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Abstract 

Wind power, used as a source of energy for the sailing of ships, continues to be 

harnessed through the invention of windmills. Cooperating with nature to convert kinetic 

energy remains a viable choice for sustainable living. 

The project goal of pumping water from an old well by constructing a mechanical 

windmill includes research for using wind turbines for producing electricity. A report with 

recommendations will be submitted to the Sisters of the Humility of Mary leadership team. 

With an almost 14 billion year old narrative, humans are learning the cosmic story 

through empirical evidence and scientific understanding. The sun, Earth’s ultimate source of 

energy, and the wind, a form of solar power, provide abundantly for nature’s life systems. 

Evolutionary processes that stored solar energy in the form of coal, petroleum, and natural 

gas resulted from organic matter being heated, cooled, and compressed over eons of time. 

They are exhaustible and non-renewable elements. Referred to as fossil fuels, when burned 

they produce toxins and contaminants that pollute and diminish the quality of air, water, and 

soil. A deeper planetary consciousness enables a new way of thinking regarding advanced 

technologies of primary, renewable energies. 

Ecologically, wind is integral to an energy flow system that creates no carbon dioxide 

or other climate changing gases being strewn into the atmosphere, nor pollutants that settle in 

the soil and water. However, all human activity impacts the planet. Concerns are voiced 

about wind turbines affecting birds, bats, wildlife habitats, noise levels, and aesthetic views. 

Information assimilated from the U.S. Department of Energy, the American Wind 

Energy Association, specific books, website resources, personal interviews, a Mid-American 

Wind Museum visit, dialogue with personnel from Appalachian Wind Systems, and grant 

applications coalesce with ecospirituality and ecojustice which is a priority of intention.  
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Introduction 

Urgent Need for Renewable Energies 

Earth, as living organism, has an evolutionary power to create and regenerate. In the 

book, The Universe Story, Thomas Berry states, «...the Earth is a one-time endowment.” 

This articulated insight is new within the field of cultural anthropology which identifies 

behaviors of various societies that disturbed, used, and abused Earth’s accumulated gifts for 

survival. Overwhelming statistics confirm projected depletion of fossil fuels, climate change, 

diminishment of Earth’s ecosystems, and disruption of vital life cycles. Hope comes with 

ecological values that are expressed and lived out within the global community. American 

society generally responds with indifference to the seriousness of the crisis. James Howard 

Kunstler emphasizes this in his book The Long Emergency: 

“It is extremely important that we make effort to understand what is about 
to happen to us because it will have earth-shaking repercussions for the way 

we live, the way the world is ordered, and on whether the very precious cargo 
of human culture can move safely forward into the future.” 

Exploitation of nature contributes to Kunstler’s sense of a long emergency. Solar and wind 

power surface as preferential solutions consistent with a shift in thinking for sustainability. 

The American Wind Energy Association reported a 35 percent increase in the U.S. 

production of electricity from wind during 2005. With impressive numbers and a potential of 

“more that 9,200 megawatts in 30 states, enough for 2.4 million average U.S. homes,” 

energy experts estimate that by 2020, wind will generate about 5 percent of electricity 

needed. This is inadequate given the resistance to reduce consumption, the severity of global 

warming, and continual growth in human population. Lessening the detrimental 

consequences of the energy crisis requires individual commitment and political leadership to 

affirm solar, wind, hydropower, and biomass as options for utilities suppliers.  



Insatiable consumption, led by the United States, will be transformed by changing 

attitudes and actions from excessive consumerism to sustainable design and decision making. 

As energy demands increase, using power from the sun, wind, water, and biomass becomes 

an economic and political priority. Appropriate technologies, planned in cooperation with 

Earth’s ecosystems, manifest an environmental ethic emanating from right relationships with 

all life communities. A spirit of humility guides a spiritual path toward integrity and justice. 

Humility, the opposite of arrogance, is foundational to ecospirituality and ecojustice. A 

humble stance leads to a positive change for the common good of ecosystems and all species. 

History of Wind Energy at Villa Maria, Pennsylvania 

The Sisters of the Humility of Mary have a heritage of conservation and sustainability 

that validates this solar/wind power project of pumping water from an old well. One photo, 

found among others given to the Curator of the Archives from a family whose ancestors lived 

close to Villa Maria, initiated the inquiry about reintroducing wind energy. The photograph 

below, with a windmill in the background, is dated 1919. 

