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THE MORTON COUNTY PLANNING AND ZONING COMMISSION MINUTES 
September 24, 2025 
 
Chairman Kist called the Morton County Planning and Zoning Commission meeting to order at 
5:31 P.M. September 24, 2025, in the Morton County Commission Room, 210 2nd Ave NW, 
Mandan, North Dakota. Commissioners present were Zachmeier, Buckley, Tomac, Berger, Ell 
Jr., Braun and Wald. Also present were County Planner Natalie Pierce and Deputy Auditor 
Eckroth.  
�
Rohr moved and Braun seconded to approve the agenda.  All voting aye, motion carried. 
 
Buckley moved and Ell Jr. seconded to approve the minutes from August 27, 2025. All voting 
aye, motion carried. 
 
Chairman Kist opened the Public Hearing – request from Grant and Sherilyn Johnson for the 
final plat of a short-form subdivision known Vakkert Sted Second Subdivision, a zoning map 
amendment from Agricultural to Estate on approximately 11.12 acres in the NW ¼ of Section 2, 
Township 138N, Range 86W, Morton County. 
 
Buckley moved and Berger seconded recommend approval of the final plat of the short-form 
subdivision known Vakkert Sted Second Subdivision a zoning map amendment from 
Agricultural to Estate, as the subdivision conforms to the regulations established in Article 7 of 
the Morton County Land Use Code and conforms to the land use priorities established in the 
2045 Comprehensive Plan. All voting aye, motion carried. 
 
Chairman Kist opened the Public Hearing – petition from Security First Bank, New Salem, 
ND to vacate Public Right of Way described as the South 40 feet of County Road 139 (Ash 
Avenue West) between 7th St North and 8th Street North in New Salem, ND, Morton County on 
approximately .34 acres in the NE ¼ of Section 4, Township 140N, Range 83W, Morton County. 
 
Rohr moved and Tomac seconded recommend approval of the petition to vacate the south 40 feet 
of County Road 139/Ash Ave between 7th St N and 8th St N, New Salem, upon approval by the 
City of New Salem of a plat that incorporates the right of way into the existing lot owned by the 
petitioner. All voting aye, motion carried. 
 
Chairman Kist opened the Public Hearing: request from DimeTime Feeders LLC for a special 
use permit for expansion of an existing animal feeding operation from 2,000 head to 5,000 head 
on approximately 320 acres in the S ½ of Section 4, Township 140N, Range 83W, Morton 
County. 
 
Wyatt Larson, applicant spoke on behalf of the feedlot explaining the operation.  
 
Janel Olson resident near the feedlot she has concerns with dust control and the speed limit but 
also implied the feedlot truckers have obeyed the speed limits and as for the dust control the 
feedlot truckers are not the only ones using the roads, she hopes the County would help with dust 
control.  
 
Landowner to the north of the project, Schmidt, has concerns with deposing of animal carcasses 
and testing of ground water. Mr. Schmidt is not opposed of the feedlot. Planner Pierce directed 



 

Page 2 of 3 
 

him to the ND DEQ. 
 
Zachmeier moved and Buckley seconded recommend approval of a special use permit to the 
Morton County Commission to allow the expansion of an animal feeding operation from 2,000 
head of cattle to 5,000 head of cattle, as the use does not violate required state setbacks from 
occupied residences and is within the spirit of Article 11 Section 29 of the North Dakota 
Constitution with the following conditions: 

• The applicant shall provide a copy of the ND Department of Environmental Quality 
feeding operation permit and all required ND DEQ application materials, to the County 
Zoning Administrator at the time the application is submitted to ND DEQ. 

• Special use permit shall not become active unit the county receives a copy of an 
approved, expanded feeding operation permit form ND DEQ. 

• If the facility falls out of compliance with any federal, state or local regulation, the permit 
shall be automatically suspended until  the facility returns to compliance 

• The applicant acknowledges the 80,000 lb weight limit on County Road 83 and 
understands that all overweight commercial traffic must obtain permits through 
LoadPass. 

All voting aye, motion carried.  
 
Chairman Kist opened the Public Hearing: request from Boulder Homes LLC for the 
preliminary plat of a long-form subdivision known as Maverick Estates Second Subdivision and 
a zoning map amendment from Agricultural to Residential on approximately 41.26 acres in the 
SE ¼ of Section 21, Township 138N, Range 81W, Morton County. 
 
Ell Jr moved and Berger seconded to recommend approval of the preliminary plat of the long-
form subdivision known as Maverick Estates Second Subdivision and a zoning map amendment 
from Agricultural to Residential, as the subdivision conforms to the regulations established in 
Article 7 of the Morton County Land Use Code and as the subdivision conforms to the policies 
established in the 2045 Comprehensive Plan. All voting aye, motion carried.  
 
Commissioner Rohr leaves. 
 
Chairman Kist opened the Public Hearing: Draft Morton County Land Use Code Amendment 
Section 5-300 Carbon Dioxide Collection Facility. 
 
Dawn Shepard, stated Environmental Concerns; Stormwater, Emissions and Wildlife. 
 
Patrick Martin EOC Manager, commenting on Shepard’s concerns with emergency management 
evacuation plans for the Carbon Dioxide Collection Facility. 
 
Melissa Friesz, stated concerns with animals, if something would happen to her herd because of 
the Carbon Dioxide Collection Facility who would be liable? 
 
Buckley moved and Tomac seconded to recommend to County Commission the adoption of the 
Morton County Land Use Code Amendment Section 5-300 Carbon Dioxide Collection Facility. 
All voting aye, motion carried. 
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Chairman Kist opened the Public Hearing: Draft Morton County Land Use Code Amendment 
Section 5-400 Solar Energy Generation Facility. 
 
Dawn Shepard shared her concerns.  
 
Planning & Zoning Board consensus is to establish a subcommittee to work on the draft of 
Section 5-400 Solar Energy Generation Facility of the Morton County Land Use Code. 
  
Braun moved and Tomac seconded to adjourn the meeting at 7:48 pm. All voting aye, motion 
carried. 
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1.0   INTRODUCTION 

The Longspur Wind Project, wholly owned by Minnesota Power, (Longspur Wind) is submitting this application 
for a Special Use Permit (SUP) to construct the Longspur Wind Energy Project (Project). The proposed Project 
is located in Morton County, North Dakota and will have a nameplate capacity of approximately 202.5 
megawatts (MW). The Project consists of up to 45 wind turbines, 12 alternative wind turbine locations, access 
roads, electrical collection lines and communication systems, a substation (Longspur Substation), one Aircraft 
Detection Lighting System (ADLS) radar tower, an operations and maintenance (O&M) facility, a laydown 
yard, and one permanent meteorological (MET) tower.  

The Project will be located entirely within Morton County, with the exception of the transmission line. The 230-
kilovolt (kV) transmission line (Transmission Line) will connect the Project’s substation in Morton County to 
the existing Tri-County 230 kV substation in Mercer County, which will also serve as the Project’s Point of 
Interconnection (POI). The transmission line is approximately 2.3 miles long, of which approximately 2.0 miles 
will be located in Morton County. In accordance with the Morton County Land Use Code, the transmission line 
falls under the public utilities exemption; therefore, it is not included in this SUP application. 

Minnesota Power is an investor-owned public utility headquartered in Duluth, Minnesota. Minnesota Power 
supplies retail electric service to 150,000 retail customers, including some of the nation’s largest industrial 
customer operations, and wholesale electric service to 14 municipalities in a 26,000-square-mile electric 
service territory located in northeastern Minnesota. Minnesota Power’s transmission network is 
interconnected with the regional transmission grid to promote reliability. Minnesota Power is a member of the 
Midwest Independent System Operator (MISO) and the Midwest Reliability Organization (MRO). 

Minnesota Power operates a 1,600 MW peak demand system with electric power generation in the form of 
renewable wind, solar, and hydropower generation facilities, as well as coal, biomass, and natural gas-fired 
power plants in Minnesota, and wind energy generation facilities in North Dakota. Minnesota Power also 
purchases electricity from independent power producers and other public utilities. Minnesota Power delivers 
550 MW of electricity to Minnesota Power’s service area via its 465-mile-long HVDC +/-250-kV transmission 
line (HVDC Line), which includes substations and a conversion facility near Center, North Dakota. 

1.1 Compliance with the Morton County Land Use Code  

This SUP application demonstrates that the Project meets the conditions set forth in the Morton County Land 
Use Code adopted on September 8, 2014, and amended on March 13, 2025 (Land Use Code). Appendix A 
includes the Morton County Unified Development Application for the Project. 

Longspur Wind will also comply with all applicable North Dakota Public Service Commission (PSC) siting 
requirements and plans to submit applications for a Certificate of Site Compatibility (wind project) and a 
Certificate of Corridor Compatibility and Route Permit (Transmission Line) to the PSC in the fourth quarter of 
2025.  

1.2 Project Area  

The Project Area identified below includes the locations where Longspur Wind has obtained easement 
agreements to construct wind turbines and associated facilities. The Project Area was selected to include all 
areas necessary for Longspur Wind to optimize the wind resource while avoiding and minimizing impacts to 
environmental resources. The Project Area encompasses approximately 26,100 acres and has obtained 
easements in Morton County in the areas identified in Table 1 (see Figure 1). 
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Table 1 Project Area  Legal Description  

County Township Name Township Range Section(s) 1 

Morton Morton Unorganized 
Territory 

139 N 87 W 4, 5, 6, 9 

88 W 1, 4, 5 

140 N 87 W 5, 6, 7, 8, 17, 18, 19, 20, 28, 29, 30. 
31. 32. 33, 34 

88 W 1, 2, 3, 4, 9 – 33, 36 

89 W 13, 14, 24 
1 Note that locations within the Project Area may be located within the Section but may not encompass the 
entire Section. 

1.3 Project Schedule  

The commercial operation date is dependent upon permitting, equipment deliveries, and other development 
activities. Longspur Wind is targeting construction to begin in Q3 2026, provided all pre-construction permits 
and approvals have been obtained. 

1. Permits:  Longspur Wind is responsible for undertaking all required environmental studies 
and will obtain all permits and licenses that are required following issuance of the Certificate 
of Site Compatibility and Certificate of Corridor Compatibility and Route Permit. Obtaining 
county permits is a critical priority for the Project and will allow Longspur Wind to move 
forward with other commitments on the Project. 

