Turbine Manufacturing
Industry Opportunities in

Casper - Natrona County, Wyoming

CASPER AREA ECONOMIC
DEVELOPMENT ALLIANCE, INC.

AW
N

casperworks.biz

300 S WoLCOTT STE 300
CASPER WY 82601




7
—< ¥

—

Executve Summar yé é é @a&é& e é é

| Nt roduct i

Overvi

-

ew

of

TABLE OF CONTENTS

V4 Y& d Y& d

Ve Ve

onéeéeecée

Casper

V4 V4 V4

N
N
(D
N
N

éééeede . &Hece
aénéde éNéa.tes5on

M-



.
EXECUTIVE SUMMARY

- Casperand Natrona County, Wyoming are an especially attractive

location for plants that-manufacture turbines.

This has been documented by BFPC, LLC, a leading site selection and location strategy
consulting firm. BFPC recently completed an in-depth investigation of the Natrona County
economy. One key purpose of the study was to identify industries and business operations
that can benefit from the unique business advantages of the Casper area.

Turbine manufacturing was selected for its particular ability to take advantage of
business and other conditions in Casper and Natrona County. This important industry
which manufactures next-generation electrical generating equipment is growing at 30% to
40% per year.

Reasons for selecting the turbine manufacturing business as a target include the following
Casper area assets:

Selected business costs nearly 16% below typical or national average costs for
turbine manufacturing facilities. Projected costs for staffing, construction, utilities,
and certain other expenses to establish and operate a turbine manufacturing plant in
Casper and Natrona County are well below the comparable US national average.

Complete absence of taxes on corporate and personal income as well as absence
of many other taxes (such as inventory) which manufacturers find annoying in other
locations. The total state and local tax burden in Casper and Natrona County is one of
the lowest in the US. Wyoming ranked first in the entire nation in the 2008 State
Business Tax Climate Index study prepared by the highly respected Tax Foundation
(http://www.taxfoundation.org/press/show/22660.html). Wyoming sales and use taxes
are also low and not applicable to many materials related to manufacturing. Further,
since Wyoming often has the lowest debt of any state, the likelihood of maintaining this
extremely low-tax environment is very promising.

Above average availability of personnel experienced in manufacturing machinery
and equipment, metal fabrication, and related industries. This is due to a well-
established industrial base, (over a thousand people currently work in these areas in
Natrona County), local industrial training facilities, the strong local population growth
rate, and the attractiveness of the community and state as a relocation destination.

Large potential regional customer base. The Rocky Mountains/Inland West is one of
the fastest-growing regions of the in US, both in population and in business
development. It has an especially large potential for growth of its wind energy business,
due to its consistent wind flows, availability of suitable land, and other strengths.
Wyoming has been the location of commercial wind farms for over a decade.



http://www.taxfoundation.org/press/show/22660.html

Excellent transportation. Interstate Highway 25 bisects Casper and Natrona County,
and the community has several other major highways. A main BNSF rail line and yard
also serve the community. Casper/Natrona County International Airport has the largest
volume of commercial service in the state including daily non-stop flights to and from
Chicago, Denver, Las Vegas, Minneapolis, and Salt Lake City.

A state right-to-work law and other components of Wyomingd s st r ong b usji
climate . Wyoming has consistently ranked high in the annual study of pro-business
characteristics by Pollina Corporate Real Estate, placing 5" in the nation in 2008.
Forbes Magazine, American City Business Journals, and many other well regarded
independent organizations have given outstanding marks to Casper and Wyoming.

An attractive package of industrial development incentives. More information is
available from the Wyoming Business Council (http://www.whywyoming.org/).

A growing local business and industrial sector. Casper and Natrona County have
Wy omi ng6s |fastesygeosving mamuidcturing base, health care industry, and
other business components.

A quality of life that supports recruitment, transfer, and maintenance of staff.

U A magnificent physical environment on the edge of the Rocky Mountains with scenic
vistas, numerous outdoor recreational opportunities, an average of 275 sunny days
per year, and lots of wide open spaces.

U A strong local business community with a historic and vibrant downtown.

