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ERRATA:

A paragraph titled “Property Tax Exemption” (page 14) in the “Wind Energy in North
Dakota” final report (published by PanAero Corporation and dated April 15, 1999) may be in
error.

In a memo from Assistant Attorney General Edward E. Erickson, he agrees with a Tax
Department position that the property tax exemptions do not apply to public utilities, which
are defined separately under law.

Anyone interested in either this exemption or the separate income tax credit outlined on page
13 should receive independent advice as to the applicability of these benefits.
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Wind Energy in North Dakota

15 April 1999

Executive Summary

North Dakota is motivated to become a leading state in non-polluting wind generated
electricity.  North Dakota’s goals include the following:  general economic
development, new wind project investments and construction, new landowner
income, and new long-term jobs from broad professional services (such as wind
project design, wind resource monitoring, legal and accounting services), from
commercial project Operations & Maintenance, and from the manufacturing of wind
turbine components.

North Dakota has an outstanding wind resource - - providing more available wind for
development than any other state.  According to the U.S. Department of Energy
(DOE) studies, North Dakota alone has enough energy from good wind areas, those
of wind power Class 4 and higher, to supply 36% of the 1990 electricity consumption
of the entire lower 48 states.  

The Renewable Energy Policy Project (REPP)  organization recently concluded that
North Dakota was the first among 12 states in wind energy potential.  Using
conservative assumptions, REPP reported that North Dakota has a wind potential of
138,400 megawatts (MW), and has available wind land of 100,700 square kilometers.

Several important wind resource  maps and summary measurement results are
provided below.  Additional wind data may be available by contacting regional
utilities. See “Useful Addresses” for utility contact information. 

One near-term  opportunity for  new wind projects will be the Northern States Power
Company (NSP) 160 megawatt wind energy Request for Proposals (RFP) which is
expected during 1999.  In early 1999 NSP was also required to proceed with an
additional 400 megawatts of wind energy projects.  North Dakota is well positioned
to provide wind electricity to in-State NSP loads, which total about 400 MW at  peak-
load periods. These NSP loads are geographically close to major wind resource areas
in North Dakota.  Maps and added details are provided below.



North Dakota Final Report PanAero Corporation2

In addition, North Dakota exports substantial amounts of electricity to neighboring
states.  Transmission lines link North Dakota to Minnesota, Montana, South Dakota,
and Canada. 

Wind Resources

The most important feature of the wind resource is its ability to support electricity
generation.  A typical 750 kW wind turbine could produce over 2,700 megawatt-
hours (MWh) annually at the better wind sites in North Dakota (gross energy before
normal  losses).

Wind Turbine Energy Yield

Two of the major wind resource areas of North Dakota are the Pembina Escarpment
and the Missouri Escarpment.  The city of Finley is within the Pembina Escarpment
and the city of Minot is near the northern portion of the Missouri Escarpment.  Wind
speeds for Finley and Minot correspond to very favorable wind turbine energy yields
(see Table One below). 

The annual average wind speeds at about 45 meters above ground level (AGL) are 9.1
meters per second at Finley and 8.4 meters per second at Minot.  A height of 45
meters AGL is a typical hub-height of a modern commercial wind turbine in the 600
kW to 750 kW size range.

At a hub-height annual wind speed of 9.0 meters per second, a modern large wind
turbine can achieve a gross capacity factor of about 41 to 46 percent, and for a hub-
height wind speed of 8.5 meters per second the gross capacity factor is about 37 to
43 percent.

These estimated gross capacity factors are before corrections for North Dakota air
density and before general energy losses that typically would occur in any multi-
turbine wind facility.  The turbine manufacturers would normally be able to adjust
their machines to compensate for the North Dakota air density.

Calculations of wind turbine energy yield often correct for the local air density at the
wind project site.  The local air density is compared to a reference air density at sea
level and standard air temperature.  The mean annual air density in North Dakota
should be nearly equal to the standard reference air density (1.225 kg/m3), based
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upon climate data for monthly temperatures and typical elevations across North
Dakota.

Table One:   DOE Wind Speeds for Finley and Minot

This Table shows the results of two key wind measurements within North Dakota, at
Minot Radar Station and Finley Air Force Station.  These measurements were
instrumental in upgrading the DOE estimates of potential wind resources in North
Dakota (U.S. DOE 1987 Report).  

Site  Levels
AGL

(meters
)

Annual
Average 

(mps)

Winter
Season
(mps)

Spring
Season
(mps)

Summer
Season
(mps)

Fall
Season
(mps)

Finley 45.7 9.1 8.7 9.9 8.9 9.2

30.0 7.7 7.7 8.1 7.0 8.4

9.1 6.1 6.0 6.8 5.6 6.2

Minot 45.7 8.4 8.3 8.9 7.5 9.0

30.0 7.8 7.5 8.5 7.1 8.2

9.1 6.5 6.1 7.2 6.3 6.5

Finley wind measurements during October 1980 to September 1982.