No written record of the windmill exists, yet the image itself generated the question about 

reactivating the capped well in order to irrigate three acres of organic gardens. 
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Model of Sustainability - Witness to the Charism of the Sisters of the Humility of Mary 

Implementing solar or wind power technology would be an additional sustainable 

method practiced at Villa Maria. At this time in history, the charism of humility challenges 

Sisters of the Humility of Mary to reduce the use of fossil fuels and to model the use of 

renewable energy by living out of a framework of the proposed congregational Principles of 

Sustainability stated below: 

1. Recognize the interdependence of humanity and nature 
2. Understand and integrate natural energy flows; eliminate waste. 

3. Create design sensitive to the interrelationship between humanity and nature. 

4. Accept our ethical responsibility and the obligation to model sustainability. 

Examples of community documentation that support the intention of constructing a windmill 

include the Constitutions of the Sisters of the Humility of Mary and the Complementary 

Document as follows: 

“In our common witness and service we strive to live simply, supporting one 
another through our work and using the goods of the earth in responsible 
stewardship.” #30 

“...we determine personally and communally how we will live a simple life. 

In making these decisions we try to embody counter-cultural values including 

a harmonious and just sharing of the earth’s resources, restraint in consumption, 
lack of greed, and detachment from preoccupation with possessions and security.” 

#4D 

The decision to install a windmill to pump and store water to use for organic gardens 

will be based on consultation regarding the efficiency and capacity of such an energy system. 

Funding will depend on obtaining grant money. Applications with be submitted for an 

Energy Harvest Grant through the Pennsylvania Department of Environmental Protection and 

the Pennsylvania Growing Greener program for educational purposes. Other sources for 

alternative energy grants being researched are Patagonia and the Heinz Family Foundation.  



Research and Review of Literature 

Scientific truth reveals an ordinary star to be the primary source of energy for planet 

Earth in the Milky Way Galaxy. Known as the sun, this average, mid-sized, yellow dwarf 

star is almost five billion years old. Estimates are that the sun’s flames of hydrogen, helium, 

and other gases will burn for another five billion years, thus allowing for life on Earth. 

Eventually it will burn mostly hydrogen and expand to become a red giant. After its helium 

is depleted, it will collapse into its final stage as a white dwarf. * Because of Earth’s 

planetary relationship to the sun, the sun remains unequaled in its power to bring forth 

diversity and beauty and to create movement of the air called wind. 

Wind is an indirect form of solar energy caused by the uneven warming of Earth’s 

atmosphere - the layer of gas surrounding Earth and maintained by gravity. Air in the 

atmosphere is clear gas composed of a mixture of slightly more than “78.03% Nitrogen, 

20.99% Oxygen, 0.94% Argon, 0.03% Carbon Dioxide, 0.01% Hydrogen, 0.00123% Neon, 

0.0004% Helium, 0.00005% Krypton, 0.000006% Xenon.” 

Air presents a natural force toward Earth called atmospheric pressure. This pressure 

is identified as high or low and is determined by the weight of air and the sun’s intensity over 

a particular area. Warm air rises and is displaced by rapidly moving cold air. Low pressure 

describes an area of warm air that is near Earth’s surface and begins to cool. Cool air is not 

able to hold moisture compared with warm air, so clouds are created as humidity begins to 

condense into drops of water, ice or snow. High pressure describes an area of warmer air 

that is able to hold more moisture which prevents cloud formation. Light winds, few clouds 

and little rain usually describe high pressure compared to low pressure which is identified 

with storms or bad weather.’ Air movement from an area of high pressure to low pressure is 

nature’s way of equalizing the forces.  



Harvesting the wind for work or pleasure is countered with times of destruction. 

Sizeable differences in air pressure create fierce winds in the form of hurricanes, tornadoes, 

cyclones, and typhoons. During tempests that pose danger, small windmills and enormous 

wind farms can be shut down at the owner or operator’s discretion. 

Culturally diverse stories convey humanity’s close connection to the wind. Stories 

holding images and memories of pleasure, work, and traumatic destruction are shared. 