U Local entertainment and culture such as the Casper Ghosts baseball team and the
Nicolaysen Art Museum, a major center for contemporary artists in the Rockies.

U Casper College, with its unusually broad range of academic, business, technical,
career, and personal advancement programs.

U Access to sophisticated urban services. Many like the idea of living in the smaller
urban environment of Casper with an occasional weekend in Denver.

More data about Casper and Natrona County
and the regiondéds advantages for your c
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INTRODUCTION

The leadership of Casper and Natrona County is committed to expanding and diversifying the
regional economy. As part of that goal, the Casper Area Economic Development Alliance has
begun a new campaign to market this area as a location for businesses and industries that can
profit from its appealing features.

BFPC, LLC, a major international site selection and location consulting firm, has been retained to
provide professional counsel to this program. It was charged to identify specific business activities
that are a particularly good fit with the locational attributes of Casper and Natrona County, and which
might benefit by establishing a facility in the community.

The study concluded that Casper-Natrona County is an especially appropriate and
attractive location for facilities which manufacture turbines and related equipment,
especially those which use wind power to generate electricity. This report provides
details and makes a strong business case why companies in this industry should consider
the Casper area.




OVERVIEW OF CASPER

- -AND NATRONA COUNTY

—

Community Description

Casper, Wy o mgrowm@nsetrdpaitantaressid located along I-25 in the east central part of
the state. It is about a 2 %2 hour drive north of Cheyenne, the state capital and northern edge of the
Front Range Urban Corridor centered on Denver. The current population of Natrona County, which
forms the Casper metro area, is estimated at 75,000 and represents growth of over 10% since 2000,
well ahead of the national rate.

The City of Casper is an attractive and vibrant urban center
whose population is around 56,000. It has a healthy central
business district with architecturally interesting historic
structures and stately houses, as well as new office and
commercial structures. Other communities in Natrona
County include Alcova, an outdoor recreational area
southwest of Casper; Barr Nunn, Evansville, and Mills located
adjacent to Casper; and Edgerton and Midwest, located near
each other in northeastern Natrona County. The western part
of the County is very scenic and contains significant historic
sites such as Devi | éRock®uais lghthapopllattddn dependenc

Casper and Natrona County lie along the eastern edge of the Rocky Mountains, near their
boundary of the Great Plains. Its elevation is about a mile above sea level. Nearby mountains
exceed 8,300 feet. The regional climate is characterized as semi-arid, with an average of a foot
of liquid precipitation per year and an annual average of 275 sunny days. Winter storms can be
intense but tend to be brief, with snow rapidly melting away.

Casper is often regarded as the community most typical of Wyoming, with its uniqgue combination of
wide open spaces, magnificent scenery, optimistic frontier spirit, strong business climate and robust
economy. It has become a major center for professional and technical support ofthe St at e 6 s
energy business; the US Ener gy ldDestipgcCentemslatdated s
here. It was the first community in Wyoming to be designated a metropolitan area which symbolizes
its economic importance, quality of life, and range of services to support business and personal
needs.

Its infrastructure is well developed; Qwest points out that its telecommunications systems in Casper
are equal to that in Denver. The health care sectorin NatronaCountyi s t he st at eds
fastest-growing. Casper/Natrona County International has the largest number of commercial flights

in Wyoming, offering nonstop service to and from Chicago, Denver, Las Vegas, Minneapolis, and

Salt Lake, by Allegiant Air, Delta, Northwest, and United Airlines. Mike Lansing Field is home of the
Casper Ghosts baseball team, a farm team of the Colorado Rockies.
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While Casper enjoys its frontier image, it has an increasing association with the Denver area, whose
growth is clearly moving rapidly up I-25 into Wyoming. A recent article in The Next American City
Magazine (http://americancity.org/magazine/article/wyoming-metropolis-crane/) describes this trend
and notes the study of high-speed rail service along the Front Range Urban Corridor that may
eventually connect Casper with Denver and even Albuguerque. Many people are pleased with living
in a smaller metro area such as Casper, interspersed with an occasional weekend in Denver.