Minot wind measurements during September 1980 to December 1981.

Source: Wind Energy Resource Atlas of the United States, Report DOE/CH10094-4
(March 1987)
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Typical elevations in North Dakota wind resource areas are about 200 to 500 meters
above sea level (ASL).  The mean monthly temperature near the center of North
Dakota at Bismarck is about 5°C (40°F).  Mean annual air density therefore will be
approximately equal to sea level air density at standard temperature.

Geographic Characteristics

The terrain in North Dakota varies from flat, open farmland and grassland along the
eastern boundary of the State (the boundary with Minnesota) to hilly plains and
plateau  areas in the far western and southwest portion of the State.  The greatest
geographic relief in the State occurs in the Badlands area along the Little Missouri
River.  Similar geographic relief occurs in an area defined as the Missouri plateau in
western North Dakota.  Pronounced physical features within the State include the
Pembina Escarpment (which extends in a north-south line along the eastern side of
the State), and the Missouri Escarpment (which extends from the northwest corner of
the State through the south central portion of the State). 

Federal Wind Studies and Resource Map

The U.S. Department of Energy (DOE) Wind Energy Resource Atlas of the U.S.
assessment is the basis for the current North Dakota wind resource map.  See the
“Reference Documents and Maps” Section.

DOE’s analysis indicates that North Dakota is almost exclusively characterized by
wind power Classes 4 and 5.  This implies that annual average wind speeds within the
State are in the range of 6.0 meters per second (13.4 mph) to 6.4 meters per second
(14.3 mph) at 10 meters (33 feet) above ground level, and 7.5 meters per second (16.8
mph) to 8.0 meters per second (17.9 mph) at 50 meters (164 feet) above ground level.
These estimates apply to areas and terrain features that are well exposed to the wind,
such as open plains, ridgetops, and plateaus.

Additional Wind Resource Map

The Union of Concerned Scientists produced a wind resource map of North Dakota
with resolution of one square kilometer.  A copy of this map also is provided.  See the
“Reference Documents and Maps” Section.
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Annual and Seasonal Wind Profiles

Based on some of the wind studies that were available, a composite summary of
several wind sites across North Dakota and the neighboring region of the
northwestern edge of Minnesota was developed in research done for North Dakota
(“Wind Resource Assessment:  Developing an In-State Capability for North Dakota”
June 1994).  Key conclusions include the following:

� The annual profile, as evidenced by the monthly wind speeds, appears to be
very consistent for different sites and different years of data.  The highest mean
monthly wind speed typically occurs in May and the lowest in July. The highest
mean monthly wind speeds occur in the time period of December through  May.

� A definitive peak in hourly average wind speed occurs between 11:00 and 18:00
hours.  This peak is most dramatic during the warmer months of March through
October while becoming much less noticeable during November and February.

� The “power law coefficient” (used to model vertical increases in wind speeds
above ground level) displays a diurnal variation with the most pronounced
differences between daytime and nighttime values occurring during summer
months.  A site near the Grand Forks Air Force Base has displayed an average
power law coefficient approaching 0.40 during night hours and 0.14 during
mid-afternoon hours.

� Based on a comparison of Minot, Finley, and Grand Forks data, the range of the
time-of-day variations in power law exponents (coefficients) may be site-
dependent.  However, the overall diurnal pattern shows up repeatedly.

� Winds in North Dakota are driven by meteorological high and low pressure
areas passing over the state.  Available data in North Dakota indicate an
occurrence of multi-directional winds, with some dominance of winds from the
west-northwest and, secondarily, from the south-southeast.

Wind Energy Resource Measurements 

NSP participated in a three-year statewide wind resource assessment program
(approximately 1995 to 1997).  Eight sites around the state were monitored for wind
speed and direction in a program assisted by the Electric Power Research Institute and
the University of North Dakota.  This program was sponsored by NSP and six other
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generation and transmission utility companies.  Participating utilities are the
following (see the “Useful Addresses” Section for contact information):

Basin Electric Power Cooperative
Cooperative Power Association
Minnkota Power Cooperative, Inc.
Montana-Dakota Utilities Co.
Northern States Power Co.
Otter Tail Power Co.
United Power Association

These North Dakota wind sites were carefully chosen for their potential for large-
scale wind energy development.  NSP and other participating utilities have access to
the detailed wind data from all eight sites.  Available summary results for 10 meters
above ground level (locations are only identified by County) are provided in the
“Reference Documents and Maps” Section.

The North Dakota Division of Community Services (state energy office) may have
additional information available on these wind resource assessment results.  (See the
“Useful Addresses” Section for contact information).

Additional North Dakota wind measurement programs are listed in the “Reference
Documents and Maps” Section.