2. Equipment Procurement, Manufacture, and Delivery: Longspur Wind equipment orders 
are in process and equipment will be delivered at or around the beginning of construction 
and will continue through the construction phase. 

3. Construction: Construction is scheduled to begin as early as Q3 2026, subject to obtaining 
necessary permits, road restrictions, and weather. The engineering, procurement, and 
construction contractor will be responsible for completing all construction, including roads, 
wind turbine assembly, electrical, and communications work. Construction will take 
approximately one year to complete. 

4. Testing Operations: Longspur Wind anticipates testing to begin between Q3 and Q4 2027. 

5. Commercial Operation: Longspur Wind anticipates commercial operation of the Project to 
begin producing energy in Q4 2027.
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2.0   PROJECT EQUIPMENT DESCRIPTION 

The Project expects to use up to 45 wind turbines with a capacity of up to 5 MW per turbine and 12 alternative 
turbine locations. Exact turbine models are subject to change to ensure selection of a turbine that is both cost 
effective and optimizes land and wind resources. The final turbine type selection may affect the number and 
configuration of the turbine array.   

To the extent reasonably possible, Longspur Wind will use materials, colors, textures, and locations that will 
blend the Project into the natural setting and existing environment and in compliance with Section 5-180 of 
the Land Use Code. 

2.1 Wind Turbine Generators  

The wind turbine will have up to a 370.7-foot-high hub height and a maximum height of 638.2 feet from the 
base of the tower to the tip of the upright blade. The turbines are designed to begin operation in wind speeds 
of 6.7 miles per hour (mph) and will reach the rated capacity at a wind speed of 24.6 mph.  

2.2 Turbine Rotors  

Each rotor will consist of three blades mounted to a rotor hub. The hub is attached to the nacelle, which 
houses the gearbox, generator, brake, cooling system, and other electrical and mechanical systems. The 
selected wind turbine will have an up to 534.8-foot rotor diameter with a swept area of 224,640.5 square feet. 

2.3 Turbine Towers  

The tower is described as cylindrical/conical or tubular steel tower with flange connections. The towers are 
designed with the majority of internal welded connections replaced by magnet supports to create a 
predominantly smooth-walled tower. Magnets provide load support in a horizontal direction and internals, such 
as platforms, ladders, etc., are supported vertically (that is, in the gravitational direction) by a mechanical 
connection. The smooth tower design reduces the required steel thickness, rendering the tower lighter 
compared to one with all internals welded to the tower shells. Surfaces are coated for protection against 
corrosion. All welds are made by automatically controlled power welding machines and ultrasonically 
inspected during manufacturing per American National Standards Institute specifications. 

Each turbine can be accessed through a lockable steel door at the entrance platform approximately 9.8 feet 
above ground level. Access to the top platform in the tower is by a ladder or service lift. Access to the nacelle 
from the top platform is by ladder. Access to the transformer room in the nacelle is controlled by a lock. Interior 
lights are factory installed at interval points from the base of the tower to the tower top. The turbine is equipped 
with lights in the tower, nacelle and hub. The main controller is placed in the tower bottom of the turbine. 

2.4 Turbine Light ning Protection  

Lightning and ground protection for all wind farm equipment is designed and constructed to be compliant with 
all applicable National Electrical Code and National Electrical Safety Code requirements. Each turbine will be 
grounded and shielded to protect against lightning. The grounding system will be installed during foundation 
work, will be designed for local soil conditions, and will be in accordance with local utility or code requirements. 
The electrical components will also be protected. 

Each wind turbine has a lightning protection system (LPS), which helps protect the wind turbine against the 
physical damage caused by lightning strikes. The LPS consists of five main parts: lightning receptors on 
blades, down conducting system, protection against overvoltage and overcurrent, and shielding against 
magnetic and electrical fields. 
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2.5 Electrical Collection System  

The electricity generated by each turbine is stepped up to a power collection line voltage of 34.5 kV via a 
transformer mounted inside the nacelle of each wind turbine. The electricity generated at each turbine will be 
collected by a system of underground power collection lines within the Project Area and brought to the 
Longspur Substation. The Longspur Substation will step up the voltage from 34.5 kV to 230 kV, enabling it to 
be transmitted along overhead transmission lines.  

Communication lines will be placed parallel to underground power collection lines and terminate at the O&M 
building. 

2.6 Electrical Power Transmission Line s 

The Transmission Line (2.0 miles of which will be in Morton County) will convey power from the planned 
Longspur Wind energy collection substation in Morton County to the POI at the existing Tri-County Substation 
in Mercer County. The Transmission Line will have minimum interference with farming and irrigation 
operations and is an exempted use under the Land Use Code. 

2.7 Access Roads 

Access to each turbine will be facilitated by a compacted gravel road. Access roads have been sited in 
consultation with landowners to avoid or minimize impacts to land use and the environment. The access roads 
will be approximately 16 feet wide (total easement width is approximately 25-30 feet) and constructed with 
locally sourced gravel, if available. The access roads will support the size and weight of maintenance vehicles.  

2.8 Associated Facilities  

In addition to wind turbines, the Project includes access roads, an underground electrical collection system, 
an underground SCADA communication system, the Longspur Substation, an O&M building, one ADLS radar 
tower, and one MET towers. The turbine-generated electricity is transmitted to a nacelle-mounted transformer, 
where it is converted to the 34.5 kV collection line voltage. The underground collection line system transmits 
the electricity to the collection substation, where it is converted to the Transmission Line voltage of 230 kV. 
Longspur Wind will construct a 2.3-mile-long, 230-kV Transmission Line to connect the Longspur Substation 
to the existing Tri-County 230 kV substation in Mercer County, which will also serve as the POI.  
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3.0   WIND ENERGY FACILITY REGULATIONS (MORTON COUNTY LAND USE 
CODE, SECTION 5-180) 

Longspur Wind will comply with all Morton County Land Use Code standards and State of North Dakota 
siting requirements. The following section is a description of how the Project will comply with all Standards 
for Wind Energy Facilities in Section 5-180 of the Land Use Code (see Figures 2 – 5). 

3.1 Standards  

3.1.1 Appearance  Standards  (Code Section 5 -180.b.1) 

The proposed wind turbine generators will be installed on tubular, monopole-type towers that will be 
painted a non-reflective, non-obtrusive color and will not display any advertising except for reasonable 
identification of the manufacturer or Project operator. Turbines will also be marked with a visible 
identification number to assist with provision of emergency services. 

Buildings and related structures at the Project will, to the extent reasonably possible, use materials, colors, 
textures, and locations that will blend the Project to the natural setting and existing environment. 

Except for lighting required by the Federal Aviation Administration and PSC, wind turbine generators within 
the Project will not be artificially lit. 

3.1.2 Construction and Maintenance Standards  (Code Section 5 -180.b.2) 

Construction of the Project will require new aggregate-surfaced access roads. After the construction phase 
and during operation of the Project, the access roads will be used by O&M crews while inspecting and 
servicing the wind turbines. The access roads will be between towers, offset as necessary to allow for 
adequate access. One road will be required for each string of turbines. Although a 25- to 30-foot-wide 
disturbance area is likely during construction, the permanent access roads will primarily be low profile to 
allow cross-travel by farm equipment and will be approximately 16 feet wide. The permanent access roads 
will be maintained during the operation of the Project and unless otherwise requested by the landowner, 
will be returned to their original condition upon Project decommissioning. 

The location and construction of the Project's access roads and other infrastructure shall, to the extent 
reasonably possible, minimize disruption to farmland, the landscape, and agricultural operations within the 
county. Prior to construction, Longspur Wind will make arrangements (including obtaining permits) for road 
use access road intersections, maintenance and repair of damages with the governmental jurisdiction with 
authority over each road. Longspur Wind and its representatives have and will continue to coordinate 
efforts with the county road engineer through the development process. 

Longspur Wind will promptly repair or replace any fences or gates removed or damaged during all phases 
of the Project's life unless otherwise negotiated with the affected landowner. Additionally, the Project will 
provide for continuity in electric fence circuits when installing gates where electric fences are present. 
Where necessary or requested by landowners, the Project will construct gates or fences such as those 
around the collection substation. 

The Project will be responsible for all maintenance associated with the turbines and private roads 
accessing the turbines during Project operation. Additionally, Longspur Wind will enter into a road 
maintenance agreement with the Morton County Road Department to ensure that all County roads used 
during construction are repaired or restored to a condition at least equal to the road condition prior to 
construction of the Project. Prior to construction, the Project will contact the Morton County Engineer and 
request an inspection of the haul routes. Additionally, the Project will abide by all state and local overweight 
requirements outlined in North Dakota Century Code Chapter 39-12, including obtaining permits. 
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Longspur Wind will take into account and avoid all drainage tiles during all phases of Project life. If drainage 
tiles are broken or damaged by the Project, Longspur Wind will promptly repair or replace all damaged 
drainage tiles unless otherwise negotiated with the affected landowner. 

Longspur Wind will minimize tree removal and will not remove groves of trees or shelter belts without 
written approval of the impacted landowner. 

Longspur Wind will site laydown yards at least 0.5 mile from the nearest occupied dwelling; however, this 
setback may be waived, if stated in writing, by both the owners and inhabitants (if different). 

3.1.3 Public Safety Standards (Code Section 5- 180.b3) 

Prior to construction, Longspur Wind will prepare and provide fire protection and medical emergency plans 
to local emergency and medical service providers including rural fire district, Sheriff's Department, 
Emergency Management, and local emergency medical service providers having jurisdiction over the 
area.  

Each wind tower will be marked with a visible identification number to assist with provision of emergency 
services, and Longspur Wind will file with the Morton County Emergency Manager a wind energy facility 
map identifying wind turbine locations and numbers. 

Longspur Wind will provide educational material to landowners within the site boundaries and, upon 
request, to interested persons about the Project and any restrictions or dangers associated with the 
Project. Longspur Wind also provide any necessary safety measures, such as warning signs and gates 
for traffic control or to restrict public access to turbine access roads, substations, and wind turbines. 
Longspur Wind will comply with provisions outlined in their public safety plan. 

Within 24 hours of an occurrence, Longspur Wind will notify the Morton County Emergency Manager of 
any extraordinary event. Extraordinary events include, but shall not be limited to, fires, tower collapse, 
thrown blade, collector or feeder line failure, or injured wind turbine facility worker or private person. 
Longspur Wind, within 30 calendar days of the occurrence, will submit a report to the County Emergency 
Manager describing the cause of the occurrence and the steps taken to avoid future occurrences. 