Wyomingbés business climate and policies to s
It has ranked among the top six states in every annual survey of pro-business attitudes conducted

by Pollina Corporate Real Estate, Inc., placing 5™ in 2008, highest of any state outside the south-
east. Onereasonf or Wy omi ngd6s aggressive business de
that it is not the first place that comes to mind for businesses thinking about siting new facilities. Like
sunbelt states a few years ago, Casper and Wyoming must work hard to attract the attention of
expanding companies.

Fortunately, it has the resources to accomplish this goal. Public affairs in Wyoming are managed by
one of the most effective, least cumbersome state governmentsi n t he nat isesmmall
population leads to a refreshing size and scale of government. Elected officials are generally known
personally by and held accountabletothe ci ti zens. Wy o mi n gobesnmentald
goalsd economic growth, financial prudence, intelligent expenditures of public funds on the right
thingsd is the envy of many other states.

Economic Development Trends

Casper started in the 18406s as a waypoint a
Laramie Mountain Range extends from the Wyoming-Colorado border north to Casper Mountain,
just south of the city. This chain causes the North Platte River to make a sweeping northerly arc
before it turns east to cross the Great Plains and connect with the Missouri River near Omaha. The
northern pointonthatarcdo t o d ay 6 s6 wastle fogcal place for pioneers coming from the east
to leave the Platte River Valley and head overland, westward across the South Pass of the Rocky
Mountains. Casper was visited by a half-million immigrants,
some of whom decided to stay.

Casper and Natrona County were established as local
governmentsint he 18806s when the fi
eastreachedthearea. Casper 6s initial b
were based on agriculture, primarily ranching and sheep-
raising, and many remain in business today. Lou Taubert
Ranch Ouftfitters, a landmark of downtown Casper for nearly
90 years, was foundedtoservet he r egiemsand s f
ranchers, as well as to sell locally manufactured products

such as saddles and other leather goods.

Oil was discovered around Casperi n t he | aboue 1
the same time the automobile became practical, leading to
development of a state economy heavily influenced by the
global demand for petroleum. This led to many advantages.
For exampl ecurrent rewenus ftom energysand
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mining is so greatd roughly a billion dollars per year, second only to Texasd and its rate of increase
issorapid,t hat Wyomi ngdés state and | ocal tax burd
(http://eadiv.state.wy.us/wef/Outlook2007.pdf). It imposes no corporate or personal income tax and
does not have many taxes of the type found to inhibit business activity in other states. Wyoming is
ranked first in the nation in the Tax Foundation6 2008 State Business Tax Climate Index
(http://mww.taxfoundation.org/press/shows/22660.html).

Having been provided with a wealth of natural resources, Wyoming is credited with sensible
management and investment of these funds. By law, a 1.5% severance tax on minerals is deposited
into a trust fund whose principal (currently in the $3 billion range) is virtually untouchable. Only the
interest may be used, and most observers concur that it is wisely invested. Education, for example,
has been a beneficiary. Over 90% of the age 25+ population of Natrona County has a high school
education or more, second-highest in the US and nearly 7 percentage points greater than the
national figure. Via the Hathaway Scholarship program and other state aid, qualifying Wyoming high
school graduates can obtain a college education at little or no cost.

At the same time, a realistic attitude prevails about the flow of mineral-based revenue. The large
presence of the energy business has caused
rapid economic decline in Wyoming at times when
the demand for oil decreased. Economic
diversification has thus become a major initiative
for the state.

Casper is clearly on the leading edge with its
aggressive policy of expanding into other
economic sectors. It already hasthe St at e 6 g
largest concentrations of finance, manufacturing,
several areas of health care, and other fields. The
Wyoming Medical Center,the St at e 0 s | g
hospital, and more than 200 other Natrona County
health care facilities provide a wide range of
medical and related services to consumers over a broad geographic area, and are also a key part of
the economy. Casper also is a center for professional and technical services.