DOE Multi-Year Wind Data Summary

Additional wind data are available for nine North Dakota locations with latitude and
longitude coordinates, as compiled by the U.S. DOE in 1981 using historical multi-
year records.  For some locations, the anemometer site was moved or changed in
height above ground level during the period of wind measurements.  These results
provide wind data adjusted to both 10 meters and 50 meters above ground level.
These data are summarized in Table Two below.
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Table Two:  Multi-Year Wind Speeds for North Dakota Stations ( meters per second )
City Station Name Lat

(° N)
Long
(° W)

Elevation
(meters)

Period
(month/year)

Anem.
Height
(meters)

Annual Average Speed (m/s)
At Height AGL (meters)
Anem.   At 10 m     At 50 m

Bismarck Bismarck Airport 46.77 100.75 507 1/48-10/61 13.1 4.9 4.8 6.4

Bismarck Bismarck Airport 46.77 100.75 507 10/61-12/78 6.1 4.4 4.7 5.9

Dickinson Dickinson FAA 46.78 102.80 792 12/48-7/64 9.1 6.1 6.2 7.8

Fargo Fargo, Hector Airport 46.90 96.80 278 11/53-6/61 26.2 6.7 5.9 7.4

Fargo Fargo, Hector Airport 46.90 96.80 278 6/61-12/78 6.1 5.3 5.6 7.1

Gr. Forks Grand Forks FAA 47.93 97.08 259 11/49-12/58 14.3 6.0 5.7 7.2

Gr.  Forks Grand Forks AFB 47.97 97.40 276 5/60-11/68 4.6 4.6 5.1 6.4

Jamestown Jamestown FAA 46.92 98.68 456 12/48-12/54 8.8 5.4 5.5 6.9

Minot AFB Minot AFB 48.42 101.33 504 5/60-2/65 5.5 4.6 5.0 6.3

Minot AFB Minot AFB 48.42 101.35 497 4/65-11/68 5.2 4.6 5.1 6.4

Minot Minot International Airport 48.27 101.28 526 12/48-9/58 6.4 5.5 5.8 7.4

Minot Minot International Airport 48.27 101.28 526 6/62-12/78 6.1 5.6 6.0 7.5

Pembina Pembina CAA 48.95 97.25 242 12/48-9/50 13.7 6.0 5.8 7.2

Williston Williston W80 48.15 103.62 581 3/50-12/61 15.2 3.8 3.6 4.5

Williston Sloulin International Airport 48.18 103.63 581 8/67-12/78 6.1 4.5 4.8 6.1

Source:  PNL, Wind Energy Resource Atlas: Vol 2, The North Central Region, 1981



North Dakota Final Report PanAero Corporation8

Electricity Sales to NSP 

Sales to NSP Outside North Dakota

Substantial amounts of electricity can be transmitted from within North Dakota to
buyers outside North Dakota.  Transmission lines link North Dakota to Minnesota,
Montana, South Dakota, and Canada.  Regional transmission lines link these
surrounding states to various NSP loads.

Sales to NSP Within North Dakota

Companies wanting to sell electricity to NSP should consider the delivery of
electricity to several North Dakota cities now served by NSP.  The Minnesota Public
Utilities Commission has given NSP permission to build the final phases of NSP’s
required wind energy development outside the State of Minnesota, if NSP finds that
doing so would be cost effective.  As of April 1999 bills are pending before the
Minnesota legislature that could limit NSP wind energy development to sites within
the State of Minnesota.  For additional information, see the “Reference Documents
and Maps” Section.

NSP provides power to three cities in North Dakota: Minot, Grand Forks, and Fargo.
These peak loads total nearly 400 megawatts.  The peak loads in these cities are
approximately as follows: (a) Minot 60 MW; (b) Grand Forks 120 MW; and (c) Fargo
210 MW.

Each of these cities is within approximately 50 miles or less of identified Class 5
wind resource areas.  Because no NSP power lines go directly to these cities, wind
electricity needs to be delivered through other utilities. 

See the “Transmission and Utility Grid Interconnection” Section for additional
information.
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General Electricity Sales

Possible non-NSP electricity sales include North Dakota and/or Minnesota publicly
owned utilities (see “Useful Addresses”) and also export of electricity to states
surrounding North Dakota.  Regional transmission maps are provided in the Section
“Reference Documents and Maps.”

Publicly Owned Utilities

Cass County Electric Cooperative (CCEC) has its headquarters in Kindred, North
Dakota, and its service centers in Fargo, Valley City, Lisbon and Arthur.  CECC has
3,594 miles of overhead power lines.  Its wholesale power supply is from Minnkota
Power Cooperative, Grand Forks, North Dakota.  Over 522 million kWh were sold
in 1997.  CCEC provides service in Cass, Barnes, Traill, Richland, Ransom, Sargent,
Dickey, Stutsman and LaMoure counties in North Dakota.