3.1.4 Collector  System  Standards (Code Section 5 -180.b4) 

The Project collectors and communication cables will be placed underground to a depth of at least 4 feet 
when located on private property and placed within or adjacent to the land necessary for wind turbine 
access roads, unless otherwise negotiated with the affected landowner. Collectors and communication 
cables placed on private property will be in accordance with the easement negotiated with the affected 
landowner. No overhead feeder lines (overhead collectors or communication cables) will be used as part 
of the Project. 

Longspur Wind will be responsible for compliance with all federal, state, and local laws applicable to the 
generation, storage, transportation, clean-up, and disposal of hazardous wastes generated during any 
phase of the Project’s life. 

Longspur Wind will site the substation so that it is set back from the nearest occupied dwelling by at least 
0.5 mile; however, this setback may be waived, if stated in writing, by both the owners and inhabitants (if 
different).  

3.1.5 Turbine Setback Standards  (Code Section 5- 180.b5) 

The setbacks used in designing the Project comply with or exceed those required by Morton County Land 
Use Code setbacks for wind turbines, the PSC wind energy-specific exclusion area setbacks per North 
Dakota Administrative Code Section 69-06-08-01(2) and North Dakota Century Code Section 49-22-05.1, 
and vendor standards, including a 1,900-foot setback from inhabited nonparticipating residences. Table 2 
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lists the Morton County Land Use Code setbacks used in designing the Project. The distances are based 
on the largest wind turbine. The largest contemplated wind turbine will measure up to 638.2 feet from the 
base of the tower to the tip of the upright blade. 

Longspur Wind is requesting a Variance from Morton County’s Land Use Code’s setback distance of 1.1 
times the height of the turbine plus 75 feet under Section 5-180.b.5.C for the Project’s associated 
Transmission Line. Longspur wind will be the owner and operator of the line. The Project does however 
meet the PSC’s setback requirement of 1.1 times the height of the turbine for the Transmission Line. 

The Project will work with local entities to ensure Morton County’s Land Use Code’s setback standards 
are met. The Project layout has been designed to comply with the County’s setbacks; however, if turbines 
are within the setback zone from aboveground communication or electrical lines. Minnesota Power will 
work with utilities to bury their communication or electrical lines. If setback requirements cannot be met 
alternative turbines will be selected. 

Table 2 Turbine Setback Standards Designated by the Morton County Land Use Code  

Setback Type Setback Distance in Land Use Code 
Setback Distance as 

Applied to Project 

Occupied dwelling, commercial 
building, publicly used structure 
or facility, or state and county 
park 

1.25 x height of the turbine or 1,320 
feet, whichever is greater 

1,320 feet 

State park and county park 0.5 mile 0.5 mile 

Interstate, state, or county road; 
or above-ground communication 
or electrical lines; or railroad right-
of-way 

1.1 x height of the turbine plus 75 
feet from the centerline of the 
existing right-of-way or object 

777 feet 

Section lines Turbine shall be set back 100 feet 100 feet 

Setback from the wind energy 
facility perimeter 

1.5 x height of the turbine1 957.3 feet 

1 A variance may be granted if an authorized representative or agent of the applicant and those affected 
parties of adjoining properties with associated wind rights sign a formal and binding agreement expressing 
all parties’ support for a variance that may reduce the setback requirements. 

Longspur Wind understands that Morton County has many sensitive sites, and the Board of County 
Commissioners may ask Longspur Wind to avoid these sites in granting an SUP.  

3.2 Minimum Ground Clearance (Code Section 5- 180.c) 

Longspur Wind understands that the blade tip of any wind turbine shall, at its lowest point, have ground 
clearance of no less than 70 feet. The final wind turbine model will have a ground clearance of 103.3 feet.  

3.3 Additional Requirements (Code Section 5- 180.d) 

Longspur Wind will provide the below outlined additional application requirements identified in the Land 
Use Code. Longspur Wind will not operate the Project in a manner that will cause interference to existing 
microwave, television, radio telecommunications, or navigation interference contrary to Federal 
Communications Commission regulations or any federal, state, or local laws. In the event the wind turbine 
facility or its operations cause such interference as described in this section, Longspur Wind shall take 
measures necessary to correct the problem within thirty (30) calendar days. 
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3.3.1 Electromagnetic Interference (Code Section 5 -180.d1) 

Longspur Wind worked with Comsearch and completed an assessment of microwave signal patterns, 
television, radio, and telecommunications in the Project Area (Appendix B).  

3.3.1.1 Microwave Signal Patter ns 

There are three microwave beam paths within the Project Area. Longspur Wind will avoid all beam paths 
by placing turbines outside of the exclusion zones. 

3.3.1.2 Television  

There are 22 records, for operating television stations within 150 kilometers of the Project. Longspur Wind 
will avoid siting turbines where there is a clear line of sight to the station. In the event that television services 
are interrupted due to the Project, Longspur Wind will work with affected landowners to mitigate impacts. 

3.3.1.3 AM and FM Radio  

No AM or FM stations were found within 30 kilometers of the Project. Longspur Wind does not anticipate 
any effects to AM or FM radio within the Project Area.  

3.3.2 Archeological Resource Survey and Consultation  (Code Section 5 -180.d2) 

Longspur Wind is under the purview of the PSC. An archaeological resource survey was performed in 
2024 and 2025 and the results will be submitted to the State Historical Society of North Dakota (SHSND) 
for review and comment. The results of the surveys will be described in detail in the Project’s applications 
to the PSC, and the response from SHSND will be provided to Morton County, when received, as support 
for the SUP. All identified archaeological sites will be avoided by the Project’s design and construction. 
The Project will adopt an Unanticipated Discovery Plan (UDP), and any unknown archaeological sites or 
human remains that are found during construction will be managed in accordance with the UDP, as well 
as state and federal laws. 

3.3.3 Biological Resources Survey  (Code Section 5 -180.d3) 

Longspur Wind is under the purview of the PSC. Longspur Wind, in consultation with the U.S. Fish and 
Wildlife Service (USFWS) and the North Dakota Game and Fish Department (NDGFD), has conducted a 
preconstruction inventory of existing wildlife management areas, scientific and natural areas, recreation 
areas, native prairies and forests, wetlands, and any other biologically sensitive areas and wildlife 
resources, particularly birds and bats, within the Project Area. The Project has also performed 
assessments for the presence of federally listed or threatened species, and other protected species, such 
as migratory birds. The results of the surveys will be discussed in detail in the Project’s applications to the 
PSC and submitted to the USFWS and NDGFD upon completion. Summaries of the survey results and 
agency consultations will be provided to the Zoning Administrator prior to Project construction. 

3.4 Road Use Arrangements  (Code Section 5 -180.e) 

Prior to construction, Longspur Wind will make satisfactory arrangements (including obtaining permits) for 
road use, access roads, intersections, maintenance and repair of damages with the governmental 
jurisdiction with authority over each road. Longspur Wind will notify the County Engineer of such 
arrangements upon request. 

3.5 Changes to Permit (Code Section 5 -180.g) 

After a special use permit has been granted, Longspur Wind will obtain authorization for any minor changes 
in the location or character of wind turbine facilities and structures in writing from the Zoning Administrator. 
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3.6 Restoration of Property  (Code Section 5 -180.f) 

Longspur Wind understands that County Code Section 5-180.f. requires that Longspur Wind (or the owner 
at the time) remove all structures to a depth of three feet below pre-construction grade within 6 months of 
termination or abandonment of Project leases/easements; however, Longspur Wind requests application 
of the PSC’s decommissioning rules, which allow for up to 24 months for completion of decommissioning 
after a facility’s abandonment or end of useful life.  North Dakota Administrative Code § 69-09-09-04.  

3.7 Change in Ownership (Code Section 5 -180.h) 

Prior to any change in ownership or controlling interest in the Project, an application will be made to the 
Morton County Board of County Commissioners, requesting that county permits be transferred to the new 
owner, as applicable.  
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4.0   MORTON COUNTY COMPREHENSIVE PLAN AND OTHER 
CONSIDERATIONS 

Consistent with the general requirements for SUPs, Longspur Wind has taken into consideration the 
Morton County Comprehensive Plan as well as the health and safety of the public and the works and 
residents in the area. The Project will not be detrimental to the use or development of properties adjacent 
to the Project and the Project Area in general. 

In addition, the positive economic impact of wind development lasts throughout the life of the Project and 
benefits landowners, local government, school districts, and local business. 

4.1 Morton County Comprehensive Plan Considerations  (Code Section 10- 040(b)(1) 

Longspur Wind is consistent with the goals and objectives of the Morton County 2045 Comprehensive 
Plan (adopted February 2018). Energy remains one of the largest industries in the state of North Dakota 
and is a primary sector industry for Morton County. Wind energy is a relatively new part of the energy 
sector in Morton County but is a growing component with an ongoing revenue that benefits landowners, 
government, and school districts. Additionally, wind energy projects take advantage of the area’s abundant 
wind resource while allowing the surrounding land to remain in active agricultural use. 

The Project helps to further Morton County Comprehensive Plan Goal 1: Agricultural and Ranch Lands 
are Preserved for those Uses, with an objective that “development occurs within appropriate, designated 
areas, which are identified in this Plan as Growth-Priority Areas.” The Project can offer agricultural 
landowners an additional revenue stream, while allowing them to maintain the land’s current use. The 
Project is also consistent with Goal 6: The Morton County Economy is Diversified and Growing, including 
Objective 6.1: to “ensure that land use policies support the development of uses that contribute to 
economic growth”, as all applicable County Land Use codes will be complied with. Lastly, the Project will 
be sited to avoid sensitive water resources and special flood hazard areas, to the extent feasible. As such, 
it supports Goal 7: Chosen Locations for Development in Morton County do not Increase Potential Hazards 
to Public Health and Safety; particularly Objective 7.1 that “susceptibility of development to known sources 
of water damage is minimized.”  

4.2 Health and Safety Considerations  (Code Section 10 -040(b)(2) 

Longspur Wind provides additional Project related information within the scope of the Morton County 
approval process as it relates to the health and safety of its residents and those in and around the Project 
Area. 

Development of this Project is compatible with current land uses because it is proposed for an area with a 
relatively sparse population and it is located in an open agricultural area. Additionally, this electricity will 
be generated without impacting surface or groundwater, without obstructing current farming practices, 
without creating noxious airborne discharge, and with minimal impact to Morton County natural resources 
or area public services. 

