural areas with relatively small tax bases, the 
added valuation resulting from transmission lines can be significant.  The exact amount 
of taxes contributed to the local economy by a HVTL depends on several factors, 
including the original cost of the line, the proportion of original cost within a specific 
taxing unit, and the apportionment by the Minnesota Department of Revenue on Xcel’s   
apportionable value based on the HVTL’s original cost.  The Minnesota Department of 
Revenue’s utility company valuation rules specify the formula for apportioning the 
Minnesota apportionable value. See Minnesota Rules, Chapter 8100. 
 
5.7. Noise 
 
 During Construction 
 
Normal construction noise can be expected during the installation of transmission line 
structures.  This noise would result from the use of cranes, augers, compressors, air 
tampers, generators, cement and other types of trucks and other equipment.  These 
operations will be of short duration in any given location and conducted during daylight 
hours to minimize any unavoidable residential impact.  The noise impacts are the same 
regardless of which route is selected.   
 
 During Operation 
 
Transmission conductors and transformers at substations produce noise under certain 
conditions.  The level of noise or its loudness depends on conductor conditions, voltage 
levels and weather conditions.  Noise emissions from a transmission line occur during 
heavy rain and wet conductor conditions.  During dry weather, audible noise from 
transmission lines is an imperceptible, sporadic crackling sound. 
 
Audible noise is generally measured by the decibel (dB (A)) scale (the “A” suffix refers 
to the weighting network used for measurement), which is used for general noise 
ordinances.  Under the worst-case conditions the noise level will not exceed 43 dB (A) at 
the edge of the right of way during foul weather conditions.  For comparison, the 
maximum noise level permitted under standards established by the Minnesota Pollution 
Control Agency is 50 dBA during the nighttime.  Minn. Rules part 7030.0040. Minnesota 
Pollution Control Agency, Noise Pollution Control Standards at website:   
 

http://www.revisor.leg.state.mn.us/arule/7030/0040.html 
 
Residences are the nearest receptors to the substations and would fall under the Noise 



35 

Area Classification 1.  The nearest receptor to the Fox Lake Substation is approximately 
500 feet, whereas the nearest receptor to the Lakefield Junction Substation is 1,300 feet.  
No new transformers or other equipment will be installed at the substations that would 
increase the noise level.  In addition, the Fox Lake power plant is located adjacent to the 
Fox Lake Substation and produces greater noise levels than the substation. 
 
Xcel’s proposed route is close to I-90, for a significant portion of its length, so existing 
noise levels are mainly characterized by traffic noise.  Background noise along the 
Alliant line would consist of noise generated by farming activities.  
 
5.8  Historical and Archaeological Sites 
 
The Minnesota Historical Society noted in a May 15, 2003, letter regarding this project 
that “there are no properties listed on the National or State Register of Historic Places, 
and no known or suspected archaeological properties in the area that will be affected by 
this project.”  See Xcel application Appendix G.3.  
 
5.9 Impacts on Recreational Resources 
 
Recreation activities in the immediate vicinity of the designated transmission line route 
would be temporarily disrupted during line construction.  This would likely only last a 
few weeks on any particular line segment, and is not expected to cause significant or 
long-term impacts for whatever route is designated. 
 
The Des Moines River is a State Canoe Route. Both routes would cross the Des Moines 
River. Xcel’s proposed route would cross the river by the I-90 Bridge, while Route D-4 
would cross the river at the existing Alliant 161 kV line river crossing. There are two 
public carry- in river access points in Jackson.  The Des Moines Valley Sportsman Club is 
just south of I-90 and west of the Des Moines River.  This facility includes both a rifle 
and archery range.  The Jackson Golf Club is also south of Xcel’s proposed route and just 
west of Highway 71 in the City of Jackson. See permit application p. 43 
 
Both routes also cross the East Fork Des Moines River which meanders along the 
boundary between Jackson and Martin County.  The Fox Lake State Game Refuge 
encompasses Fox and Temperance Lakes near the eastern termination point at the Fox 
Lake Substation.  The Fox Lake Wildlife Management Area (WMA) is also located at 
this site, and will be crossed by either route selected. 
 
5.10 Visual Impacts 
 
The new transmission line structures will be the most visible part of the project.  Figures 
1 and 2, illustrate what the tubular steel structures will look like.  These structures will 
vary in height from 70 to 110 feet and be considerably taller than other features on the 
landscape. 
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Given the open nature of the agricultural landscape and the height of the tubular steel 
transmission line structures, the transmission line structures along I-90 will be visible to 
people using Clear Lake or Fox Lake and the Jackson Golf Club or Fort Belmont in the 
summer months.  Because the transmission line will cross the Des Moines River adjacent 
to the I-90 bridge or the existing 161 kV Alliant crossing,  the visual impact is not 
expected to be significant. Persons living along the I-90 right-of-way and travelers will see 
new transmission line structures where they did not exist before.  Electric transmission lines 
along road and freeway rights-of-way are common in the Minneapolis and St. Paul area and 
in many other states.  
 
 Those persons who live along the existing Alliant transmission line, or observe the 
structures along the Alliant right-of-way, which are 70 feet tall, will also see the new poles. 
 
Robert Nelson, from Sherburn, MN, in a letter dated December 28, 2003 (Appendix C-3) 
wrote that “I feel that from highway 4 to the Fox Lake plant the lines from Xcel and 
Alliance should be combined into one set and run on the existing path that it is on now.  
With all the lines on one set of poles the visual impact would probably be better because you 
would only see one pole instead of two like it is now.  Land values would not drop and not 
affect any future income of anyone’s children.” 
 
Double circuiting the existing Alliant 161 kV line with the proposed 161 kV line would 
consolidate transmission line facilities in this area and possibly alleviate some of the visual 
impacts people have commented on.  
 
5.11   Property Values 
 
John H. Nauerth, in a letter dated March 30, 2004, (Appendix C-17) wrote: 
 

Why then is the landowner, who will be hosting a transmission line, only, being 
offered 50% of the present real estate value and only a one time payment?  It 
appears to us, that there must be some way of receiving a revenue payment each 
and every year that the landowner is host to a transmission line.  Hosting a 
transmission line can be detrimental to the future valuation of the property.  A 
yearly payment will offset this circumstance to some degree. 

 
Some of the other comment letters received also expressed concerns about the value of 
the property if there is a transmission line on it. See Appendix C-3, C-5, C-7 and C-13.  
 
This issue of the impact of a new transmission line on property values arises in nearly 
every public discussion of transmission line permits.  It is impossible to know what the 
impact of a particular transmission line on a particular piece of property will be, and there 
are no studies of such impacts anywhere in Minnesota, except for a new study by Great 
River Energy that looks at property values in the northwest suburban area of the Twin 
Cities.  “Results of Power Line Study in Maple Grove, Minnesota”, prepared by Shenehon 
Company for GRE. January 30, 2004. 
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The following discussion in this section is taken from an EQB staff prepared 
“Environmental Assessment for Great River Energy 115 Proposal Plymouth-Maple 
Grove,” (EQB Docket No. 03-65-TR-GRE PMG, dated February 29, 2004. 
 
 Recent Studies 
 
There are studies available from other parts of the country.  These studies are instructive.   
 