Nodak Electric Cooperative (NEC) has a proud record of 57 years of electrification.
Nodak Rural Electric Cooperative became one of several cooperatives in North
Dakota and Minnesota that would jointly own and purchase all power requirements
from Minnkota Power Cooperative.  Nodak’s service territory covers all or parts of
Pembina, Walsh, Ramsey, Nelson, Steele, Grand Forks, and Traill counties in North
Dakota.

United Power Association (UPA), now part of Great River Energy,  is a generation
and transmission cooperative based in Elk River, Minnesota. UPA is planning to offer
a wind power product to its 12 member distribution cooperatives, which are located
in Minnesota, for sale to their customers.  The wind power would be sold in 100-kWh
blocks in a 1-year test program.  In late 1998, UPA was negotiating to buy the wind
power from NSP.

Cooperative Power Association (CP), now part of Great River Energy, is a
generating and transmission cooperative that provides electricity to 17 member
distribution cooperatives in southern and western Minnesota. CP is one of 60
generation and transmission cooperatives in the United States. In the early 1970's, CP
and United Power Association jointly developed and constructed a two-unit, 1,100-
megawatt coal-fired power plant on a 3,370-acre site in central North Dakota.  The
plant is named Coal Creek Station and is located in Underwood, North Dakota.  CP
owns 56 percent of Coal Creek Station and operates the plant. CP is implementing a
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program to procure wind energy for its distribution members for sale in green pricing
programs.  As of June 1998, 13 member co-ops were participating, with more than
thirty-six hundred 100-kWh blocks subscribed.  As a result, CP has contracted for
nearly 2 MW (three 660-kW turbines) of new wind power.  The project, as planned,
will be located in southwestern Minnesota.  The CP green power premium is expected
to be about $2 per block.

Dakota Electric Association is a publicly owned Minnesota utility.  Dakota Electric
covers 507 square miles and serves over 76,000 customers in a service area south of
Minneapolis, Minnesota.  Dakota Electric is the second-largest electric cooperative
in Minnesota and is ranked among the top 20 electric distribution cooperatives
nationally.  Dakota Electric is a member-owned, nonprofit utility serving parts of
Dakota, Goodhue, Scott, and Rice counties in Minnesota.  The Minnesota PUC
approved a tariff filing by Dakota Electric to offer its customers a wind energy
purchase option.  The power will be supplied by Cooperative Power Association,
which is Dakota Electric’s wholesale supplier.  Under the program, customers can
purchase 100-kWh blocks of wind-generated electricity at a proposed rate premium
of $2 per block.  A 12-month subscription commitment is required (see also
Cooperative Power  Association summary).

Electricity Sales to Surrounding States

Concerning general sales into surrounding states, see the “Transmission and Utility
Grid Interconnection” Section for additional information.
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Transmission and Utility Grid Interconnection

Two general transmission conditions are of interest.  The first is for electricity sales
to  NSP.  The second is for electricity sales to other buyers.  See “Useful Addresses”
for utility contact information. 

Transmission Constraints Within Minnesota 

Concerning NSP, available information indicates that the substation and transmission
capacity at the Buffalo Ridge wind resource area of Minnesota is fully utilized.  This
means that new wind projects selling to NSP likely will be located elsewhere within
Minnesota, or outside of Minnesota.

Electricity Sales to NSP Within North Dakota

North Dakota is an excellent location for wind projects selling to NSP, in part
because NSP serves three cities within North Dakota: Minot, Grand Forks, and Fargo.
Electricity will need to pass through non-NSP utilities to reach these cities, generally
as follows:

to Minot primarily via Western Area Power Administration, Great River
Energy, and Basin Electric Power Cooperative;

to Grand Forks primarily via Western Area Power Administration,
Minnkota Power Cooperative, and Manitoba (Canada); and 

to Fargo primarily via Western Area Power Administration, Minnkota
Power Cooperative, and Otter Tail Power Company.  

Great River Energy is the result of the recent merger of United Power Association and
Cooperative Power Association.  NSP has a “Network Services Agreement” with
Great River Energy, which has transmission lines in North Dakota.  Under the
Network Services Agreement, NSP can declare long-term electricity purchases (such
as wind electricity) to be a “system resource” or “Network Resource.”  This allows
NSP to simplify transmission arrangements and to charge a lower price for
transmission services than would otherwise apply.  
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Mid-Continent Area Power Pool

North Dakota utilities participate in the Mid-continent Area Power Pool (MAPP).
MAPP maintains extensive information about its participating utilities and the
regional transmission system.  This information includes data for export of power
from North Dakota into Minnesota and South Dakota, and to other surrounding areas.
See “Useful Addresses” for MAPP contact information.

Minnesota and South Dakota Transmission

Maximum transmission capacity from North Dakota into Minnesota and South
Dakota (MSD) is about 1800 MW.  During certain time periods, this export
transmission capacity is fully utilized.  However, historical MAPP records show that
160 MW of new wind generation could be exported into MSD approximately 95%
of the time during the year.  Smaller amounts of new wind generation could be
exported into MSD for more than 95% of the time during the year. 