4.2.1 Noise  

North Dakota Administrative Code Article 69-06-08-01(4) specifies that sound levels within 100 feet of an 
inhabited residence or community building may not exceed 45 dBA, unless waived in writing by the owner. 

Longspur Wind is conducting an acoustic analysis to evaluate sound levels resulting from the operation of 
wind turbines to ensure that sound levels will not exceed state requirements.   
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4.2.2 Shadow Flicker  

Neither the State of North Dakota nor Morton County currently set forth a standard for shadow flicker; 
therefore, Longspur Wind is using industry guidance, and the PSC’s accepted standard of no more than 
30 hours of shadow flicker per year at an occupied residence. Longspur Wind is conducting an analysis of 
shadow flicker to calculate the total amount of time (hours and minutes per year) that shadow flicker could 
occur at receptors. Longspur Wind will make every attempt to meet the industry standard of no more than 
30 hours of shadow flicker per year at an occupied residence.  

4.2.3 Water Supply  

Construction and operation of the Project will not have an impact on the local water supply. The 
abandonment of wells is not required for this Project, and it will not require appropriation of surface water 
or permanent dewatering. Temporary dewatering of groundwater may be required during construction of 
turbine foundations. If required, a National Pollution Discharge Elimination System permit would be 
obtained and a Stormwater Pollution Prevention Plan would be developed. 

The Project will not require water to generate electricity; however, the O&M building will require a water 
supply line for the use of sinks and toilets and an equipment wash station. The Project will have no impact 
on aquifers in Morton County or the Project Area. 
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1. Introduction  
 
Comsearch analyzed AM and FM radio broadcast stations whose service could potentially be 
affected by the proposed Longspur Wind Project in Morton County, North Dakota 
 
 

2. Summary of Results 
 
Project Information 

Name: Longspur    Number of Turbines : TBD 

County: Morton    Blade Diameter:   TBD 

State: North Dakota    Tip Height: 192 meters 

 
Figure 1:  Area of Interest 
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AM Radio Analysis 
Comsearch found no database records1 for AM stations within approximately 30 kilometers of 
the project. 
 
 
FM Radio Analysis  

Comsearch found no database records2 for FM stations within approximately 30 kilometers of 
the project. 

 
1 Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.  
The data presented in this report is derived from the AM/FM station’s FCC license and governed by Comsearch’s 
data license notification and agreement located at http://www.comsearch.com/files/data_license.pdf. 
 
2 Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.  
The data presented in this report is derived from the AM/FM station’s FCC license and governed by Comsearch’s 
data license notification and agreement located at http://www.comsearch.com/files/data_license.pdf. 
 

http://www.comsearch.com/files/data_license.pdf
http://www.comsearch.com/files/data_license.pdf
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3. Impact Assessment 
 
The exclusion distance for AM broadcast stations varies as a function of the antenna type and 
broadcast frequency.  For directional antennas, the exclusion distance is calculated by taking 
the lesser of 10 wavelengths or 3 kilometers.  For non-directional antennas, the exclusion 
distance is simply equal to 1 wavelength.  Potential problems with AM broadcast coverage are 
only anticipated when AM broadcast stations are located within their respective exclusion 
distance limit from wind turbine towers.  A search radius of 30 km found no AM station records. 
As there were no stations found within 3 kilometers of the project, which is the maximum 
possible exclusion distance based on a directional AM antenna broadcasting at 1000 KHz or 
less, the project should not impact the coverage of local AM stations. 
 
The coverage of FM stations is generally not sensitive to interference due to wind turbines, 
especially when large objects (e.g., wind turbines) are located in the far field region of the 
radiating antenna to avoid the risk of distorting its radiation pattern.  A search radius of 30 km 
found no FM station records.  At this distance there should be adequate separation to avoid 
radiation pattern distortion.   
 
 

4. Recommendations  
 
Since no impact on licensed and operational AM or FM broadcast stations was identified in our 
analysis, no recommendations or mitigation techniques are required for this project. 
 
 

5. Contact  
 

For questions or information regarding the AM and FM Radio Report, please contact:  

 

Contact person:          David Meyer 
Title:                            Senior Manager 
Company:                   Comsearch 
Address:                     21515 Ridgetop Circle, Suite 300, Sterling, VA 20166 
Telephone:                 703-726-5656 
Fax:                            703-726-5595 
Email:                         David.Meyer@CommScope.com 
Web site:                    www.comsearch.com 

 

mailto:David.Meyer@CommScope.com
http://www.comsearch.com/
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1. Introduction  
 
This Communication Tower Study was performed for the Longspur project in Morton County, 
North Dakota to identify the tower structures as well as FCC-licensed communication antennas 
that exist in and around the project area. This information is useful in the planning stages of the 
wind energy facilities to identify turbine setbacks and to prevent disruption to the services 
provided by the tenants on the towers. This data can be used in support of the wind energy 
facilities communications needs in addition to avoiding any potential impact to the current 
communications services provided in the region. 
 
 
 

2. Summary of Results  
 
The communication towers and antennas in the study area were derived from a variety of 
�V�R�X�U�F�H�V���L�Q�F�O�X�G�L�Q�J���W�K�H���)�&�&�¶�V���$�Q�W�H�Q�Q�D���6�W�U�X�F�W�X�U�H���5�H�J�L�V�W�U�D�W�L�R�Q�����$�6�5�����G�D�W�D�E�D�V�H�����8�Q�L�Y�H�U�V�D�O��
Licensing System (ULS), national and regional tower owner databases, and the local planning 
and zoning boards.  The data1 was imported into GIS software and the structures mapped in the 
wind energy area of interest.  Each tower location is identified with a unique ID number 
associated with detailed structure and contact information provided in a spreadsheet 
attachment. 
 
One tower structure and four communication antennas were identified within or near the 
Longspur project area using the data sources described in our methodology above. The 
structure found is not registered with the FCC and contains two microwave antennas licensed to 
Basin Electric Power Cooperative. The remaining two antennas may be located on a variety of 
structure types such as guyed towers, monopoles, silos, rooftops or portable structures. The 
specific type of structure would normally need to be determined by an on-site visit. 
 
Detailed information about the tower structures and communication antennas is provided in 
Table 1 and Table 2 including location coordinates, structure height above ground level, and 
owner-operator name2. 
 
 
A discussion of turbine setback distances is provided in section three. 

 

 

 
1 Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report. 
�7�K�H���G�D�W�D���S�U�R�Y�L�G�H�G���L�Q���W�K�L�V���U�H�S�R�U�W���L�V���J�R�Y�H�U�Q�H�G���E�\���&�R�P�V�H�D�U�F�K�¶�V���G�D�W�D���O�L�F�H�Q�V�H���Q�R�W�L�I�L�F�D�W�L�R�Q���D�Q�G���D�J�U�H�H�P�H�Q�W���O�R�F�D�W�H�G���D�W��
http://www.comsearch.com/files/data_license.pdf. 
 
2 Please note that this report analyzes all known operators on the towers from data sources available to Comsearch.  
Unidentified operators may exist on the towers due to unlicensed or federal government systems, mobile phone 
operators with proprietary locations, erroneous data on the FCC license, and other factors beyond our control. 
 

http://www.comsearch.com/files/data_license.pdf
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ID Tower ID  Callsign  Service Type  Licensee  
Antenna 

Height AGL 
(m) 

Latitude 
(NAD83) 

Longitude 
(NAD83) 

1  WQUW925 Land Mobile Pleasant Ridge LLP 21.3 46.941417 -101.884111 

2 TOWER001 WEH426 Microwave Basin Electric Power Cooperative 10.67-53.34 46.967778 -101.791278 

3 TOWER001 WQEL369 Land Mobile Basin Electric Power Cooperative 42.4 46.967778 -101.791250 

4  WSE246 Land Mobile PELTZ, LYLE 26 46.952778 -101.696250 

Table 1:  Summary of Communication Antennas 

 

 
Figure 1:  Communication Towers and Antennas within or near the Area of Interest 
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3. Discussion of Separation Distances  
 
In planning the wind energy turbine locations, a conservative approach would dictate not 
locating any turbines in close proximity to existing tower structures to avoid any possible impact 
to the communications services provided by the structures.  Reasonable distance between 
communication towers and wind turbine towers is a function of two things: (1) the physical 
turning radius of the wind turbine blades and (2) the characteristics of the communication 
systems on the communication tower.   
 
Since wind turbine blades can rotate 360º in both the vertical and horizontal planes, the first 
consideration of separation distance to other structures is clearance of the rotating blades. If the 
blade radius is 80 meters, then a separation distance greater than 80 meters is necessary. 
From a practical standpoint, a setback distance greater than the maximum height of the turbine 
�L�V���Q�H�F�H�V�V�D�U�\���W�R���H�Q�V�X�U�H���D���³�I�D�O�O�´���V�D�I�H�W�\���]�R�Q�H���L�Q���W�K�H���X�Q�O�L�N�H�O�\���H�Y�H�Q�W���R�I���D���W�X�U�E�L�Q�H���W�R�Z�H�U���I�D�L�O�X�U�H������
�6�H�W�E�D�F�N���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���³�I�D�O�O�´���V�Dfety are typically specified by the local zoning ordinances.    
 
The separation distance required based on the characteristics of the communication systems 
will vary depending on the type(s) of communication antennas located on the tower. For 
example, AM, FM and TV communication antennas should be separated by distances that allow 
for normal coverage. For RADAR and microwave systems, line-of-sight (LOS) is used as the 
criteria for separation distance as well as the physical clearance necessary for the turbine 
blades. For land mobile, mobile phone, and wireless Internet systems, setback distances are 
based on FCC interference emissions from electrical devices according to their respective 
frequency bands. 
 
 

4. Conclusions  
 
Our study identified one structures and four communication antennas within or near the project 
area.  They are used for microwave and land mobile services in the area. 
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5. Contact Us  
 
For questions or information regarding the Communication Tower Study, please contact:  
 
Contact person:          David Meyer 
Title:                            Senior Manager 
Company:                   Comsearch 
Address:                     21515 Ridgetop Circle, Suite 300, Sterling, VA 20166 
Telephone:                 703-726-5656 
Fax:                            703-726-5595 
Email:                         David.Meyer@CommScope.com 
Web site:                    www.comsearch.com 

 

mailto:David.Meyer@CommScope.com
http://www.comsearch.com/
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1. Introduction  
 
Microwave bands that may be affected by the installation of wind turbine facilities operate over a 
wide frequency range (900 MHz �± 23 GHz). Comsearch has developed and maintains 
comprehensive technical databases containing information on licensed microwave networks 
throughout the United States. These systems are the telecommunication backbone of the 
country, providing long-distance and local telephone service, backhaul for cellular and personal 
communication service, data interconnects for mainframe computers and the Internet, network 
controls for utilities and railroads, and various video services. This report focuses on the 
potential impact of wind turbines on licensed, proposed and applied non-federal government 
microwave systems. 
  