Craig L. Solum and Associates, a firm of Wisconsin Certified Real Estate Appraisers, 
was hired by Northern States Power ( now d.b.a. Xcel Energy) to collect market 
substantiated information on the impact attributable to the imposition of transmission line 
easements on residential property values in suburban and undeve loped areas near Eau 
Claire and La Crosse, Wisconsin.  The Solum group examined 200 residential property 
transactions adjacent to or in close proximity to high voltage electric transmission lines in 
urban, suburban and rural areas of western Wisconsin during the mid 1990’s5.  The 
selection process used in his study concentrated primarily on upper price level residences 
and vacant lots ready for construction on the assumption that these properties would be 
most sensitive to potential negative influences.  In the report, Mr. Solum asserted that the 
very minor positive and negative impact results he observed indicate that there is 
virtually no impact present that is attributable to the presence of a transmission line 
encumbrance on residential properties. He stated,  
 

“It is typical for sale prices to vary from market values in ordinary 
transactions by several percentage points.  Each purchaser of a residence 
has different motives and expectations that result in varying reasons for 
the reconciliation of the final price paid.  The transmission line presence 
has no real impact on the price paid for residential property.”6 

 
Cowger and his associates looked at a number of property transactions in the vicinity of 
Portland, Oregon, Seattle, Washington, and Vancouver, British Columbia impacted by 
transmission lines of the Bonneville Power Administration (BPA)7.  As an introduction to 
the article, Cowger reviewed generalized findings from several studies done between 
1975 and 1995.  He extracted the following six key points from these studies:8 
 

                                                 
5 Transmission Line Impact Study Based on Paired Sale Comparisons of Residential 
Properties Located within Northwest and West Central Wisconsin, Craig Solum & 
Associates, 329 South River Street, Suite 100, P.O. Box 280, Spooner, Wisconsin 54801  
6 Ibid, pg  13 
7 Transmission Line Impact on Residential Property Values, Jr. Cowger et al, “Right of 
Way”  
September 1996 pg  13 
8  Ibid, pg .14 
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1. “Overhead transmission lines can reduce the value of residential and agricultural 
property.  The impact is usually small (0 – 10 per cent) for single family 
residential properties.” 

 
2. “Other factors such as location, improvements and lot size are more likely to be 

major determinants of sale price.” 
 

3. “Impacts on sales are most likely to occur on property crossed or immediately 
adjacent to the lines.” 

 
4. “In areas where the right-of-way has been landscaped or developed for 

recreational use, positive impacts have been measured.” 
 

5. “Impacts may be greater on small properties than for larger properties.” 
 

6. “Impacts are more pronounced immediately after construction of a new line and 
diminish over time.” 

 
Cowger et al9 examined 296 subject sales in four counties, each one paired with a 
comparable property transaction that occurred in the same year, where the comparable 
property was not influenced by an adjacent HVTL.   
 

“Analysis of this data shows overhead HVTLs had minimal impacts on residential 
property values in these metropolitan areas.  Seattle and Vancouver subjects 
averaged small decreases in property values (-1.00 per cent and -1.05 per cent 
respectively).  Portland subjects were on average, worth slightly more (+1.46 per 
cent) than the matched comparable properties.  None of the difference was 
statistically different from zero at the 95 per cent probability level.”10 

 
In the Final Environmental Impact Statement on the Arrowhead-Weston Electric 
Transmission Line Project, the Wisconsin Public Service Commission addressed the 
issue of property value changes associated with HVTL11.  This document looked at 
approximately 30 papers, articles and court cases covering the period from 1987 through 
1999. 
 

“In general there are two types of property value impacts that can be experienced 
by property owners affected by a new transmission line. The first is a potential 
economic impact associated with the amount paid by a utility for a right-of-way 

                                                 
9 Ibid, pgs  13-17  
10 Ibid,  pg  16 
11 Final Environmental Impact Statement , Arrowhead –Weston Electric Transmission 
Line Project, Volume I, Public Service Commission of Wisconsin Docket 05-CE-113, 
October 2000, pg 212-215 
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(ROW) easement.  The second is the potential economic impact involving the 
future marketability of the property.”12 
 
However, substantial differences may exist between people’s perceptions about 
how they would behave and their actual behavior when confronted with the 
purchase of property supporting a power line.”13 

 
“The presence of a power line may not affect some individual’s perceptions of a 
property’s value at all. These people tend to view power lines as necessary 
infrastructure on the landscape, similar to roads, water towers and antenna.  They 
generally do not notice the lines nor do they have strong feelings about them.”14 

 
The Final EIS provides six general observations among all the studies it evaluated. These 
are:15 

 
1. “The potential reduction in sale price for single family homes may range from 0 

to 14 per cent.   
 
2. “Adverse effects on the sale price of smaller properties could be greater than 

effects on the sale price of larger properties”. 
 

3. “Other amenities, such as proximity to schools or jobs, lot size, square footage of 
a house and neighborhood characteristics, tend to have a much greater effect on 
sale price than the presence of a power line.” 

 
4. “The adverse effects appear to diminish over time.”  

 
5. “Effects on sale price are most often observed for properties crossed by or 

immediately adjacent to a power line, but effects have also been observed for 
properties farther away from the line.”  

 
6. “The value of agricultural property is likely to decrease if the power line poles are 

placed in an area that inhibits farm operations.” 
 
Later on the same page, the Final EIS stated,  

 
 “In coastal states, such as California and Florida, the decrease in property values 
can be quite dramatic; in states within the Midwest (Minnesota, Wisconsin and 
the Upper Peninsula of Michigan),  the average decrease appears to be between 4 
and 7 per cent .“16   

                                                 
12 Final Environmental Impact Statement , Arrowhead –Weston,  pg 215 
13 Ibid, pg  213 
14 Ibid, pg  215 
15 Ibid, pg  215 
16 Ibid, pg  215 
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The Final EIS succinctly summarizes the dilemma in its closing paragraph which stated,  
 

“It is very difficult to make predictions about how a specific transmission line will 
affect the value of specific properties.”17 

 
In 1995, two university professors named Stanley Hamilton and Gregory Schwann 
published a highly empirical study of residential home prices in Vancouver, British 
Columbia 18.  The study contrasted sales in four separate Vancouver neighborhoods of 
residences adjacent to power lines of 60 kV or greater from 1985 to 1991.  The sample 
size was 12,097 transactions in the four study areas.  The authors stated,  
 

“We find that properties adjacent to a line lose 6.3 per cent of their value due to 
proximity and the visual impact.”  “The statistical findings presented in this 
article lead one to conclude that the depressing effect power lines have on 
property value is not merely an American phenomenon.” 19 

 
Haider and Haroun did a quantification of property value impacts of high voltage 
transmission lines examining 27,400 freehold residential properties sold in the Toronto 
area during 199520.  This research presents summary statistics, uses several econometric 
models and spatial autoregressive techniques to analyze the data.  This research offers 
strong evidence to the claim that proximity to HVTL lowers property values.  Results 
suggest that properties within one kilometer lose between 4 to 6.2 per cent of their total 
value strictly due to power line effects.  The loss in value decreases with distance from 
the power lines.  The authors chose to use actual transaction prices and not assessed 
property values. They assert that only market prices can reflect the true perceptions of 
consumers of the impact of HVTLs on residential real estate values.  They also 
discovered that the relationship between proximity to power lines and price reduction is 
not uniform throughout the Greater Toronto area. The study concludes with an analysis of 
its own limitations.  
 