This report is part of a comprehensive campaign by the Casper Area Economic Development
Alliance to continue to attract a wider range of business activities. The following pages make a
strong business case why Casper and Natrona County are an especially attractive location for
specific sectors, including facilities that manufacture and assemble turbines and related electrical
generating equipment.
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ADVANTAGES OF CASPER AND
NATRONA COUNTY AS A LOCATION FOR
~ MANUFACTURING TURBINES AND

1 GENERATING SYSTEMS

Casper and Natrona County comprise a particularly attractive location for facilities that
manufacture and assemble turbine-based electrical generating equipment, and especially
wind turbines. This section begins with a concise review of certain business conditions and
trends in the wind energy industry. It then points out how Casper and Natrona County are
especially well suited to serve many oft h e i n deedstand phjestives.

Overview of the Turbine Manufacturing Industry

The industry envisioned in this report is primarily engaged in manufacturing the high
technology equipment which generates electricity from wind. This is the most rapidly
growing part of a larger industrial category which includes all types of turbine equipment.

Industry Definition. Turbines use the flow of gas or liquid to move a physical component such
as a blade or fan. The bl adeds movement i s
mechanical linkage to a device that does useful work. Common sources of energy for turbines
include the gravity flow of water, as in a hydroelectric dam, combustion of a fuel such as oil or
gas whose heat creates flow expanding compressed air, conversions of water into steam by
combustion or nuclear energy, and wind. It is also possible to use turbines to extract power
from more unconventional sources such as the ebb and flow of oceanic tides. The concept is
old, windmills and water wheels have been used for centuries; but there have been huge leaps
in technology recently. The great majority
type of turbine.

Production of turbines is designated NAICS Code 333611, a business which employs about
18,000 persons in 140 US plants and has an annual output valued in the $18 billion range.

Large plants, commonly using coal-fired steam turbines, often make sense as an economy of
scale, but generation capacity has become much more diversified and distributed. In the
energy crisis of the 197006s, the US passed | e
by sources other than the utilites6 own pl ants and all owed such
into the national power grid. Thus there has been a proliferation of smaller plants powered by
wind, natural gas, low-head hydro (small dams), and other energy sources.

The wind turbine/wind generation sector is the fastest growing; 13 new manufacturing plants
were opened or announced in 2007 according to the American Wind Energy Association.
Environment News Service estimated that $14 billion was spent globally on wind turbine
equipment in 2005 (http:www.ens-newswire.com/ens/feb2006/2006-02-23-04.asp).
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Wind Powered Turbines. The area of greatest turbine growth is
wind-based electricity generation. It is clean, as there are no
combustion by products, hazardous wastes, or greenhouse
gases, and it usually has a low impact on other aspects of the
environment. It does not involve consumption of fuels, desirable
from a cost standpoint as well as promoting national energy self-
sufficiency. I't can help bal
grid since such plants are usually smaller and more
geographically dispersed than the relatively few large coal,
nuclear, and hydro plants that traditionally comprise most of the
n at i gemedtng capacity. While wind farms may require a
fair amount of land, most of that is for buffering; the actual
occupied Afootprintdo may be |
wind farms do not necessarily remove land from other
compatible uses such as farming or ranching.

In the past, wind energy was less feasible because the
technology and efficiency was low. It could be used on a
standalone basis 7 for example to recharge batteries using low-
voltage direct current T but the electricity it generated was often e .

not of adequate quality and reliability to feed into power lines. It could not compete with the easy
availability, proven technology, and low cost of electricity generated by large plants feeding the
national power grid.

In recent years, however, wind energy has become vastly more practical and economical due to
R&D which produced many advances, as well as large cost reductions. The expense of
petroleum fuels has increased. There are also federal tax incentives and favorable policies by
some | arge customers (eager for a figreeno i

There are two general categories of wind-p ower ed t ur
of rotationishorizont al and fAeggbeatero
many practical applications and are likely to see expanded use.

Ssystems:

bine
tyle units t

Horizontal- Axis Turbines are usually more efficient in the amount of electricity they generate
for a given wind speed. However, they are often very large and require mounting and an
elaborate tower structure. Blades can be 100-150 feet long; thus the towers must be at least
another 100 feet taller or more to provide clear rotating space and safety margin above the
ground. Their size makes transporting and installing them more complicated and expensive.