Eastern Montana Transmission

Export of electricity from North Dakota into eastern Montana also is possible.
Transmission to and from eastern Montana generally has not been constrained for
MAPP.  Therefore, data to quantify megawatts of transmission capacity are not
readily available from MAPP.  Interested parties should contact Montana-Dakota
Utilities for more information.  

Canadian Transmission

Export of electricity from North Dakota into Canada also occurs at certain times.  The
predominant flow of power is from Canada into North Dakota.  Peak transmission
from Canada exceeds 1900 MW.  Transmission from North Dakota into Canada is
limited to about  600 to 800 MW for technical reasons.
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Policies and Incentives

To promote the development of renewable resources, the North Dakota legislature
approved an income tax credit and property tax exemption for solar, wind, and
geothermal energy devices.  A summary of these incentives is given below.

Definitions

A “Solar or wind energy device” means a system or mechanism or series of
mechanisms designed to provide heating or cooling or to produce electrical or
mechanical power, or any combination of these, or to store any of these, by a method
that converts the natural energy of the sun or wind.

Income Tax Credit

Any North Dakota taxpayer, whether an individual or a corporation, who installs a
geothermal, solar or wind energy device, may claim an income tax credit of 5% per
year for three years for the actual cost of acquisition and installation of such device.
The three years in which the credit must be used are the year of installation and the
two years immediately following installation.

Requirements

C The geothermal, solar or wind energy device must be installed in a building
or on property owned by a taxpayer in North Dakota.

C If a geothermal, solar or wind energy device is part of a system that uses
another means of energy, only that portion of the system directly
attributable to the cost of the geothermal, solar or wind device may be used
in determining the amount of tax credit.

C The cost of installation may not include costs of redesigning, remodeling
or otherwise altering the structure of a building in which a geothermal, solar
or wind energy device is installed.
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How to Receive It

This is a direct credit against the North Dakota tax liability.  A special line is
provided on Form 37 (long form for individuals) for notation of this credit.  This
credit is not available on the Form 37-S (short form for individuals).  This credit is
also available on Schedule 2 of the fiduciary return and on the corporate returns.

Property Tax Exemption

Property owners may claim an exemption from property tax for a solar, wind or
geothermal energy system.  The exemption is valid for five years following the date
on which the system is installed.

Requirements

C Property exempted includes installations, machinery, and equipment of
systems in new or existing buildings or structures.  It must be designed to
provide heating or cooling or to produce electrical or mechanical power, or
any combination of these, or to store any of these, by utilization of solar,
wind or geothermal energy.

C If the solar, wind or geothermal energy device is part of a system that uses
other means of energy, only that portion of the total system directly
attributable to solar, wind or geothermal energy is exempt.

How to Receive It

Those who wish to apply for this exemption should contact their local assessor or
their county director of tax equalization.

Corporate Taxes

North Dakota’s income tax rates range from 3.0% to 10.5% depending upon the
amount of taxable income. North Dakota is one of four states that allow a corporation
to deduct the entire amount of federal income tax liability before calculating the state
corporate tax. This lowers the effective North Dakota rates to 2.55% to 6.83%.  A
new project may qualify for an income tax exemption for up to five years. There are
certain qualifications and limitations on this exemption. For more information,
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contact the Office of the State Tax Commissioner.  See “Useful Addresses” for
contact information.

Real Property Tax

North Dakota does not tax personal property. Real property is taxed by the county.
However, any new business may be granted an exemption for up to five years. There
is a special five-year exemption for a wind energy system. Extensions of up to an
additional five years are available for a project located on property leased for a
governmental entity.

General Sales Tax

North Dakota's general sales tax rate is 5%. New businesses qualify for an exemption
on machinery, building materials and equipment used for manufacturing, processing
or recycling.  Local subdivisions are also allowed to levy a sales tax. The current rate
in all cities that currently levy this tax is 1%. This tax only applies to the first $2,500
on any given purchase.

Training New Employees

A program is available that assists new or expanding businesses with training new
employees.  The cost of training under the program is paid for in whole or in part with
the income tax withheld from the new employees.   See “Useful Addresses” for
contact information.

Unemployment Taxes

The rate for unemployment taxes is 2.2% on the first $14,200 of wages per employee.
This rate is used for the first one or two years. After that an experience rating system
is used to calculate rates.  

Workers Compensation

In North Dakota workers compensation premiums only apply to the first $13,900 of
wages per employee. These are among the lowest in the nation. Premiums are based
on specific job classifications and accident experience over a number of years.
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Permitting Wind Project Sites

Project siting and permitting jurisdiction depends upon the size of the project.
Smaller energy projects less than 50 megawatts are governed only by local county
and/or city requirements.  This may make permitting easier.