5.12 Impacts on the Natural Environment 
 
HVTL facilities, wherever they are located, cause some changes in the existing natural 
environment.  As noted earlier, these changes can be brought about by the construction 
process, the physical presence of the line, operation, maintenance and repair of the 
facilities, or by management of the transmission line right-of-way.  The level of impact 

                                                 
17 Ibid pg 215 
18 Stanley Hamilton and Gregory Schwan, “Electric Transmission Lines and Property 
Value, “Land Economics, Vol 71, No. 4, p 436 (1995).  
19 Ibid  pg 436 
20 Murtaza Haider & Antoine Haroun, “Impact of Power Lines on Freehold Residential 
Property Values in the Greater Toronto Area,” Master’s Thesis, Department of Civil 
Engineering, University of Toronto, 2000. 
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varies both with the type of activity, and with the nature of the existing environmental 
features. 
  
5.12.1 Impacts on Wildlife 
 
The most significant impacts on wildlife are related to the destruction of habitat itself 
during construction or the maintenance of a cleared right-of-way.  However, these 
impacts tend to be temporary, with the original population gradually reestablishing or 
even expanding along rights-of-way, due to their edge effect, have been shown to provide 
abundant food and valuable cover for many species of wildlife.  This benefit can be 
enhanced in wooded areas by the use of selective cutting, rather, than clear cutting 
techniques.  Impacts to the wooded areas near the Des Moines River and the small 
woodlots associated with farmstead along the routes will be avoided when possible. 
 
5.12.2 Impacts on Bird Populations and Mitigative Measures 
 
Raptors, waterfowl and other bird species may also be affected by the construction and 
placement of the transmission lines.  Avian collisions are a possibility after completion of 
a transmission line. Waterfowl are typically more susceptible to transmission line 
collision, especially if the line is placed between agricultural fields that serve as feeding 
area, or between wetlands and open water, which serve as resting areas. See permit 
application, p. 57. 
 
Large birds, such as raptors, could potentially be impacted by new transmission lines 
through electrocution.  Electrocution occurs when birds with large wing spans come in 
contact with either two conductors or a conductor and a grounding device.  Xcel Energy 
transmission line design standards provide adequate spacing to eliminate the risk of 
raptor electrocution.  See permit application, p.57. 
 
The Minnesota Department of Natural Resources, in its consultation with Xcel Energy, 
noted the possible impact to Canadian Geese using the Game Refuge on and around the 
Fox Lake area.  Xcel Energy in its application stated that: “Xcel Energy will install swan 
flight diverters (SFD) on the shield wire of the line from Highway 4 to the Fox Lake 
Substation.” See permit application, p. 57. 
 
SFDs are preformed spiral shaped devices made of polyvinyl chloride that are wrapped 
around the shield wire. 
 
5.12.3 Rare and Unique Natural Resources 
 
The only rare and unique resources identified within the Project area are associated with 
remnants of prairie land near the old railroad grade in Jackson which is in a degraded 
state. 
 
The Minnesota DNR and the U.S. Fish and Wildlife Service did not identify any impacts 
to rare, threatened, or endangered species within the proposed Project corridor or along 
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the Alliant 161 kV transmission line.  In its letter dated May 13, 2003, the DNR stated 
that “no impacts to known occurrences of rare features are anticipated”. 
 
The DNR has requested that Xcel Energy revegetate disturbed soil adjacent to and within 
the prairie fragment, if necessary,  with native prairie species, to improve the quality of 
the remnant while decreasing the opportunity for exotic species to invade the area. 
 
5.12.4 Impacts on Water Quality 
 
Aquatic ecosystems which are located near or crossed by transmission lines can sustain 
damage during the construction process or be adversely affected by changes in water 
quality as a result of activities during construction and operation of the line.  Potential 
impacts include the introduction of sediment and other pollutants during construction, 
increased runoff pollutants, and the possibility of temporary shore or channel 
modification where construction equipment has to enter the body of water.  Most of these 
impacts are relatively temporary, being restricted to the construction phase, and can be 
mitigated with adequate care during right-of-way design and construction. 
 
The watersheds crossed by the project include the Des Moines River, Rock River and 
Blue Earth. The majority of each route corridor is in the Des Moines River watershed. 
 
Crossing of streams with equipment is avoided to the greatest extent practicable.   
 
There will be no change in grading required for construction of the transmission line. 
During construction, there is the possibility of sediment reaching surface waters as the 
ground is disturbed by excavation, grading and construction traffic. Once the project is 
complete, there will be no impact on surface water quality. 
 
There are several small wetlands along or near the current Alliant 161 kV transmission 
line.  The National Wetlands Inventory identified nine wetlands in the vicinity of Xcel’s 
proposed corridor.  See Permit Application, Appendix D.11.  Many of the wetlands are 
hydrologically connected to area lakes, river and streams.  All of these wetlands are small 
and can be readily avoided.  If any of the wetlands are crossed, Xcel Energy will need a 
permit from the Department of Natural Resources. 
 
Xcel Energy’s construction practices and EQB route permit conditions are designed to 
prevent sediment from entering surface waters.  Transmission line structures will not be 
placed in wetlands and construction crews will avoid crossing wetlands where possible. If 
wetlands must be crossed, wooden mats will be used to further minimize soil compaction.   
 
The Minnesota DNR Division of Lands and Minerals regulates utility crossings over, 
under, or across any state land or public waters identified on the Public Waters and 
Wetlands Maps.  A license to Cross Public Waters is required under Minnesota Statutes, 
section 84.415 and Minnesota Rules, Chapter 6135.  Xcel works closely with the DNR on 
these permits and will file for them once the line design is complete. Minimal impacts to 
wetlands and waters are anticipated, irrespective of which route is designated. 
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5.12.5 Impacts on Air Quality 
 
The project would generate localized pollutant emissions from the construction 
equipment over the entire construction duration, approximately 12 months.  Vehicular 
emissions associated with maintenance and repair of the transmission line would be the 
only long-term source of emissions during the operational phase of the project. 
 
Dust emissions (fugitive dust) would be caused by construction activities especially 
during site preparation and installing structure foundations, when travel would occur on 
unpaved roads and surfaces that would create fugitive dust. The magnitude of these 
emissions is influenced heavily by weather conditions and the specific construction 
activity taking place. Fugitive dust may be controlled by spraying the working area when 
conditions are warranted.  
 
Use of construction equipment and emissions from motor vehicles would also adversely 
affect air quality because mobilization of the workforce and materials for construction 
would emit pollutants that would contribute to existing levels. 
 
Exhaust emissions from primarily diesel equipment will vary according to the phase of 
construction but will be minimal and temporary.   
 
There will be no impact on air quality during operation of the lines. 
 
There will be no significant adverse impacts to the surrounding environment because of 
the short and intermittent nature of the motor vehicle emissions and dust-producing 
construction phases.  
 
5.13 Electrical Effects 
 
The voltage of the transmission line, current flow in the conductors, weather conditions 
and the design of the transmission line cause electrical environmental effects. 
 
An analysis and discussion of these electrical effects can be split into three general 
categories; those caused by the electrical conductor surface which result in air ionization 
(“corona”); those caused by the electrical field between the conductors and ground (or 
objects) due to the voltage of the line (“electric fields”); and those caused by the current 
in the line (“magnetic fields”).  
 
5.13.1 Corona 
 
Corona is an electrical phenomenon occurring around the conductor and related hardware 
when the electrical field strength at the conductor surface exceeds a certain critical value; 
namely, the electrical breakdown strength of the surrounding air.  This breakdown 
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strength is highly variable, dependent on a number of atmospheric and climatic 
conditions, including air pressure, relative humidity, and wind.  Corona does not 
normally occur at voltages below 345 kV and is not expected to be a problem for this 
proposed project. 
 