 

2. Project Overview   
 

Project Information  

Name: Longspur    Number of Turbine s: TBD 

County : Morton    Blade Diameter:   TBD 

State: North Dakota    Tip  Height : 192 meters 

 
Figure 1:  Area of Interest 
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3. Fresnel Zone Analysis   
 
Methodology  
 
�2�X�U���R�E�V�W�U�X�F�W�L�R�Q���D�Q�D�O�\�V�L�V���Z�D�V���S�H�U�I�R�U�P�H�G���X�V�L�Q�J���&�R�P�V�H�D�U�F�K�¶�V���S�U�R�S�U�L�H�W�D�U�\���P�L�F�U�R�Z�D�Y�H��database, 
which contains all non-government licensed, proposed and applied paths from 0.9 - 23 GHz1.   
First, we determined all microwave paths that intersect the area of interest2 and listed them in 
Table 1.  These paths and the area of interest that encompasses the planned turbine locations 
are shown in Figure 2. 
 

 
Figure 2:  Microwave Paths that Intersect the Area of Interest 

 

 
1  Please note that this analysis does not include unlicensed microwave paths or federal government paths that are 
not registered with the FCC. 
 
2  We use FCC-licensed coordinates to determine which paths intersect the area of interest.  It is possible that as-built 
coordinates may differ slightly from those on the FCC license. 



 
 

ALLETE  
Wind Power GeoPlanner �Œ 

 Microwave Study  
Longspur  

Comsearch Proprietary  August 13, 2024 - 3 - 

ID Status  Callsign 1  Callsign 2  Band  Path Length 
(km) Licensee  

1 Licensed WEH426 WEH428 6.1 GHz 34.89 Basin Electric Power Cooperative 

2 Licensed WEH427P WEH426 6.1 GHz 44.83 Basin Electric Power Cooperative 

3 Licensed WHJ617 WEH426 6.1 GHz 46.80 Basin Electric Power Cooperative 

 

Table 1:  Summary of Microwave Paths that Intersect the Area of Interest 
(See enclosed mw_geopl.xlsx for more information and 

GP_dict_matrix_description.xls for detailed field descriptions) 

 

Next, we calculated a Fresnel Zone for each path based on the following formula: 
 
 

 

 
Where,  
   r =   Fresnel Zone radius at a specific point in the microwave path, meters 
   n =   Fresnel Zone number, 1  
   FGHz =   Frequency of microwave system, GHz   
   d1 =   Distance from antenna 1 to a specific point in the microwave path, kilometers    
   d2 =   Distance from antenna 2 to a specific point in the microwave path, kilometers 
 
The calculated Fresnel Zone shows the narrow area of signal swath and is calculated for each 
microwave path in the project area.  In general, this is the area where the planned wind turbines 
should be avoided, if possible.  Likewise, Comsearch recommends that an area directly in front 
of each microwave antenna should be avoided.  This corresponds to the Consultation Zone 
which measures 1 kilometer along the main beam of the antenna and 24 ft (7.3 meters) wide.  A 
depiction of the individual Fresnel and Consultation Zones is shown in Figure 3, and is also 
included in the shapefiles3,4.  

 
 

 
3 The ESRI® shapefiles enclosed are in NAD 83 UTM Zone 14 projected coordinate system. 
 
4 Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report. 
�7�K�H���G�D�W�D���S�U�R�Y�L�G�H�G���L�Q���W�K�L�V���U�H�S�R�U�W���L�V���J�R�Y�H�U�Q�H�G���E�\���&�R�P�V�H�D�U�F�K�¶�V���G�D�W�D���O�L�F�H�Q�V�H���Q�R�W�L�I�L�F�D�W�L�R�Q���D�Q�G���D�J�U�H�H�P�H�Q�W���O�R�F�D�W�H�G���D�W��
http://www.comsearch.com/files/data_license.pdf. 

http://www.comsearch.com/files/data_license.pdf
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Figure 3:  Fresnel and Consultation Zones in the Area of Interest 
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Discussion of Potential Obstructions  
 

Total Microwave 
Paths  

Paths with Affected 
Fresnel Zones  Total Turbines  Turbines intersecting  

Fresnel Zone s 

3 N/A N/A N/A 

 
 
For this project, turbine locations were not provided; thus we could not determine if any potential 
obstructions exist between the planned wind turbines and the incumbent microwave paths.  If 
the latitude and longitude values for turbine locations are provided, Comsearch can identify 
where a potential conflict might exist. 
 
 
4. Conclusion  
 

Our study identified three microwave paths intersecting the Longspur project area. The Fresnel 
and Consultation Zones for these microwave paths were calculated and mapped.  We 
recommend that all turbines be sited in locations that will not encroach on these exclusion 
zones.  
 
 
 

5. Contact  
 

For questions or information regarding the Microwave Study, please contact:  

 

Contact person:          David Meyer 
Title:                            Senior Manager 
Company:                   Comsearch 
Address:                     21515 Ridgetop Circle, Suite 300, Sterling, VA 20166 
Telephone:                 703-726-5656 
Fax:                            703-726-5595 
Email:                         David.Meyer@CommScope.com 
Web site:                    www.comsearch.com 

 
 

mailto:David.Meyer@CommScope.com
http://www.comsearch.com/
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1. Introduction  
 
Off-air television stations broadcast signals from terrestrially-based facilities directly to television 
receivers.  Comsearch identified those off-air stations whose service could potentially be 
affected by the proposed Longspur wind project in Morton County, North Dakota.  Comsearch 
then examined the coverage of the stations and the communities in the area that could 
potentially have degraded television reception due to the location of the proposed wind turbines. 
 
 

2. Summary of Results  
 
The proposed wind energy project area and local communities are depicted in Figure 1, below. 
                         

 
 

Figure 1:  Wind Farm Project Area and Local Communities 
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To begin the analysis, Comsearch compiled all off-air television stations1 within 150 kilometers 
of the proposed turbines.  TV stations at a distance of 150 kilometers or less are the most likely 
to provide off-air coverage to the project area and neighboring communities.  These stations are 
listed in Table 1, on the next page, and a plot depicting their locations is provided in Figure 2.  
There are a total of 22 database records for stations within approximately 150 kilometers of the 
proposed turbines. All stations are currently licensed and operating, eight of which are low-
power stations or translators.  Translator stations are low-power stations that receive signals 
from distant broadcasters and retransmit the signal to a local audience.  These stations serve 
local audiences and have limited range, which is a function of their transmit power and the 
height of their transmit antenna.  
 
 

 
 

Figure 2:  Plot of Off-Air TV Stations within 150 Kilometers of Proposed Turbines 

 
1 Comsearch makes no warranty as to the accuracy of the data included in this report beyond the date of the report.  
�7�K�H���G�D�W�D���S�U�H�V�H�Q�W�H�G���L�Q���W�K�L�V���U�H�S�R�U�W���L�V���G�H�U�L�Y�H�G���I�U�R�P���W�K�H���7�9���V�W�D�W�L�R�Q�¶�V���)�&�&���O�L�F�H�Q�V�H���D�Q�G���J�R�Y�H�U�Q�H�G���E�\���&�R�P�V�H�D�U�F�K�¶�V���G�D�W�D��
license notification and agreement located at http://www.comsearch.com/files/data_license.pdf. 

http://www.comsearch.com/files/data_license.pdf
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ID Call Sign  Status  Service 2 Channel  
Transmit 

ERP3 
(kW) 

Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
the Area of 

Interest  
(km) 

1 KXBK-LD LIC LPD 15 3.0 46.805667 -100.785083 65.72 

2 K28MS-D LIC LPD 28 2.0 46.825417 -100.767111 66.79 

3 K23OL-D LIC LPD 23 2.0 46.605639 -100.807333 70.95 

4 KFYR-TV LIC DTV 31 500.0 46.605639 -100.807333 70.95 

5 K35PO-D LIC LPD 35 15.0 46.605639 -100.807333 70.95 

6 KXMB-TV LIC DTV 12 19.1 46.589722 -100.806111 71.85 

7 KXMB-TV STA DTV 12 10.6 46.589722 -100.806111 71.85 

8 KBMY LIC DTV 17 75.0 46.587500 -100.805833 71.99 

9 KBME-TV LIC DTV 22 97.3 46.589722 -100.800833 72.21 

10 KNDB LIC DTV 26 50.0 46.589722 -100.794444 72.64 

11 KDSE LIC DTV 9 30.3 46.726389 -102.916389 82.04 

12 KXMA-TV LIC DTV 19 150.0 46.726389 -102.916389 82.04 

13 KQCD-TV LIC DTV 7 11.3 46.948056 -102.990833 84.12 

14 K28QT-D LIC LPD 28 15.0 46.948056 -102.990833 84.12 

15 KNDM LIC DTV 24 50.0 48.053889 -101.434722 120.70 

16 KSRE LIC DTV 15 84.0 48.050611 -101.390750 120.89 

17 KMCY LIC DTV 14 40.0 48.053056 -101.385278 121.24 

18 KXMC-TV LIC DTV 13 16.1 48.050000 -101.342778 121.53 

19 KMOT LIC DTV 10 7.69 48.215556 -101.318611 139.92 

20 K18NW-D LIC LPD 18 15.0 48.215556 -101.318611 139.92 

21 K35MM-D LIC LPD 35 0.9 48.242000 -101.340750 142.50 

22 K21GQ-D LIC LPD 21 2.0 48.283222 -101.404083 146.25 
 

Table 1:  Off-Air TV Stations within 150 Kilometers of Proposed Turbines 

 
2 Definitions of service and status codes: 
ACA - Analog Class A 
DCA - Digital Class A 
DRT - Digital Replacement Translator 
DT - ETL testing 
DTS - Distributed Transmission System 
DTV - Full Service Television 
DTX - Digital TV Auxiliary 
LPA - Low Power Analog TV 
LPD - Low Power Digital TV 
LPT - Digital TV Translator 
LPX - Analog TV Translator 
TS - Legacy Service for Analog TV Auxiliary 
TV - Analog TV legacy 
 
LIC �± Licensed and operational station 
CP �± Construction permit granted 
CP MOD �± Modification of construction permit 
APP �± Application for construction permit, not yet operational 
STA �± Special transmit authorization, usually granted by FCC for temporary operation 
 
3 ERP = Transmit Effective Radiated Power 



 
 

ALLETE  
Wind Power GeoPlanner �Œ 

Off -Air Television Report  
Longs pur  

 
 

Comsearch Proprietary - 4 - August 14, 2024 
 

3. Impact Assessment  
 
Based on a contour analysis of the licensed stations within 150 kilometers of the Longspur, it 
was determined that nine of the full-power digital stations, identified below in Table 2, may have 
their reception disrupted in and around the project.  The areas primarily affected would include 
TV service locations within 10 kilometers of the turbines that have clear line-of-sight (LOS) to a 
proposed wind turbine but not to the respective station.  After the wind turbines are installed, 
communities and homes in these locations may have degraded reception of these stations.  
This is due to multipath interference caused by signal scattering as TV signals are reflected by 
the rotating wind turbine blades and mast. 
 