The North Dakota Public Service Commission (PSC) has jurisdiction over large
energy project siting under NDCC 49-22.  This siting law applies to all “energy
conversion facilities” that generate fifty thousand kilowatts or more of electricity (49-
22-03.5a).  A copy of this siting law can be obtained from the North Dakota PSC. 
See “Useful Addresses” for PSC contact information.

Use of State Land for Wind Energy

Concerning the possible use of State Land for wind projects, interested parties can
contact the Director of Surface Management at the North Dakota State Land
Department.  Because no wind projects have yet been built, there apparently is no
policy or known procedure, other than simply having interested parties contact the
State Land Department.

The North Dakota State Constitution limits allowable State land leases to pasture and
grazing, but pipelines and oil wells are allowed as easements.  A legal opinion from
the State Attorney General would be needed concerning wind energy easements as
an allowable land use.  A 1999 Memorandum from the North Dakota Assistant
Attorney General concludes that “Wind generation easements would seem well within
the land board’s past and current practice.”  See the “Reference Documents and
Maps” Section for a copy of this North Dakota Memorandum.

An initial review of land-use maps and wind resource maps shows that there are State
Lands scattered throughout several of the large wind resource zones in North Dakota.
Many State land parcels are about one square mile in area.  One square mile of
approximately flat land can support a significant number of large wind turbines.
Thus, even 5 to 10 square miles at various locations that were acceptable for wind
project use could be quite important for near-term North Dakota wind projects.
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Reference Documents and Maps

Maps and Sources of Maps

U.S. DOE “Wind Energy Resource Atlas of the U.S,” attached.

Union of Concerned Scientists “Wind Resources, State Assessment A-63,”
attached.

Mid-Continent Area Power Pool “Principal Power Supply Facilities Existing
and Proposed - 10 Year Map 1997-2006,” attached.  To purchase MAPP maps,
contact Mr. Charles Tyson, 1125 Energy Park Drive, St. Paul, MN 55108-5001,
Tel: 651-632-8400, Fax: 651-632-8417.

Western Area Power Administration, Map of North Dakota “Transmission
Lines, Power Plants & Substations.”  To purchase WAPA maps, contact Mr.
Gail Ellison, WAPA - Montana, Tel: 406-247-7433, Fax: 406-247-7408.

The BLM map entitled “Land Status State of North Dakota” provides details of
State, Federal, and private land ownership as well as topographic data at 200
foot contour intervals. This map may be ordered by calling the BLM office in
Golden, CO at 303-239-3600 for cost and shipping arrangements.  The cost is
nominal.

For information regarding Otter Tail Power Company electrical transmission
and power line maps, contact Mr. Gary Welharticky, 215 South Cascade Street,
Fergus MN 56538-0496. Tel:218-739-8200,  Fax:218-739-8218.

Wind Studies and Reports

1. North Dakota Wind Resource Assessment Program (see Table Three:
NSP and North Dakota Utilities, Summary Wind Data below).

2. Montana-Dakota Utilities conducted a four-year study of the wind
resource in North Dakota using data collected from a tower installed at
Beulah.  (See “Useful Addresses”)

3. Battelle Pacific Northwest Laboratory (PNL), Wind Energy Resource
Atlas: Vol. 2, The North Central Region, 1981.
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4. U.S. DOE, “Wind Energy Resource Atlas of the United States,” DOE/CH
10094-4,  March 1987, report.

5. The Union of Concerned Scientists analysis of wind classes which
provides a North Dakota map with a resolution of 1 km by 1 km, is
included in the report “Powering the Midwest - Renewable Electricity for
the Economy and the Environment” 1993 by Michael C.  Brower, et al.

6. The University of North Dakota (UND) conducted an analysis for two
utilities, and produced a wind assessment study for Eastern North
Dakota,  using data collected  near Grand Forks AFB from 1984 through
1987.  (See “Useful Addresses”)

7. For additional information about wind studies, please contact 

Ms. Dina Butcher, Director, or
Mr. Kim Christianson, Energy Program Manager
Division of Community Services
State Capitol - 14th Floor
600 E.  Boulevard Avenue
Bismark, ND 58505-0170
Tel: 701-328-2094
Fax: 701-328-2308 Web site at:  http://www.state.nd.us

Reference Documents

Permitting Requirements. The document “Energy Conversion and
Transmission Facility Siting Act,” reprinted February 1996, provides
information about permitting requirements in North Dakota. This document
can be obtained from: Office of the North Dakota Public Service
Commission, State Capitol, Bismarck, North Dakota, Tel: 701-328-2400,
Fax: 701-328-2410.

Research Report.  The REPP Research Report No. 6, November 1998, entitled
“A Few Dollars Per Family:  The Cost of Large-Scale Wind Power
Development” was published by the Renewable Energy Policy Project (REPP).
REPP publications are available on the Internet at < http://www.repp.org >, or
may be ordered by contacting REPP at 202-293-2833.
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Minnesota 1997 PUC Order.  The Minnesota Public Utilities Commission
issued an Order dated 6 August 1997 concerning the completion of the final
phases of Northern States Power’s wind energy development.  A copy of that
PUC Order is provided below.