5.13.2 Field Effects 
 
An operating high voltage alternating current overhead transmission line has associated 
electric and magnetic fields.  Both are capable, through different “coupling” mechanisms, 
of inducing static charges and/or currents in nearby conductive objects. With respect to 
public health and safety, the electrical field is a predominant concern during normal 
operation; only during a line to ground fault (a short circuit between a conductor and the 
ground) is the magnetic field of major concern.  The normal magnetic field can, however, 
interfere with telephone and railroad communications equipment near the line. 
 
5.13.2.1 Electric Fields  
 
The electric field induces a voltage and current on conductive objects located within the 
field.  It is present whenever the transmission line is electrically energized; its strength is 
a function of the line geometry and operational voltages.  The voltage that the electric 
field will induce on an object depends on the size of the object, the strength of the field, 
and how well the object is grounded. 
 
Xcel calculated the electric fields for all of the various transmission line design options 
for this project, and they are shown in Table 4. The calculated maximum electric field at 
mid-span, one meter above the ground level, is 1.03 kV per meter for the proposed 
69/161 kV configurations, without the 69 kV circuit installed).  This number is 
significantly less than the maximum limit of 8 kV per meter that has been a permit 
condition imposed by the MEQB in other HVTL route permits. This standard was 
implemented to prevent serious hazard from shocks when touching large objects, such as 
tractors, parked under larger transmission lines (500 kV).  See “Public Health and Safety 
Effects of High Voltage Overhead Transmission Lines” prepared by Robert S. Banks, 
Minnesota Department of Health, 1977. 
 
These values assume a specific design and may change slightly for other line designs.  
These ground level field strengths decrease with increased line height; therefore, these 
maximums would occur generally only near the center of each span, where the conductor 
is closest to the ground. The minimum ground clearance is 26 feet (or more) at maximum 
operating temperature.  Also, the ground level electric field decreases with an increased 
distance from the line. 
 
An electric field can induce voltage on conductive objects. The principal known problem 
with this induced voltage is with large metallic objects such as farm equipment, vehicles, 
structures with large metal components, wire fences, etc.  If such an object is not 
adequately grounded when a person touches it, a current can flow through the person’s 
body to the ground.  This can, depending on the circumstances, be potentially hazardous 
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or simply result in an annoying shock similar to “carpet shock.” For lines operating at 
230 kV or below, this is not generally regarded to be a problem.   
 
Other concerns relating to the electric fields are the possibility of accidental fuel ignition 
from a spark and possible long-term health effects from long-term exposure to these low 
strength fields. 
 
 5.13.2.2 Magnetic Fields  
 
The magnetic field associated with transmission line operation can induce currents and 
voltage in long, parallel conductors such as fences or telephone cables.  The induced 
voltage is dependent on line geometry, the current carried on the line, the distance to the 
conducting object, the length of parallel, the grounding of the conducting object, and the 
shielding of the conducting object. 
 
 Xcel has also calculated the magnetic fields for all of the various transmission line 
design options for this project and they are shown in Table 5. According to Xcel Energy, 
the maximum calculated ground level magnetic field produced by the normal operating 
current is 39 milligauss for the single pole davit arm, 161 kV line. Under peak operating 
conditions this increases from 39 to 58 milligauss.  There are no recognized Minnesota 
standards for magnetic fields.  The State of Florida requires the magnetic field at the edge 
of the right-of-way to be less than 150 mG for a 69 to 230 kV transmission line; and the 
state of New York limits the magnetic field at the edge of the right –of-way to less that 
200 mG.  See discussion in 5.13.4 for more information. 
 
The one situation representing a potential public safety hazard is associated with a line-
to-ground fault (a short circuit between a conductor and the ground, which causes 
extremely high and unequal currents to flow in the conductors.  This high current induces 
hazardous voltages on parallel conductors for as long as the fault continues.  Normally 
such a fault will cause the line to be disconnected from its power supply within about 
one-fourth of a second.  
 
The operation of telephone cables and other cable communication systems can be 
affected by both the magnetic fields occurring during normal operations and the much 
larger magnetic fields occurring during a fault. 
 
5.13.3 Electric and Magnetic Fields and Public Health 

Unless otherwise noted, the discussion in this section is taken from an EQB staff 
prepared “Environmental Assessment for Great River Energy 115 Proposal Plymouth-
Maple Grove,” (EQB Docket No. 03-65-TR-GRE PMG, dated February 29, 2004).  
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The Minnesota Department of Health maintains a web page with information about 
electric and magnetic fields.  The following five statements are found at 
http://www.health.state.mn.us/divs/eh/radiation/emf/index.html21  

 “Even though electric and magnetic fields are present around appliances 
and power lines, more recent interest has focused on the potential health 
effects of magnetic fields. This is because some epidemiological studies 
have suggested that there may be an association between increased cancer 
risks and magnetic fields.” 

Interagency White Paper on EMF 
 

In 2002, Minnesota formed an Interagency Working Group to evaluate the body of 
research and develop policy recommendations to protect the public health from any 
potential problems resulting from HVTL EMF effects.  The Working Group consisted of 
staff from the Department of Health, the Department of Commerce, the Public Utilities 
Commission, the Pollution Control Agency, and the Environmental Quality Board.  The 
Department of Health coordinated the activities of the Working Group.   
 
In September 2002, the Working Group published its findings in a White Paper on 
Electric and Magnetic Field (EMF) Policy and Mitigation Options (hereinafter “White 
Paper”).22  The following quote from the White Paper summarizes the findings of the 
Working Group: 
 

“Research on the health effects of EMF has been carried out since the 
1970’s.  Epidemiological studies have mixed results – some have shown 
no statistically significant association between exposure to EMF and 
health effects, some have shown a weak association. More recently, 
laboratory studies have failed to show such an association, or to establish a 
biological mechanism for how magnetic fields may cause cancer.  A 
number of scientific panels convened by national and international health 
agencies and the United States Congress have reviewed the research 
carried out to date.  Most concluded that there is insufficient evidence to 
prove an association between EMF and health effects; however many of 
them also concluded that there is insufficient evidence to prove that EMF 
exposure is safe.”23 

 
Given the questions and controversy surrounding this issue, several Minnesota 
agencies that regularly deal with electric generation and transmission formed an 

                                                 
21 Minnesota Department of Health Website 
http://www.health.state.mn.us/divs/eh/radiation/emf/index.html  
22 A White Paper on Electric and Magnetic Field (EMF) Policy and Mitigation Options, 
Minnesota State Interagency Working Group on EMF Issues, September 2002, 
http://www.health.state.mn.us/divs/eh/radiation/emf/emfrept.pdf  
23 “White Paper”  pg. 1 
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Interagency workgroup to provide information and options to policy-makers.  
Based on its review the Work Group believes the most appropriate public health 
policy is to take a prudent avoidance approach to regulating EMF.24  Policy 
recommendations of the Work-Group include: 
 

§ apply low-cost EMF mitigation options in electric 
infrastructure construction projects,  

§ encourage energy conservation,  
§ encourage distributed generation,  
§ continue to monitor EMF research,  
§ encourage utilities to work with customers on household EMF 

issues and  
§ provide public education on EMF issues.25   

 
The Minnesota Department of Health made the following statement in the “White Paper”: 
 

“The Minnesota Department of Health concludes that the current body of 
evidence is insufficient to establish a cause and effect relationship between EMF 
and adverse health effects.  However, as with many other environmental health 
issues, the possibility of a health risk from EMF cannot be completely dismissed.  
The uncertainty surrounding EMF health effects presents a difficult context in 
which to make regulatory decisions.  This approach suggests that one should 
avoid any activity or exposure about which there are questions of safety or health, 
at least to the extent that an activity can be avoided easily or cheaply. “26  

 
 Other EMF Studies 
 
Recent studies of potential human health effects from transmission line EMF done in 
California27 and for the Arrowhead line EIS in Wisconsin28 have shown the same 
conclusions of no discernible health impacts from power lines.  Both of these studies 
recommend the general precaution of minimizing unnecessary contact and advise prudent 
avoidance to EMF exposure. 
 