This style of wind generating equipment requires an elaborate control system. The blade
assembly must be physically rotated to face the direction from which the wind is blowing; this
necessitates sensors and additional mechanical equipment. Many horizontal-axis units are
capable of varying the pitch of the blades to optimize their ability to catch the wind at various
speeds and also to stop rotation if wind exceeds a safe operating speed. The turbine itself is
almost always mounted at or near the axis of rotation; this means that it may be 200 feet above
the ground, which presents access challenges for maintenance and adjustments.

m

R 1}

(@)}

a

Q —h



The speed of wind can vary a great deal over short vertical distances, usually becoming greater
and more regular as height above ground increases. It is an asset for fan-operated turbine
systems to be tall in order to gain access to faster and more stable winds. Uneven wind speeds
at different points in the rotation cycle means that the blade structure is stressed and subject to
damage over time. The mix of features suggests that when horizontal-axis turbine sets are
chosen, the economies of scale favor a large number of large units. Some locations are well
suited for wind farms of this scale and Wyoming is clearly one of them. With its wide open
spaces and reliable wind, it has already proven a successful environment.

Vertical- Axis Turbines start with the advantage that they can extract energy from the wind
regardless of its direction. Consequently they do not need a mechanism to turn as wind
direction changes and so are less complicated and lower-maintenance. Their moving parts
usually rotate through a much smaller radius than the 100 foot plus arc of a fan-type blade so
they are more compact and usually not as high. Their turbine and mechanical parts are usually
at the base of the vanes rather than on top of a 200 foot pole so they are easier to access for
repairs and adjustments.

Their smaller size and less complex operation allow them to be installed in places where a low
visibility profile is necessary, such as on top of a downtown office building. In fact, clever

designs allow for placing vertical-axis turbineswh er e t hey take advant a
wind currents, well known to pedestrians walking around clusters of tall buildings.

Wind-generated electricity is clearly on a roll. It is by far the most rapidly growing form of
energy generation in the US, expanding by 30% to 40% per year according to the US Energy
Department. The American Wind Energy Association states that capacity currently installed in
the US is about 17,000 megawatts. AWEA notes that wind energy provides up to 25% of
generation in parts of Europe and believes that it could provide 20% of US electricity needs.

A fascinating aspect of wind turbine generating systems is that they can be installed at virtually
any size and scale. Some large-scale wind farms are operated by major utility companies.
FPL Energy operates 47 wind farms in 15 states including Wyoming with a total generating
capacity over 4,000 megawatts. Some commercial wind farms have a generating capacity of
over 700 megawatts, the equivalent of a large coal-fired plant. Many other established utilities
are eager to enter or expand their presence in this rapidly growing field of commerce.

Much of the current demand for turbines, however,

is for use by organizations that are not primarily in Wind power development is set to
the utility business. A wind turbine (particularly the boom in the near future due to the
smaller, less obvious vertical axis systems) can rising price of petroleum products an
often be inconspicuously tucked into industrial sites, | the need to limit emssons linked to
office buildings, college campuses, and other global warming.

facilities, and make a considerable reduction in the -Environmental News Service

electricity its owner must purchase from commercial
sources. Also, improvements in their electrical and electronic aspects allow wind turbine
systems to generate electricity compatible with that on the grid so that it can be sold back into
the national system when the owner does not need it for its own purposes. A factory that
installs a wind turbine to provide lower-cost supplemental electricity for one shift can run the unit
during other shifts and make money from it.
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The cost of wind-generated electricity has dropped dramatically. According to FPL Energy, it
has gone from about 30 cents per kilowatt to 4.51 7 cents over the last decade. This is still
higher than some conventional generating methodologies but the cost differential is now much
lower. The price of wind turbine electricity may well do just as computer power has done,
continuing its rapid cost drop based on improved technology and wider usage.

The conclusion of this brief analysis is that there are strong market demands for a broad range
of wind turbines. Wind-generated electricity has many advantages and has become a proven
technology. There is a rapid expansion of capacity in the US and globally, which is being
undertaken by large utility companies and private businesses, and sometimes even individuals.
Thus there is a very robust market for a wide range of wind turbine equipment.
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