Minnesota 1999 PUC Order.  The Minnesota Public Utilities Commission
issued an order in early 1999, requiring Northern States Power to proceed with
an additional 400 megawatts of wind energy projects.  For additional
information, contact the Minnesota Public Utilities Commission at Suite 350,
121 East Seventh Place, St. Paul, MN 55101, Tel: 612-297-4596.

Use of State Land for Wind Energy.  The attached memorandum from
Assistant Attorney General Charles M. Carvall, re: Wind generators on school
trust land, dated 17 March 1999, comments on this matter.    
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Table Three:  
North Dakota Wind Resource Assessment Program 

Summary Wind Data

10 Meters AGL Wind Speed Summary (miles per hour)

September 1, 1994 - August 31, 1995

County Fall Winter Spring Summer Annual

Cavalier 12.2 12.4 11.5 8.9 11.2

Nelson 13.0 12.7 12.7 10.7 12.2

Ward 15.2 14.1 13.3 12.8 13.7

Williams 13.4 12.1 12.3 11.8 12.4

Dunn 12.5 11.3 12.5 11.1 11.9

Burleigh 13.8 14.2 13.2 12.1 13.2

La Moure 14.2 15.1 13.3 11.8 13.5

Barnes 12.7 12.6 12.2 10.7 12.2

     Average: 13.4 13.1 12.6 11.2 12.5

September 1, 1995 - August 31, 1996

Cavalier 10.6 13.2 11.4 8.3 10.8

Nelson 11.7 14.3 12.7 10.1 12.2

Ward 13.2 14.6 14.0 12.6 13.6

Williams 12.4 13.9 12.8 12.1 12.8

Dunn 12.2 12.2 12.2 11.4 12.0

Burleigh 12.7 14.2 13.1 11.5 12.9

LaMoure 12.9 16.1 13.9 12.1 13.7

Barnes 11.9 13.6 12.5 n/a 12.6

     Average: 12.2 14.0 12.8 11.2 12.6
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Useful Addresses

North Dakota Government Offices

Governor Edward T. Schafer has requested that Kevin Cramer, the Director of the
Economic Development and Finance agency, provide whatever information and
assistance your company might need as you consider the location of future wind
energy developments.  

You also may work with the North Dakota Public Service Commission (PSC) and the
Division of Community Services (which includes the state energy office) as you
proceed with your development plans. 

Below is a list of the key North Dakota contacts and their addresses at each of the
referenced agencies.

Mr. Kevin Cramer, Director
Economic Development & Finance
1833 E.  Bismarck Expressway
Bismarck, ND 58505-0170
Tel: 701-328-5300
Fax: 701-328-5320

Mr. Leo Reinbold, President
Public Service Commission
State Capitol - 12th & 13th Floors
600 E.  Boulevard Avenue
Bismarck, ND 58505
Tel: 701-328-2400
Fax: 701-328-2410

Ms. Dina Butcher, Director, or
Mr. Kim Christianson, Energy Program Manager
Division of Community Services
State Capitol - 14th Floor
600 E.  Boulevard Avenue
Bismark, ND 58505-0170
Tel: 701-328-2094
Fax: 701-328-2308, Web site at:  http://www.state.nd.us
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Mr. Mike Brand
Director of Surface Management
North Dakota State Land Department
P.O. Box 5523
Bismarck
North Dakota 58506-5523
Tel: 701-328-2800
Fax: 701-328-3650

Ms. Heidi Heitkamp
Office of Attorney General
600 East Boulevard Ave.
Dept 125
Bismarck
North Dakota 58505-0004
Tel: 701-328-2210
Fax: 701-328-3409

Mr. Rick Clayburgh
State Tax Commissioner
State Capitol
600 East Boulevard Ave.
Bismarck
North Dakota 58505-0004
Tel: 701-328-2770
Fax: 701-328-3700

Training New Employees
For more information about this program, contact:

Job Service North Dakota
P.O. Box 5507
Bismarck, ND 58506-5507
Tel: 701-328-2814
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Cities in North Dakota

Mr. Bruce Furnes, Mayor
City of Fargo
200 Third Street North
Fargo, ND 58102
Tel: 701-241-1310

Ms. Pat Owens, Mayor
City of Grand Forks
255 Fourth Street North
Grand Forks, ND 58102
Tel: 701-746-2607

Mr. Carroll Erickson, Mayor
City of Minot
Major’s Office
515 Second Avenue SW
Minot, ND 58701
Tel: 701-857-4750

North Dakota Utilities

Mr. Wayne Backman, Vice President
Power Marketing and Transmission
Basin Electric Power Cooperative
1717 East Interstate Avenue
Bismarck, ND 58501
Tel: 701-223-0441
Fax: 701-224-5336 