The 1999 National Academy of Science report from its National Research Council found,   
 

                                                 
24 “White Paper”, pg.  2 
25 Ibid, pg.  2  
26 Ibid, pg.  36 
27 California Department of Health , California EMF Program (2002), An Evaluation of 
Possible Risks from Electric and Magnetic Fields (EMFs) from Power Lines, Internal 
Wiring , Electrical Occupations and Appliances AND Policy Options in the Face of 
Possible Risks from Power Frequency Electric and Magnetic Fields (EMF) pg. 383 
28 Arrowhead-Weston Transmission Project, Final Environmental Impact Statement (EIS) 
Wisconsin Public Service Commission, Oct 10, 2000 pg  5-21 
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“No clear, convincing evidence exists to show that residential exposures to 
electric and magnetic fields (EMFs) are a threat to human health.  After examining more 
than 500 studies spanning 17 years of research, the committee said there is no conclusive 
evidence that electromagnetic fields play a role in the development of cancer, 
reproductive and developmental abnormalities, or learning and behavioral problems.  
Specifically, no conclusive and consistent evidence shows that exposures to residential 
electric and magnetic fields produce cancer, adverse neurobehavioral effects, or 
reproductive and developmental effects.  Committee chair Charles F. Stevens, 
investigator, Howard Hughes Medical Institute, and professor, Salk Institute, La Jolla, 
Calif. said Research has not shown in any convincing way that electromagnetic fields 
common in homes can cause health problems, and extensive laboratory tests have not 
shown that EMFs can damage the cell in a way that is harmful to human health.”29 
 

EMF Standards  
 

“Electric utilities have a variety of methods for reducing EMF exposures when 
they upgrade or install transmission and distribution lines.  The main methods for 
mitigating EMF include increasing distance from the line, using phase 
cancellation, shielding, and limiting voltage and current flow levels.”30 

 
As indicated in its application, Xcel Energy provides information to the public, interested 
customers and employees for them to make an informed decision about EMF.  Xcel 
Energy will provide measurements for landowners, customers and employees who 
request them.  In addition, Xcel Energy has followed the “prudent avoidance” guidance 
suggested by most public agencies.  This includes using structure designs that minimize 
magnetic field levels and siting facilities in locations with the fewest number of people 
living nearby.  See permit application p. 31. 

 
These standards are designed to minimize human exposure from electric and magnetic 
fields. 

 
EMF field strength decreases with increasing distance from the line.  This design 
standard provides significant protection from electric fields for every homeowner 
adjacent to the proposed transmission line, even those within 30 to 40 feet of the line or 
right-of-way. This electric field density charge limit standard is more than sufficiently 
protective of human health impacts from EMF for the lower voltage 161 kV line 
proposed for this project. 

“Currently there are no federal or state health-based exposure standards for 
magnetic fields. This is due to the fact that there is inadequate scientific evidence 
to develop a health-based standard. References to safe/unsafe magnetic field 
levels in studies are not health-based standards; they are arbitrary exposure cut off 

                                                 
29 National Academy of Science, National Research Council, Stevens, et al,  1999, 
Possible Exposure to Residential Electric and Magnetic Fields  pg. 132 
30 “White Paper” pg. 2 
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points used by researchers, and they provide no scientific basis to evaluate or 
estimate potential health risks.”31 

On the basis of the most current information available and the expert advice of the 
Interagency workgroup on EMF lead by the Minnesota Department of Health, the EQB 
has not established any standard or regulatory limit on magnetic fields from HVTLs. 

5.14 Stray Voltage 
 
A January 9, 2004, comment letter from Marguerite and Joel Burmeister (Appendix C-7) 
wrote “With the 161 kV line running this close to the hog facility, I feel it would create 
problems with breeding, farrowing, nursery growth and finishing growth of the hog.  The 
new 161 kV line will also devalue the property a considerable amount with the 
appearance, the noise from the lines, and the chance of stray voltage.” 
 
This was the only comment letter received regarding stray voltage. 
 
Stray voltage has been a concern on some dairy farms because it can impact operations 
and milk production.  Stray voltage problems are usually limited to the distribution and 
service lines directly serving the farm or the wiring on a farm affecting farm animals that 
are confined in areas of electrical use.  Typically, in those instances when transmission 
lines have been shown to contribute to stray voltage, the electric distribution system 
directly serving the farm or the wiring on a farm was directly under and parallel to the 
transmission line.  These circumstances are considered in installing transmission lines 
and can be readily mitigated.  The new 161 kV transmission line is not proposed to run 
parallel to any existing distribution line for long distances. Consequently, no stray voltage 
issues are anticipated with this project. See permit application p.32. 
 
5.15 Economics 
 
5.15.1 Cost Estimates 
 
Cost estimates for all route options, route segments, substations, load serving options and 
the methods of implementing those options are included in Table 6, “Summary of Costs 
for Lakefield Junction to Fox Lake Route Options Including the Jackson Load Serving 
Project Options”. These are the only cost estimates available.  The economic details of 
the various alternatives and route options were developed by Grant Stevenson of Xcel 
Energy and were sent to the EQB on April 9, 2004. 
 
These estimates also include separate costs associated with the 69 kV transmission line 
and other associated facilities necessary to serve load growth in the Jackson area. The 69 
kV line will be provided by Great River Energy or Missouri River Energy Services.  
Load growth in Jackson will also require a new substation in the vicinity of the Jackson 

                                                 
31 Minnesota Department of Health Website 
http://www.health.state.mn.us/divs/eh/radiation/emf/index.html  
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Industrial Park that would tie into the substation owned by the City of Jackson, located 
south and east of the Jackson Industrial Park. 
 
Xcel’s proposed I-90 route, and route options D-5 or D-1-B, which incorporates a local 
load serving plan for Great River Energy, the City of Jackson and Missouri River Energy 
Services, is the most cost effective option. The load serving plan includes a new 69 kV 
transmission line and a 161/69 kV substation.  Incorporation of Xcel’s 69/161 kV design 
in the EQB’s route permit decision will eliminate the need for a new right-of-way for the 
69 kV line. 
 
5.15.2 Cost of Undergrounding in the Vicinity of the Jackson Airport 
 
The Citizens Advisory Task Force requested that Xcel Energy provide cost estimates for 
burying a portion of the 161 kV transmission line.  The Task Force was primarily 
concerned about the route locations adjacent to Interstate 90 (Route Option D-1-C) and 
others that would be within the height restriction zone in the vicinity of the Jackson 
Municipal Airport. 
 
For purposes of this analysis, Xcel Energy used the information provided in the aerial 
photo in Appendix D.10 of the Xcel’s Route Permit Application to determine the area of 
possible height restrictions for both the existing runway and possible alignments for a 
future runway.   
 
This data was based on information from the City of Jackson’s consultant who is 
studying the potential expansion of the Jackson Airport. 
 