ID Call Sign  Status  Service  Channel  
Transmit 

ERP 
(kW) 

Latitude 
(NAD 83) 

Longitude 
(NAD 83) 

Distance to 
the Area of 

Interest (km) 

4 KFYR-TV LIC DTV 31 500.0 46.605639 -100.807333 70.95 

6 KXMB-TV LIC DTV 12 19.1 46.589722 -100.806111 71.85 

7 KXMB-TV STA DTV 12 10.6 46.589722 -100.806111 71.85 

8 KBMY LIC DTV 17 75.0 46.587500 -100.805833 71.99 

9 KBME-TV LIC DTV 22 97.3 46.589722 -100.800833 72.21 

10 KNDB LIC DTV 26 50.0 46.589722 -100.794444 72.64 

11 KDSE LIC DTV 9 30.3 46.726389 -102.916389 82.04 

12 KXMA-TV LIC DTV 19 150.0 46.726389 -102.916389 82.04 

13 KQCD-TV LIC DTV 7 11.3 46.948056 -102.990833 84.12 
 

Table 2:  Licensed Off-Air TV Stations Subject to Degradation 

 

 

4. Recommendations  
 
While TV signals are reflected by wind turbines, which can cause multipath interference to the 
TV receiver, modern digital TV receivers have undergone significant improvements to mitigate 
the effects of signal scattering.  When used in combination with a directional antenna, it 
becomes even less likely that signal scattering from wind farms will cause interference to digital 
TV reception. 
 
Nevertheless, signal scattering could still impact certain areas currently served by the TV station 
mentioned above, especially those that would have line-of-sight to at least one wind turbine but 
not to the station antenna.  In the unlikely event that interference is observed in any of the TV 
service areas, it is recommended that a high-gain directional antenna be used, preferably 
outdoors, and oriented towards the signal origin in order to mitigate the interference. 
 
Both cable service and direct broadcast satellite service will be unaffected by the presence of 
the wind turbine facility and may be offered to those residents who can show that their off-air TV 
reception has been disrupted by the presence of the wind turbines after they are installed.   
 



 
 

ALLETE  
Wind Power GeoPlanner �Œ 

Off -Air Television Report  
Longs pur  

 
 

Comsearch Proprietary - 5 - August 14, 2024 
 

5. Contact  
 

For questions or information regarding the Off-Air TV Analysis, please contact:  

 

Contact person:          David Meyer 
Title:                            Senior Manager 
Company:                   Comsearch 
Address:                     21515 Ridgetop Circle, Suite 300, Sterling, VA 20166 
Telephone:                 703-726-5656 
Fax:                            703-726-5595 
Email:                         David.Meyer@CommScope.com 
Web site:                    www.comsearch.com 

 

http://www.comsearch.com/
mailto:David.Meyer@CommScope.com
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��#�1��������#�)��+/0��,(�2%���������#������� ��"�� ����	��������������)��
����)���%������	������� ���������%�� ��#�	��������� #�1�� ��"��������)�����
�%������������%���������)�����%���������#�	������� ����(��

 2%��	�"���������������	������� ��"������	���������� ������	�")���#�)��������
���������	�������������������$�#������� ����3(&4��� ��%���������	�������
 ��"������	������������������������������(�2%������ ��536�75&(&3��	�������
 ��"������	��������������������������������������
3 
5(�

 �����������	��������� �	�%�������$����"���������"����)����)"����#�)���%���  ��	������
#��#����������#�����������  ��	�������������������� �	������������������������������	������
���)��	�" �������#������)�������	����#�������(� 	

 ���.�	���������������	��#�����)���������"���#������

 �1 �����������������	%���	�������	����#�$%���%�� ��  ���#������$���	%������

 ��$��������������	� �	��������%����	������

 ����"���#�#���������������%�� ��.�	��

 ���	�� ����������������	���������)��)�������#��%�� �� ���������	%�����	�����

 8�������"�.����!�� "���� �� ���#����)�����#�������� ����� ���������
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 ���	�� ����������")�����#����	����������������" ��� ����$%��$����"�9��
#�������� ������%�� ��.�	���������������������)���� �#������� ��������� %����

 ���.�	��#���%�	������ �� ���#�����#��� �������%�	�� ��+ �����������%�	����
	�""��	������%�	����%��������	9,(�-�	��#���� ������ ������������	������	�����
 %������#�� ��������� %���(�

 0���������������")������ ��9����� �	��� �� ���#���� �%������� ����

 ���.�	�������"� ����	��#�����)���������"���#������

 �%�� ��.�	��)���#�����"��������%������������������� 	���" ����"������

 ���� ��	���)���#������$��%����%���������������%�� � �.�	�������$��%�	�����
�	%�"����#�	������$%�	%� ��	���� ����	� ��������#�$ %�	%� ��	������������
 ����	� ��������		�������������%����"������  ��	��� �����)"�������

 �%����	��������������		� ��#�����#��	�����#� �)��	� ��	��������$��%����%��
�������������%�� ��.�	��������

 $�����#����#�$����	�������

 %������	������������	��������������9��$������%����" ������  ��	������

 	����	���$��#�����%�)���������9��$������%����"����� �  ��	������

 �������#������ ���������	�����$��%����� ��.�	��	�" ����������	��#�����)���������"���#�
�����

  ��.�	�� ���"�����

  �� �����)���#����

 �������������������	�������

 ��	��������������!�� "�����

 ��	����������1���������#� �� ���#�����������������# �"�.������������	�����
+$���������������	���	����������������#����� � ���� ������	,(��1�����������"�����
�%���#���	��#������"����$�#�%���#���	��#�#�#�	�"��� ���")�������%������
����)�������������������)���

 ��	����������� ��	������"�+����  ��	�)��,�

 ����"$���������������������

 ���	����	���������#����	���� �+�,:��$���������#�"�� �����������$����������
$����)�����#��

 ��	���������%��#������	����������������	������#���� ���%��$�����" ����#�
�����	���

 ���������� ��9��������+�,��

 ��	�������������������#��������

 ��	���������	��������������)���9� ���"������

 �� ���� �� ���#�%���������������	������	����� %���( ��
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 ;���������������������������� ����������#�"�������� 	����������#������������
	��������)��$������$����������� ���������$��������� �������#�����)�#��� ����(�
*  ��	�����������	������#����	�������$��%��%��/���� ���0�����	����������������
�����	����#<�����	�����������%���� �	����=��������� �������� ������� �	���	���������
������������(�

 �������������������	������������	9����=���������  � �	�)��(��

 *�>�����*���������#����� �#�)����!�������#��%��#� � �����$%�	%�#�"�����������%���
���	��	�������#������	������$����)��#���	��#�����		 � ��#�����	������� �)��	���	���������
��	������������������ �)��	����%������$��(��

 �����#� �%������������ ���(�0� �����%���#��������	% �#�����	��������� �������#�������#�
����%��/�������0�����	���������������������	������� ����������������%��������$��%���
�%�� ��.�	����������#�?#� �%����������	������������ @�����	����#�$��%���	%�������� �(�
0� �����%���#���	��#����	� ������%��������������"� �����%�� ��.�	������(�

 �"�����	��� �������������(������"����)����)"����#�� ���%����������"�����	��
�����������������A3�#��������#���	������%���  ��	�� ����#��#���������������$(�
�"�����	��� ��������� �����%��������)"����#���� ��� �����%���  ��	�������%���#�
��	�� ���������#)�	9����������������)���%���������� "�����	���������(�

 ����"$�����������"����������%���"������%���������	� ��������%�����������������(�
����"$�����������"����������%���#���

 )��#����� �#�)����!�������#��%��#� ��������	����#�� ���%�����������/���%�
��9������� �����"���	%�$��9�

 #�"��������������%�����������#������ ����)�����%�� ��������������� ���
 ��.�	��#����������#���������$�����	������(��

 "���"�=���%���������)��"������������� ��#��������%� ���" ����"������%���
$���#�#��������%����������	��������� ��� ��.�	����� �"$������	������(��

 ��	��#������  ���	%�����##����� ���������#�� ������ �������(����

 �������������"����	���#�$��%���533��������������� � ������$��%����  ���	%�=��������
������ ���������������"��%���**����������%����%���  ��	����%�����������#������**�
��!����"��������	��#����)���������"���#������������ ������(���

 8���������"����*�"����� �����������������������$%�� %�����������%�� ��.�	��%���
�" �	������'����������%�������#�������(�

 8���������"�/���%���9������ ���"�������'�����0����� 	�����������$%��%����������
�%��#� ���"����$������!��������� ��"������������%��  �� ���#� ��.�	�(�

 *������#�������� ������	�����	���+���������������"� �����	���)����#�	��#,��1�	���#�
�������%��#�����%���  ��	�����������)"����#(�

 *������)�	9�$�������+����  ��	�)��,�
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 8�����������	9��$��#��"�������"����� ��������%���%� �#�"�.������������	�����
����"�����+�(�(�������#����� � �������������"����,� ����%�� ��.�	������(�8��������%���#�
����������	��	��������� �	����	����#��������������# �����" �	�������%�� ��.�	�����
�1����������������	����(���

 ���	#��	�����$ ���%����������%����	�����	��$��%���!�������#��%��#�  �������� �����"���
)���	������$�����%������"$�����������"�����������#� �%��>�����*�������(�2%��
	��������%���%��#� ����������$��%����)���%����� ��� �)����������%���  ��	������������#�
�)�����%������#��#������	%�#����������������  ��	�� ���(�2%�������  ��	������$����
����)��	����#���#�	�" ������������%���%��#� ������� ���$����	�" ����#���#��%��	����
����%���%��#� ����������$�%���)�������#���#�����%�� �������)���%���  ��	���(�2%��
����������������"���$������%���������������$���!��� �"�������������#����"���#��%���
��	%������$�	���)���#�!�������	�" ����#�)���������� ����(���

 *�����%���"���������#����"���#�)���%��
������*#"��� �����������)�������������#�
��	����������������������%�� �� ���#� ��.�	�(��

 ����������	���	����	���������%	 *����������	������������������������������	�������% ����
"�����%�������$��������#��#�� 	

 *����!�� "��������	����#�$��%��%�� ��.�	��$����%��� ����������	����������%�����#�)��
�����	������%���)���#��������%���������#�������#�	�  ���$��%��%���1	� ��������������
 �������	��(��

 *������%���"�����������"��%����	������"����)��	���� ���#����������$��%����%�������#�
)���#�������#�#���	��#���$��#��%�������#���������%� ��#���������	������(�

 *����!�� "������#��" ����"������%����)��	�������#�� ���%���������	��#�#�����%��
����� ���(�

 2%��B���#�������������""����������"�����!������%���   ��	������� �������
�����������)�����������#���"��������� ������������% �� ��.�	����������"���������������
�" �	��(��

 *  ��	�����%����"��������	���������������#��������� ���	����������		��#��������%��
;������������������������������%�����������%�� ��.� 	�(�

 ���������	�""��	�"�������� �����������%���  ��	���� �%��������������#�"�����������
���#�	��#����������������%����#����������%�� ��.�	� ���"����#�����"�����	��
	����	����")���� ��	�#��������	�������%������������ �����)������"��%�� �)��	����%�����
$���������������%�� ��.�	������(����� ��"����	�""�� 	�������������%��������)��
����$�#��1	� �������!����#�)��������	�������������� �#���������	������������$�#�
)���%��B���#��������������������""���������(��

 ����"�"��$�� ����������������<������(�*  ���	%���"� ���%������"���"�"�533������
���%��#�����	�����)��%�#���	�����(�-���%�����%��#�� ���	����!����"����	������)��"����
�  ��	����$����)����!����#������������������������� 		���� ����������������
	�""��	�������	9���������<�1�������%�������������%� ����������%�� ��.�	�(�
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 2%�� ��"�������%���� ��	�����	���	�����#�	�""���	�� ������������#�������#������
#� �%������������������+C,������$%�����	���#���� �� ����� �� ����(������	�������#�
	�)�����%���������)�� ��	�#�$��%�������#.�	�������� %�����#���	������������		����
���#�����������%��$�������������#�$��%��%������	��# ����#�$���(�����%��#�
	����	�������	��������"���)�� ��"����#�$%������	��� ���(�

 2%�� ��"�������%�������� ��	������%��#����#�������� �$��%��� �)��	����%������$������
#������������"����(�

 >����#�"�����#������� �������%���������1	��#�&5���� �����%���%���$%����������#����
"�1�"�"�����(�

 ������ �������%��������)��	����#���#��" ����������� ��	������� �� �������
	��	������������	��������"�1�"�"��� ����#�#��%�� ��  �����������	�������	�����"����
����%���������������#������	����������������#��#��) ���$(�

 -���%���  ��	��������������� ���"��������	����%���� �	���%����)����$�����$�������	��
�1���#����������������7���������%���%�(�*)�����%��$ �����$���� �����������%�����	��
�%����)����������#��$�������#������"���%��%��%����� ����$�����������������������������	��
%���%��������������&3�����(�2%�������#��#�"�������� ������������/���%���9����>�"��
��#����%� ����#������������#���	������� �	���	����� %��	%����� ��.�	������(�

 &���������	���	����	������������	���������	

 -��������� �	����)��$������$����������� ������"���� ����$������%�������%�����
��	����������������#����$�%���������������)��$����� �$���)���#�����%���� �+�,����
���������������	��#�����%��;����������������������� (�

 >��#������#�	������	����� �����"�����" ������$��" � 	��#����� "���� ���	� �������
"���"�=�������	�" �	�����#������	������	�������#�#� ������%��	�����������������
"��������	�(��

 2%�������#�� ���$%�	%������������������ ��	�#�"���� %��������������������#� �%�
������������&
���	%���������	��������#�� ������#��� �����������#�$����� ������������
$%�	%�����������  ���������"$�����"�����"���(����� �� ���������%�����	�����������
#� �%��%����)����9������"�����%����")��������%����$ ���#�����%����")����������
 ����#�#�����%��?#� �%����������	������������@����� #������	����#�$��%��������������
�� ������%��/�������0�����	���������������������	�� ������������������	�(���

 '������	������(	����������	 ���)�	9���%����)��"������#�����%��%���=������#����� 	��
)��$�����%�������	����#��������������	������������� ��������!�� "����	�����)����������%��
��������	������� �����������#������).�	�(����)�	9�� �%����)��"������#���#�"��9�#�)����
���#�������������������#����/���%���9���( 	

 ������������	�" �������"����)������)�	9���"���"�"�� ����

 


	#��� ����"�����		� ��#�����#��	�(�2%�����)�	9�"���)����# �	�#����
$����#����������#����$��������)��)��%��%���$������� #��%����%�)�������+���
#������������"��%���$����,�����%��#$������(�
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	#���	 ���"��%�� �� �����)���#������������� ����	� ������� ��#��$�����
 �)��	�)���#�������� �)��	� ��9(��

 �

	#���	 ���"��%���#�������� �)��	����%�����$���+�1	��#����� �	����������,(�
���� �� ���������%�����	�������#�����������%�����$� ���%����)����9������
"�����%��)���#���������#��#�#����%�����$��(�'%����� %���������� �����#�
���%�����$������#�����#����%�����$���	����#�����%�� ���)�	9��%����)��&53�
����� �����%���  ��	�)���#�����	�����"�	����������� ����#�����%��0��#$���
���)�	9�2�)�����	�����
�
&3+�,(��

 �

	#���	 ���"�������" ����#���	���������(�

 ��)�����������#����#�$�����#���%����)������)�	9���� "�����		� ��#�#$���������
#�����	���������������%���D�"����+���
�EC3�����,(�2 %�����)�	9�"���)����#�	�#����
$����#����������#����$��������)��)��%��%���$������� #��%����%�)�������+���#���������
���"��%���$����,�����%��#$������(�

 *����	���������		

 �+����	������+����� �������� ��#�	�����	���������#������	������	����� % �����%����)��
��"���#�����%��%��������E�33��("(����7�33� ("(����# ����%����%����#�����#�7�33�
�("(����7�33� ("(���������#�����#����#��������%��%� ��������)���%��B���#����
����������������""���������(� 	

 �+����	�������	���������� ��������#����������� ��#�	����	�" �����������%��
 ��.�	���%����)�����������#���	%��%����������"����� ������"��%�� �� ������%����)��
��"���#������"�1�"�"���� �
��� �����%�� ��.�	�� �� �����)���#����+)��$����
 ����	� ��������#����� ����	� ������ �� ������,(�*� �����������%���#�)��"�#��)���%��
#����� ������"�����������������%���C5#)���$��%����) �	9����#<����%���#�����$%����
 ����)��(�� 	

 ,����������	���������	

 2%��� ��������%���� ��" ������ ��	������� ��������� ��	��������������"���#����
#�"���#�#���������� %���������%����������	�����F��� ��������������%��$�������������#�
$��%��%������	��#����#�$���(�'%����%�� ��"��������� �������������$%�������	���	�
���	������� ���������%�� ��"�������%���� ����#����� �	��������������%�����	���	����	��
	��	���(��

 2%��� ��������%����"���"�=���%����"���������������� #��%����������"��������������
����������%������)�����$��%�����%��$��������  ����� �����%������	��#����#�$���(�
2��""���������"��������������$��%����%�� �)��	����% �����$����������$����������
	������	�������� �$����������%����)������$�#(�

 2%��� �������"���� ��" ������"������������%���#�#�) �����%���"����		�"���������
�%������(�
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 2%��� �������������� ��"����#��������%�#������ ���1 �#����������� �����	%�"�	���
���	�����������	����������� �����(�'������#���	���� ����"��%�#�������		� ��)����
 ����#�#����	%�"�	�����������#(�

 2%��� ��������%����	��������%�� �����	����#�� ���#� �����1�����$��#������%��
 �� ����������%�����������%�� ��.�	�(�*��������63�# ���� ��������	������	�������%��
�  ��	����"������)"�����'��#�������"�������������%� �
������*#"�������������#�
�%��'��#�����	��(�2%�� ����"������	��#����

 ���#���������� ���	������	����������������#�������� �1�����$��#�� �	����
 �����������%�� �� ��������#���")�������	������� ��  �����	�����#�)��
�%������1�����$��#��

 �������������#�	�������"���������%���$����)���" ��� �#�)��%�#�������%��
	������	����� %������#�#�������%����������� ������� �� %��������%��
 ��.�	��

 �	%�#��������%��#����������"����"��$��%���$%�	%��%� �� �����������
� ������F��#���������$���� �����"���� �	����������% �� ��.�	����������"�������
������1�����$��#��

 /�"����#�	����	�������"���������� �������� ����)��� ������1�����$��#�
"�����"���������%�� ��.�	��

 2%��� �������"���� ����#������������'��#����������� �0� ��������%��
������
*#"����������(�2%��� �������"���� �����"����������� $��#�������"������%����������
���$%�	%�������	��#�#�����%���� ���(�2%���� ����"�� ����	��#����

 -������������$��#�� �����������%�� ��.�	����������	 ��#����$��#�� �	�����
��#� ��	������� ��.�	�������	�����#�)����	%�� �	��� �

 ��" ����������	%���������$��#�� �	������#�	�������� ���"� ��������
��������	������������

 ��""��������	��������9��������  ����$��#�"�����"��� �����%�� ��������
�����

 -#������	������������������#��� �����$��%�� �	���	� �	�������� �������
��"�#�����������#�������#������������%��� 	�"������ ���

 -#������	������������#�	����	�������"������������%� � �������� ����)�������
"����������1�����$��#��$��%����%�� ��.�	�������

 ���������	������	��������� �	����������	�������%����"�����%�������$��������#��#� (�

 2%�� ��"�������%���� ��	�����	���	�����#�	�""���	�� ������������#�������#������
#� �%������������������+C,������$%�����	���#���� �� ����� �� ����(������	�������#�
	�)�����%���������)�� ��	�#�$��%�������#.�	�������� %�����#���	������������		����
���#�����������%��$�������������#�$��%��%������	��# ����#�$���(�����%��#�
	����	�������	��������"���)�� ��"����#�$%������	��� ���(�
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 2%�� ��"�������%�������� ��	������%��#����#�������� ���� �)��	����#����#��������
����"�������%������$��(�

 �+����	��#���	���������	

 *��� ��.�	��	�" ����������	� ��)�������1 ���������� ����������"�.������	���	���
	�" �����������	���	�����������"������"�����	�����	 ���	����%��������� ��"������
����	���������#���	%���$�����%���������������"����) ���������#������!�����")������
�#��������(������� ����%�������������� ��"������ �� 	��#����������������#.�	�������
��	%� ��.�	��	�" ������������!������#�������#(����	 ��#��"����)��	��� �	�������#�
�����������)��������������� ��#���(�����������%��)� ������������ �����������%��
 ��"�������%���������$��%��%�����������������"����� 	��������������	������"� �
�#�����������%����	���������#���")���������	%�	���� 	��� ��.�	��	�" �����(�

 ���������	������	�������%�������������#�����	����%� ����G���� ���"������"�����	��
������"�������#���	����"�����	��"�#�	��������	�� �� ��#���%������.����#�	�����
������%���������%����%��������  �����������������$� �%���"�����	��� ��������� ����
 ����#�#�)���%���  ��	������#�"�9��������	�������� #���������%�� ���(��

 *��������&C�#���� ���������%�����������	������	���� ���%���  ��	�����%���� ����#�����
����"���#�	������	�����	�" ���������"����������%��� ��������������"�����	��
�������(��

 2%���  ��	���������	������#���� ����#�������"������ �)�����%�� ��.�	�����
���#�$�����$��%������#��#.�	���������%�� ��.�	����� ������$�����������������	���������
%�=��#������	����#�$��%��%�� ��.�	�(�2%���  ��	���� �%����	�" ���$��%� ����������
�������#�����%�����"�����	��� ��������� ���(��

 '��%����$����������+
C,�%������������		�����	����%� ��  ��	�����%������������%��
���������������"�����	������������������1�����#���� �������(��1�����#������
���������	��#���)����%��������)����"���#����������� �1 �������������.���#� �����(�2%��
�  ��	�����%�����$��%����%�����+A3,�	����#���#����� ���%���		�����	�����)"������� ����
����%����������"�����	����������#��	��)�����%��	��� ������%���		�����	����#��%��
��� ����9����������#���������		�����	��(�

 ��	�������%����)��	������	��#�$��%���	�" �������#�	 ���������� ���"����������)���9�
���������
3������$�#�(������)���9�"���	������������ ���������%��#������	��������
	�����������%�����������%������$����"��������#����� �����"�����#�����	�����������$����
�%��� ���#����$��#����(���

 '������	���	������+�����	����� �����������E3�#���� ��������	������	�������%���  �� 	����
"���� ����#�����#������#�	������	����� ���������%�� ����������������$(�2%���� �����"����
�" ������$��" �	��#����� "���� ��	��	�����#�#������ �%��"��%�#+�,�)��$%�	%��%��
#����� ���$����"���"�=�������	�" �	����(�����

 ���/���������	0���+���	�+����	���	����+������� ����������%�� ��.�	�������#����%��
 �����$�����%��/���%���9������)��	������	����""���� ���+���,����#����*�	%������	���
0�����	������������)����� �� ���#���� ��������%��� ��	������%���  ��	�����%����	�������
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$��%��%��������H������	������������������	��+�H��,� ����%��������H������	�����	��������
/���%���9��������%��)�������������%�� �������� ��	� ��������%����������	�����(��

 -���H���������#����"�����%��������	%�������	������� ��������	�""��#�#���������
 ��������%�� �� ���#� ��.�	����%���  ��	�����%����	 �����	��$��%���!�������#�
��	%�������������	�" �������	%������������#��%����� �)"����%��������������%��
������
*#"�������������#��%���H������������%���E3�#���� �� �������%�����������	������	����(�
2%���H���$����"�9����	�""��#������������%�������"�� ����������������	����
��	%�������	���������$%�	%������#�������#(�*������� �������%���" ��"�������������%����
��	�""��#�������$����)���������#�)����������������B ���#������""�������������
	������������$��%��%���H��(�*��������"��������)"��� �#���#����%��� ��������������).�	��
���/������	�����55�3
�3I(&(�

 -��������	%�������	������������%�"�����"����������� ��#�#������	������	�������%��
�  ��	�����%���������$�����#��#�� �������� ��	�#��� ���������)���%�#�)���%���H���
��#�����		��#��	��$��%�/������	�����
A�3E�
I���#��� ��	����#�/���%���9����
*#"��������������#��C3�3
�3A(�

 2���������	0���+����	�+���� ��2%���  ��	��������	������������$��%��%��������%�� �'��#�����
�����	�����	�����	��������	�������	��+���'�,���#��% ��/���%���9������ ���"�������
>�"����#����%�+/�>�,��%����������%�� ��.�	��������	 ��#�	���� ��	������	������������������
�1�������$��#�����"�����"������������	�������	���#� �����������������	���������������
������� ����������#����������$�����#�����#�������%� ��)������	�����������������������#�
$��#�����������	���� ����	�������)��#����#�)�����$� �%����%���������#���������%�� �����	�����
������������#������������#�����%�������#�� �	������ �#���%��� ����	��#�� �	�������	%����
"���������)��#�(�2%��������������%����������%���#�� �	��#����������#�"����������"���������
����������#��%����)����)"����#�����%��
������*#"��� ������������'����#�/�>�����������
�%���E3�#���� ���������%�����������	������	����(��

 0���	��������� �

 0���	3��	���������	0�4+���� �� ��������	������	�������#� ������������)���#����
 ��"���)����������#���%���  ��	�����%�����1�	������ ���#����������"����$��%��%��
��������%���"������%���������	���������%����������� ������(�*  ��	���������
��	������#����)�����#��	���������)����%������������ �#����#�����$��%��%���������
���������$����)�������%��� �	�������� ��"����  ��	� ����������)"����#(���

 2%���  ��	�����%������������%���������$����	�" ���� ������	������	����������������
��	�����������	���������#��$����)���� ����#�������� ���#������	��#����������������!����
����%��	��#������ ��������	������	����������	%���	� ������������ �	��#���#��  ����#�
)���%�����������������(�

 8�	��������#�	������	���������		�������#����#���%�� ����������	������%���������%��
�1������������)��� ����)����"���"�=��#���� �������� ���"���#���%�����#�	� ����#�
����	��������� ���������$��%����������������(�

 2%���  ��	���������� ����)��������)�#����)���%����� �����#���	�������$���%�����#�
 ��"������� ��	��������		��#��	��$��%�/�����%� ���� A6�&
(�*�� �	�������� ��"���
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�����#���#����%�����#����	��#�����������������%���� �F���)�������������)�����
����$���%�����#� ��"��������%������(�

 ���������	#��	����+����	0��������	

 *  ��	����$����#����������� �)��	�����������#� �)�� 	�=�������������� %������")���
��#��"�����##���������	�""���	������$��%��%�������� ��#������	������	����(�

 *  ��	�����%�������#��#���	������	��)��������	����� "������� �� �������$��%���A�"�����
����%�� ��.�	�����������������%���+&C,�#���� ������ ���%�������������	%��	�����������#�
�%������	��#���%������"���#�������#���������"���#�� �#�#�������#��%���������F��
	����	�������"�����(�

 �+������	�#	&��������	 �%��� �	�������� ��"����%����)������#������%������� ����%�� ��.�	���
$��%���	%������%������"��)�������� �	���	��������%� ������1 ��	�����#�����#�����%�� ��"��(�
2%������������������%�����������%�� ��.�	��"���)��� ���)���%�#����	����)��������)��$����
�%��B���#�������������""������������#��%���  ��	��� (�2� �	�����"����"��������%��
������"������� ��.�	��"���)��)��$����
3���#�A3����� �(�		

 -��	������	�����%�������	�""��	�#�$��%���A��������� ��%��������#������%�������%����
����"���	��������"�����(��

 -���%�� ��.�	�����������	�" ���$��%�������	�������� �������#�����������������������%��
 ��.�	������������)��������� ��"������!����#�)����	 ���������������#�������$���%��
�����%����)������"���	�������� ��#�#���������	%���" �����������!����#� ��"��������
�)�����#(���

 �/�����	��	������ ���*�������� �	�������� ��"���%���)����������#����� �"�����	%������
����%����	��������� ��������������������������!�� " ���������	����������  �������	���"���
)�����%���=�#����$�������)���%��
������*#"��������� �(�*���	%������%����%��
������
*#"�����������#��"�����)����"�.���	%������%������!� �����  ������)���%��B���#����
���������""�����������������"��#�#�� �	�������� ��" ��(�

 �/����	�#	5$����/�� ���������������	%���������$����%� ����	������������ ���������������
��������$���������������	������ ��"����#����������� ���������  ��	�������%����)��"�#�����
�%����������������B���#�������������""������������� !���������������������%��������
��	������� �	�������� ��"��(�*  �����������	%������ �����%����)��	��#������#�� ����1 ��	���
�����"����)���%����$� ��"���������	�" ���$��%����� ��������������%�����	�������#��%��
��������� ��"��(��2%���  ��	������"���)������������ ���"���#��%����)�������#�)���%��
���%���=�#��� ��������������������������)��%��%��	� ������ ��"��������#��%�� ��� �	�����
 ��"�����(�
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 ��"�������%����	��������������$���1 ��������"����� ��������!�� "���������	���������#�
�  �������	�����#���������%�� ��.�	���������� ���	� �����	�����	��#�����:�������#�������
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2%����������%����)�����%���=�#������!�������������� ���%��)��#�$��%���E3�#�������
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&����������%�����"������������%�� ��"��������%���  ��	����%�������	�" ����#�
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���#������"����"����)��#�	�"����#� ����������	��"�� ���(������	������� ����)������
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