Mr. Tom Thorson
Cass County Electric Cooperative
P.O. Box 8
Kindred, ND 58051
Tel: 701-277-4400
Fax: 702-277-4500  
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Mr. Phil Lavoi
Minnkota Power Cooperative, Inc.
1822 Mill Road
P.O. Box 13200
Grand Forks, ND 58208-3200
Tel: 701-795-4000
Fax: 701-795-4215

Mr. Gary Paulsen, P.E.
System Operations Manager
Montana-Dakota Utilities Co.
400 North 4th Street
Bismarck, ND 58501
Tel: 701-222-7900
Fax: 701-222-7606

Mr. Miles Jensen
Member Services Manager
Nodak Electric Cooperative, Inc.
4000 32nd Avenue South
P.O. Box 13000
Grand Forks, ND 58208-3000
Tel: 701-746-4461

800-732-4373
Fax: 701-746-6701

North Dakota Regional Council Directors

Region I

Mr. Paul Bauer
Tri-County Regional Development Council
20 East 2nd Street
PO Box 697
Williston, ND 58802-0697
Tel: 701-774-1358
Fax: 701-774-1363
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Region II

Mr. Greg Hagen
Souris Basin Planning Council
4215 Burdick Expressway East
Minot, ND 58701
Tel: 701-852-4988
Fax: 701-838-8955

Region III

Mr. Rick Anderson
North Central Planning Council
Memorial Building
PO Box 651
Devils Lake, ND 58301
Tel: 701-662-8131
Fax: 701-662-8132

Region IV

Mr. Julius Wangler
Red River Regional Council
1004 Hill Avenue
Grafton, ND 58237
Tel: 701-352-3550
Fax: 701-352-3015

Region V

Mr. Irv Rustad
Lake Agassiz Regional Planning Council
417 Main Avenue
Fargo, ND 58103
Tel: 701-239-5373
Fax: 701-235-6706
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Region VI

Mr. Eric Hoberg
South Central Dakota Regional Council
210 10th Street SE
PO Box 903
Jamestown, ND 58401
Tel: 701-252-8060
Fax: 701-252-4930

Region VII

Mr. Paul Rechlin
Lewis & Clark Regional Development Council
400 East Broadway, Suite 418
Bismarck, ND 58501
Tel: 701-255-4591
Fax: 701-255-7228

Region VIII

Mr. Rod Landblom
Roosevelt Custer Regional Council for Development
Pulver Hall
Dickinson, ND 58601
Tel: 701-227-1241
Fax: 701-227-1243
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Regional and Additional Addresses

Mr. Mark P.  McGree
Manager, Resource Planning & Bidding
Northern States Power Company
Power Marketing & Energy Planning
414 Nicollet Mall
Minneapolis, MN 55405
Tel: 612.330.5884
Fax: 612.337.2284
E-Mail: mcgm01@nspco.com

Mr. Richard M.  Halet
Northern States Power Company
General Office - 8th Floor
414 Nicollet Mall
Minneapolis, MN 55401
Tel: 612.330.7780
Fax: 612.330.5913
Web: www.nspco.com

Mr. Charles A.  Tyson
Senior Transmission Planning Engineer
Mid-Continent Area Power Pool (MAPP)
1111 Third Avenue South
Minneapolis, MN 55404-1008
Tel: 651-632-8400
Fax: 651-632-8417
E-mail:  CA.Tyson@Mapp.Org

Mr. Gerald H.  Groenewold, Director
Energy and Environmental Research Center
15 North 23rd Street
PO Box 9018
Grand Forks, ND 58202-9018
Web: http://www.eerc.und.nodak.edu
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Mr. Gail Ellison
Western Area Power Administration
U.S. Department of Energy
2900 4th Avenue North
P.O. Box 35800
Billings, MT 59107-5800
Tel: 406-247-7405
Fax: 406-247-7408

Mr. Terry Grove
Great River Energy 
(formerly United Power Association and Cooperative Power)
17845 East Highway 10
P.O. Box 800
Elk River, MN 55330-0800
Tel: 612-441-3121
Fax: 612-241-2366

United Power Association and Cooperative Power
See Great River Energy 

Mr. Gary Welharticky
Supervisor, Transmission Lines
Otter Tail Power Company
215 South Cascade Street
Fergus MN 56538-0496
Tel: 218-739-8200
Fax: 218-739-8218

Ms. Karen Santori
Supervisor, Regulatory Information 
Minnesota Department of Public Service
121 East Seventh Place
St. Paul, MN 55101
Tel: 651-296-0391
Fax: 651-297-1959
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Donald M.  Hardy, Ph.D.
President
PanAero Corporation
12345 West Alameda Parkway, Suite 113
Lakewood, CO 80228
Tel: 303-989-9060
Fax: 303-989-9066
E-mail: panaero@compuserve.com
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