Xcel Energy project manager Grant Stevenson, on March 24, 2004, provided the 
following analysis of the costs associated with undergrounding a portion of the proposed 
161 kV line near the Jackson airport and also offered comments on the disadvantages of 
building underground transmission lines.  
 

Xcel Energy determined approximately two-thirds of a mile (3,500 feet) of the 
161 kV transmission line along Route Option D-1-C would need to be buried to 
avoid the height restriction area.  The gross cost of undergrounding this segment 
is approximately $3,200,000.   However, this would offset approximately 
$240,000 of overhead construction, resulting in a net cost increase to the project 
of $2,960,000.  Please note that these cost estimates are preliminary and would 
likely change with additional detailed engineering and survey information. 

 
This underground installation would require three power cables and a continuous 
ground wire, all placed in a concrete-encased duct bank.  The underground cables 
connect to the overhead line on two termination poles (one on each end).  Each 
termination pole is approximately 110 feet tall and eight feet in diameter at the 
base.   
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The concrete duct bank measures approximately two feet wide by three feet high.  
Burial depth to the top of the concrete duct would typically be three feet, but 
could vary from one to six feet deep.  A splicing manhole would be located near 
the midpoint of the duct.   

 
The duct bank requires a 30-foot wide easement.  Construction requires a trench 
to be opened approximately six to 10 feet deep and 15 to 20 feet wide.  Plastic 
(PVC) conduit is installed in racks surrounded by wooden forms.  Concrete is 
poured to fill the voids between the conduits and to provide a protective cover.  
When the concrete has cured, the forms are removed and the trench is backfilled.  
Duct construction would take about 12 to 16 weeks.   

 
The disturbed area would be restored with native grasses.  Small shrubs would be 
allowed within the easement.  No trees would be allowed within the easement 
area to protect the duct from damage due to root growth.   

 
When the duct is complete, cables would be pulled through the conduits and 
installed on the termination poles.  Pulling, splicing and termination work would 
take approximately eight weeks.   

 
Mr. Stevenson also commented that:  The major disadvantages to building 
underground transmission lines are: 

 
§ High installation and capital costs.  The cost of a single circuit 161 kV line for 

the same distance (3500 feet) would be about $240,000 based on a $361,630 cost 
per mile estimate for a single circuit 161 kV line for this project. 

 
§ Difficulty determining the location of a failure on an underground line.  For 

overhead lines, failures can be found through visual inspection. 
 
§ Difficulties in accessing the failure in an underground line.  Such failures are 

typically repaired in hours or days.  Underground cable failures, though rare, 
must first be located, then excavated and repaired.  Underground cable repairs 
can take weeks or months depending upon the extent of damage and the 
availability of replacement materials.  Overhead line failures can be repaired 
within hours or days. 

 
5.16  Electrical System Reliability 
 
Among the major requirements placed upon power systems are high service quality and 
preservation of the integrity of interconnected system operation.  Service quality means 
continuity of supply and constancy of voltage and frequency.  While these broad 
requirements have been in effect for some time, the absolute quantitative expression of 
them has evolved as public needs and expectations have changed.  Today’s requirements 
for electric service place a very high priority on continuity of service and on fast 
restoration in the event of a loss of service. 
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In this instance, the PUC has determined that electrical system reliability would be 
compromised if the Alliant line were taken out of service for an extended period of time.  
 
5.17   Summary of Mitigative Measures 
 
5.17.1 National Electric Safety Code  
 
Utilities must comply with the most recent recently published edition of the National 
Electric Safety Code, as published by the Institute of Electrical and Electronics 
Engineers, Inc., and approved by the American National Standards Institute  when 
constructing new facilities or reinvesting capital in existing facilities.  See Minnesota 
Statute section 326.243 and Minnesota Rules part 7826.0300 Subpart 1.  
 
The National Electric Safety Code is a voluntary utility developed set of standards 
intended to ensure that the public is protected. The NESC covers electric supply stations 
and overhead and underground electric supply and communication lines, and is 
applicable only to systems and equipment operated by utilities or similar systems on 
industrial premises.  For more information go to:  
 

http://standards.ieee.org/faqs/NESCFAQ.html#q1 
 
Xcel will design the proposed transmission line, substation modifications and all other 
associated facilities to meet or exceed all relevant state codes and those of the NESC.  
Xcel Energy adheres to or exceeds NESC standards regarding clearances to ground, 
clearances to crossing utilities, clearance to buildings, right-of-way widths, erecting 
power poles, and stringing transmission lines. 
 
Appropriate standards will be met for construction and installation, and all applicable 
safety procedures will be followed after installation.  The proposed transmission line will 
be equipped with protective devices to safeguard the public from the transmission line if 
an accident occurs and a structure or conductor falls to the ground.  The protective 
equipment would de-energize the line when an event occurred.  In addition, the 
substation facilities will be fenced and access restricted. 
 
5.17.2 Other 
 
The only identified environmental effects that cannot be avoided are primarily short-term 
during the construction of the line. 
 
Native vegetation will be maintained within the designated route that is compatible with 
the operation and maintenance of the transmission line.   
 
Soils will be revegetated as soon as possible to minimize erosion or some other method 
will be used during construction to prevent soil erosion.  
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During construction temporary guard or clearance poles are installed at crossings to 
provide adequate clearance over other utilities, streets, roads, highways, railroads, or 
other obstructions after any necessary notifications are made or permit requirements met 
to mitigate any concerns with traffic flow or operations of other utilities. 
 
Xcel will work with Martin and Jackson counties to ensure that all the requirements for 
construction within zoning districts are met. 
 
Minor changes in the designated route can avoid a particular building or structure.  
 
If radio or television interference occurs because of the presence of the transmission line, 
Xcel will mitigate the problems so that reception is restored. 
 
Poles will be placed close to the field lines to ensure minimal loss of farmland, where 
possible. 
 
Xcel will attempt to construct the transmission line before crops are planted. 
 
Xcel will compensate farmers to repair soil compacted lands or employ contractors to 
chisel plow the right-of-way. 
 
Xcel will implement practices during construction to prevent sediment from entering 
surface waters. 
 
Transmission line structures will not be placed in wetlands. 
 
Where possible, construction crews will avoid crossing wetlands. Where such crossings 
are necessary, wooden mats will be used to decrease compaction. 
 
Crossing of streams with equipment will be avoided to the greatest extent practicable. 
 
Construction equipment will not be allowed to pass through the Des Moines River and 
the East Fork of the Des Moines River. 
 
Xcel Energy will maintain sound water and soil conservation practices during 
construction and operation of the transmission line to protect topsoil on adjacent water 
resources and minimize soil erosion. 
 
Xcel will minimize tree felling and shrub removal near the Des Moines River by 
removing only trees that would impact the safe operation of the facility. 
 
Impacts to the wooded areas near the Des Moines River and small woodlots near the 
route will be avoided when possible. 
 
Swan Flight Diverters will be installed on the shield wire of the transmission line 
between Highway 4 and the Fox Lake Substation. 



 
 
 
 
 
 
Figure 1:  Xcel Energy Double Circuit 161/69 kV or 
161/161 kV Transmission Line Structure 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
Figure 2:  Xcel Energy Single Circuit 161 kV 
Transmission Line Structure 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
Figure 3:  Xcel Energy 161 kV Davit Arm Structure 
Right-of-Way Requirements Adjacent to a Road 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
Figure 4:  Xcel Energy 161 kV Davit Arm Structure 
Right-of-Way Requirements 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5:  Alliant Energy 161 kV Line and Xcel Energy 161 kV Davit-Arm 
Stucture Right of Way Requirements 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6   Schematic of Poles and I-90 Route 



    Table 1:   Route Comparisons 

Route Length 
(miles) 

# of 
Poles Corridor Sharing 

# 
Residences 
within 300' 

Total 
ROW 
(acres) 

Cost** Comments 

      Type Length %         

Xcel 
Proposed 
Route 

25.5 225 Interstate, 
transmission line 23.5 92 10 166.42 $10,279,063  Project incorporates local load serving plan for GRE, Jackson 

and MRES (see Section 3.2.2 of Xcel Energy application). 

D-4 - Parallel 
Alliant Energy 
line- DC 
161/69 to LK 
Jct-Jackson & 
SC161 kV line 
Jackson-Fox 
Lake 

22.3 197 Transmission 
Line 22.3 100 11 215.60 $8,886,000  

Xcel Energy is currently working with GRE and MRES to 
determine what option would be pursued for local load serving 
(see section 3.2.2 of Xcel Energy application).  Final 
information will be provided by 4/9/04. 

  

Route Segment Comparison Through Jackson from MP 9 to MP 12 

Route Length 
(miles) 

# of 
Poles Corridor Sharing 

# 
Residences 
within 300' 

Total 
ROW 
(acres) 

Cost 
Difference Comments 

      Type Miles %         
Xcel 

Proposed 
Route 

Segment 

3.03 27 n/a - - 0 29.38   Follows property lines and abandoned railroad corridor. 

D-5 3.16 28 Railroad, 
Interstate 

1.99 63 0 22.20  $         
(579,063) 

  

D-1-C 2.28 20 Interstate 2.28 100 0 12.44  $         
(177,063) 

Height restrictions due to airport. 

D-1-B 3.06 27 Interstate 1.25 41 0 24.37  $         
(149,063) Follow I-90 and property lines.  

Assumptions:           
1. Number of poles was calculated using the anticipated 600-foot span between poles, which was divided into the length of each route and/or route section.  This number is 
approximate since the final number of poles is dependent on the final design. 
2.  Total ROW was calculated using a 45 to 80 width (ROW) depending on the location of the transmission line along the length of each route and/or route section.   

**Note:  See Cost summary to EQB April 2004.pdf for more detail on costs. 
         4/9/2004 

 



 
 
 

Table 2:   Land Use Comparison 
 

  Xcel Proposed Route 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts 
Agricultural 84.0 52.65 8.65 67.13 0.21 
Grassland 12.8 7.28 1.32 9.29 0.03 
Commercial 2.2 1.35 0.23 1.73 0.01 
Industrial 0.7 0.43 0.07 0.54 0.00 
Residential 0.3 0.20 0.03 0.25 0.00 
Other 0.0 0.00 0.00 0.00 0.00 
Total 100 62 10 79 .24 
 D-4 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts 
Agricultural 95.10 51.42 8.59 65.62 0.21 
Grassland 4.50 2.43 0.41 3.11 0.01 
Commercial 0.00 0.00 0.00 0.00 0.00 
Industrial 0.40 0.22 0.04 0.28 0.00 
Residential 0.00 0.00 0.00 0.00 0.00 
Other 0.00 0.00 0.00 0.00 0.00 
Total 100 54 9 69 .22 
Assumptions:   

1. Numbers are represented in acres, unless otherwise indicated. 
2. Road ROW represents the area used for the temporary construction road along the route.  It was calculated using a 20-foot width, which 

accounts for the temporary construction access road ROW along the each route and/or route section. 
3. Temp Impacts (Poles) was calculated assuming a 2000 square foot area around each pole.  This number takes into account the Road ROW 

calculated in Assumption #3, so the impacted area around the pole is not counted twice.   
4. Total Temp (Temporary) Impacts is the sum of the Road ROW and Temp Impacts (Poles). 
5. Total Perm (Permanent) Impacts is assumed to be 50 square feet per pole.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Table 3:    Segment Alternatives Through Jackson 

 
  Xcel Proposed Route Segment 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts 
Agricultural 62.97 4.63 0.77 5.40 0.02 
Grassland 21.58 1.59 0.26 1.85 0.01 
Commercial 14.91 1.10 0.18 1.28 0.00 
Industrial 0.00 0.00 0.00 0.00 0.00 
Residential 0.00 0.00 0.00 0.00 0.00 
Other 0.54 0.04 0.01 0.05 0.00 
Total 100 7.35 1.22 8.57 0.03 
 D5 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts 
Agricultural 30.22 2.32 0.39 2.70 0.01 
Grassland 59.18 4.53 0.76 5.29 0.02 
Commercial 0.45 0.03 0.01 0.04 0.00 
Industrial 7.21 0.55 0.09 0.64 0.00 
Residential 0.00 0.00 0.00 0.00 0.00 
Other 2.94 0.23 0.04 0.26 0.00 
Total 100 7.66 1.28 8.94 0.03 
 D-1-C 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts  
Agricultural 21.86 1.21 0.20 1.41 0.01 
Grassland 77.04 4.26 0.71 4.97 0.02 
Commercial 0.46 0.03 0.00 0.03 0.00 
Industrial 0.00 0.00 0.00 0.00 0.00 
Residential 0.00 0.00 0.00 0.00 0.00 
Other 0.64 0.04 0.01 0.04 0.00 
Total 100 5.53 0.92 6.45 0.02 
 D-1-B 

Land Use LU% 
Road 
ROW 

Temporary 
Impacts (Poles)  

Total 
Temporary 

Impacts 
Total Permanent 

Impacts 
Agricultural 42.21 3.13 0.52 3.65 0.01 
Grassland 51.46 3.82 0.64 4.45 0.02 
Commercial 0.41 0.03 0.01 0.04 0.00 
Industrial 2.51 0.19 0.03 0.22 0.00 
Residential 0.00 0.00 0.00 0.00 0.00 
Other 3.41 0.25 0.04 0.30 0.00 
Total 100 7.42 1.24 8.65 0.03 

Assumptions:   
1. Numbers are represented in acres, unless otherwise indicated. 
2. Road ROW represents the area used for the temporary construction road along the route.  It was calculated using a 20-foot width, which accounts for 

the temporary construction access road ROW along the each route and/or route section. 
3. Temp Impacts (Poles) was calculated assuming a 2000 square foot area around each pole.  This number takes into account the Road ROW calculated 

in Assumption #3, so the impacted area around the pole is not counted twice.   
4. Total Temp (Temporary) Impacts is the sum of the Road ROW and Temp Impacts (Poles). 
5. Total Perm (Permanent) Impacts is assumed to be 50 square feet per pole.   

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4 
Calculated Electric Fields (kV/m) for Proposed Lakefield Junction to Fox Lake 161 kV Transmission Line Designs 

(3 Feet Above Ground) 

 Distance to Proposed Centerline 

Type Voltage -300' -200' -100' -50' 0' 50' 100' 200' 300' 

Single circuit davit arm 169 kV 0.01 0.02 0.11 0.42 0.83 0.49 0.14 0.03 0.01 

Double circuit davit arm with 
161/161 kV line 

169/169 kV 0.01 0.02 0.02 0.19 1.0 0.15 0.04 0.02 0.01 

Double circuit davit arm with 
161/69 kV line 

169/72 kV 0.01 0.02 0.03 0.18 0.90 0.04 0.03 0.01 0.01 

Double circuit davit arm with 
69 kV not installed 

169/0 kV 0.01 0.02 0.04 0.18 1.03 0.04 0.03 0.02 0.01 

 



 

 

Table 5:  
Calculated Magnetic Flux Density (milligauss) for Proposed Lakefield Junction to Fox Lake 

161 kV Transmission Line Designs (3 feet Above Ground) 

 Distance to Proposed Centerline 
 Condition Amps -300' -200' -100' -50' 0' 50' 100' 200' 300' 

Average 440 0.6 1.4 4.8 14 39 14 4.6 1.2 0.5 
Single pole davit 
arm, 161 kV line 

Peak 660 0.8 1.8 6.6 21 58 22 7.4 2.1 1.0 

Average 252/25 .03 0.7 2.6 7.5 15 7.6 2.6 0.7 0.3 
Double circuit 
161/161 kV davit 
arm  

Peak 420/461 0.5 1.2 4.4 12 25 13 4.3 1.2 0.5 

Average 440/68 0.6 1.2 4.8 14 28 9 3.3 1.0 0.5 
Double circuit 
161/69 kV davit 
arm with 161 and 
69 kV lines 
installed 

Peak 660/125 0.8 1.9 7.2 21 42 13 4.9 1.5 0.7 

Average 440/0 0.6 1.3 5.1 15 29 10 3.7 1.1 0.5 
Double circuit 
161/69 kV davit 
arm without 69 
kV line installed Peak 660/0 0.9 2.0 7.6 23 44 14 5.5 1.6 0.8 

 



Route
Total Length 

(Miles)
Double Circuit 
Length (Miles)

Single Circuit 
Length (Miles) Line Costs A

Cost Relative to 
Xcel's Proposal

Substation 
Costs B Total Costs 69/161 1

Cost Relative to 
Xcel's Proposal 161/161 2

Cost Relative to 
Xcel's Proposal

Xcel's Proposal 25.5              11.7 13.8               10,279,063$       -$                  995,858$    11,274,921$       13,874,921$  -$               15,374,921$        $                  -   
D-1-C 24.8              10.0 14.8               9,700,000$         (579,063)$        995,858$    10,695,858$       14,240,858$  365,937$       15,515,858$        $       140,937 
D-1-B 25.5              11.6 13.9               10,102,000$       (177,063)$        995,858$    11,097,858$       13,697,858$  (177,063)$      15,197,858$        $      (177,063)
D-5 25.6              11.5 14.1               10,130,000$       (149,063)$        995,858$    11,125,858$       13,725,858$  (149,063)$      15,225,858$        $      (149,063)

D-4 C 22.5              10 12.5               8,886,000$         (1,393,063)$     995,858$    9,881,858$         14,469,358$  594,437$       15,781,858$        $       406,937 
D-4                

Double Circuit 161/161 
Provision C, D, 3 22.5              22.5 -                 10,836,000$       556,937$          995,858$    11,831,858$       17,986,858$  4,111,937$    17,731,858$       3,856,937$     

A - Line Costs:  Double circuit 161/69 from Lakefield Junction to east side of Jackson; single circuit 161 Jackson to Fox Lake.  Double circuit proposed to support Jackson load-serving plans
B - Lakefield Junction and Fox Lake
C - Route costs do NOT include a reroute to avoid the height restriction zones on the north end of the proposed airport runways. 
D - Includes cost to remove Alliant line at $20,000 per mile.
1 - This option includes a 69 kV line from Lakefield Jct to Jackson, built as double circuit with Xcel's new 161 line, and a 161/69 sub with a single transformer sub off the Xcel 161 line.  See Option 1 details below.
2 - This option includes a 161/69 sub with two transformers.  No 69 kV line is required.  See Option 2 details below.
3 - Xcel's new line built as double circuit 161/161 parallel to Alliant's existing 161 line, allowing eventual removal of Alliant line.  See Option 3 below.  

Option 1:  69 kV line from Lakefield and single 161/69 transformer sub Option 2:  2 - 161/69 transformers sub
(No 69 line from Lakefield Jct required under this scenario)

Route
69 line from 

Lakefield
Additional 161 

line to sub Substation E Total Route
69 line from 

Lakefield
Additional 161 

line to sub Substation E Total

11.7 miles @ $75 k n/a n/a n/a
877,500$           $                      -   $       2,600,000 n/a $                     -   $              4,100,000 $         4,100,000 

10 miles @ $75 k; 
1.5 miles @ $150k 2 miles @ $360k n/a 2 miles @ $360k

975,000$          720,000$             $       2,600,000 n/a 720,000$           $              4,100,000 $         4,820,000 
11.6 miles @ $75 k n/a n/a n/a

870,000$           $                      -   $       2,600,000 n/a $                     -   $              4,100,000 $         4,100,000 
11.5 miles @ $75 k n/a n/a n/a

862,500$           $                      -   $       2,600,000 n/a $                     -   $              4,100,000 $         4,100,000 
12.5 miles @ $75 k 5 miles @ $360k n/a 5 miles @ $360k

937,500$          1,800,000$          $       2,600,000 n/a 1,800,000$        $              4,100,000 $         5,900,000 

E - New substation near Jackson to serve local load E - New substation near Jackson to serve local load
69 kV line to be built entirely (or in the case of D-1-C almost entirely) as double circuit with Xcel's 161 line

Option 3:  Assumes New 161 line is built to allow Alliant 161 to move to same strurctures
(Therefore the Jackson load-serving 69 line cannot be built as double circuit)

Option/Route

69 line from 
Lakefield (as 
single circuit)

Additional 161 
line to sub Substation E Total

11.7 miles @ $150k 5 miles @ $360k
1,755,000$       1,800,000$          2,600,000$        6,155,000$               

n/a 5 miles @ $360k
-$                  1,800,000$          4,100,000$        5,900,000$               

Prepared by Grant Stevenson
E - New substation near Jackson to serve local load Xcel Energy, April 9, 2004
69 kV line built as single circuit on separate right of way

Section labled "With Jackson Load Serving" shows the total cost of Xcel's project plus the future project to build a 161/69 substation near Jackson to serve customer load in the Jackson area.  The load serving project will be built by another utility, not 
Xcel.  The load serving facilities, other than the 161/69 double circuit provisions from Lakefiled Junction to Jackson, are not part of Xcel's application.  

69/161 Option          
Route D-4

Table 6:  Summary of Costs for Route Options Including the Jackson Load Service Project Options

Section labled "Xcel's Proposal and CATF Routes" includes costs to build Xcel's 161 line and necessary substation upgrades at Lakefield Jct and Fox Lake, plus provisions for double circuit 161/69 poles from Lakefield Jct to Jackson to accomodate the 
future Jackson load serving substation.  

D-5 $              3,462,500 

D-4 $              5,337,500 

D-1-C

D-1-B

Xcel's Proposal $              3,477,500 

$              4,295,000 

$              3,470,000 

With Jackson Load Serving

161/161 Option         
Route D-4

Xcel's Proposal and CATF Routes

Xcel Energy Project Cost Summary

Jackson Load Serving Cost Details

Xcel's Proposal

D-1-C

D-1-B

D-5

D-4





































































Appendic C 
Comment Letters 
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Citizen letter, Jan 30, 2004      C-13 
 
Citizen letter, Feb 5, 2004      C-14.1 
 
Citizen letter, Feb 5, 2004      C-14.2 
 
Resolution, Feb 5, 2004      C-14.3 
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Map, Feb 5, 2004       C-14.5 
 
Citizen letter, Feb 13, 2004      C-15 to C-15a 
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