Gretchen Woelfe illustrates this in Chapter One, Harvesting Wind Power Through Time, 

from her book, The Wind at Work: 
  

“Night fell on the flatlands of Holland. The wind howled, rain slashed to earth, 
and waves broke higher and higher on the beach. Flashes of lighting revealed a 

high wall of earth built to hold back the sea. Waves crashed against this dike, 
throwing water to the fields beyond and washing away parts of the dike. 

The Dutch called the sea the Waterwolf, and tonight the Waterwolf was on the 

prowl, trying to steal their lands. All night long flickering lanterns moved along 
the top of the dike as villagers kept watch. If the dikes broke, the Waterwolf would 
swallow their farms and homes. 

By morning, the rain subsided and the wind dropped. The storm was over. The 
dikes had held. Tired Dutchmen stumbled home to bed. But there was no rest for 

the windmillers. All night they had worked the windmills to pump water from the 
overflowing canals back out to sea. Now they had to drain the flooded fields to save 
the crops. For days and nights, giant windmill sails would turn — pumping and 

pumping until the fields were dry. The wind that nearly destroyed the land would 
now help to save it.” 

Reflection on this Dutch story conveys spiritual metaphors about the positive and negative 

powers of wind. It touches on a mysterious attraction that has a scientific explanation. It 

also reaches into a depth of awareness about the essence of life expressed through various 

memories of the wind. An inner wisdom or oneness with the cosmos may be present. 

Perceived as spiritual or practical, the power of the wind initiated windmill designs 

that worked for the benefit of humanity. Initial designs used lightweight devices powered 

with rudimentary aerodynamic drag forces. More complex designs followed, but used 
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heavier materials. Given its light weight and corrosion resistant quality, fiberglass was later 

chosen for rotor blades. Designs for the 21 century include huge turbines along with micro- 

turbines that generate electricity on the roofs of buildings in cities and suburbs. 

A brief, developmental review of historical technologies follows: 
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As a wind machine, the Persian Panemone reacted to breezes from any direction. It had a 

simple drag mechanism such as that used on a sailboat which pushed the collector away from 

the wind. However, only half of the wind striking the collector was harvested. It was 

inefficient, yet very much a forerunner for the concept of wind turbines. 

Early records of windmills appear in Persia about 600 A.D. close to the current boundary of 

Iran and Afghanistan and were used to pump water for gardens. China claims the invention 

of vertical-axis windmills, yet their first account of use was in 1219 A.D.’  



This shows an early 19" century American version of the Persian 

Panemone with a vertical axis system made from wood or bundles of reeds attached to the 

central vertical shaft by horizontal struts. It pumped water, yet no records were found about 

how the water was transported. This design also served for grinding grain." 

In England, the oldest working postmill built in 1665 by Thomas 

Budgen weights about 25 tons and is 39 feet in height. It rotates on a central post made of 

one single oak tree. It still mills flour by bringing the mill around into the wind.!! 

An 1854 painting of the Halladay Standard Wind 

Mills manufactured by the U.S. Wind Engine and Pump Company in Batavia, Illinois, 

typifies the wooden structures used to pump water and grind grain in early America.'?  



The use of steel blades was a major development for windmills. Light in 

weight, they could be shaped for more efficiency. Through mass-production, Sears, Roebuck 

and Company sold various windmills with different size towers and engines. Farmers 

purchased most of the windmills to pump water from wells for livestock and crops." 

Completed in 1888, Charles Francis Brush built the largest turbine 

to generate electricity at that time. Used at his home in Cleveland, Ohio, it was a postmill, 

multiple-bladed rotor, seventeen meters in diameter with a large, hinged tail to turn the rotor. 

A direct current generator was turned by a step-up gearbox.'* 

The Smith-Putman in Vermont converted wind to electricity as a downwind 

machine with two pitchable blades and a precisely timed generator. It was the world’s first 

megawatt scale turbine generating 1.25 megawatts of power for the utility power system."  



i A Danish model, Gedser Mollen, had simple mechanical technology with 

fixed pitched blades along with airframe structural support. It was used until the 1960s." 

Germany’s Ulrich Hutter designed a medium size horizontal-axis of fiber-glass with two 

plastic blades. A bearing at the rotor hub allowed it to teeter in relationship to wind gusts 

and vertical wind shear. With over 4000 hours of operation, construction of this model 

ended in 1968." 

2 In the 1980s, a wind farm at San Gorgonio Pass, California, 

created a tunnel effect with high annual wind speeds. Wind farms that supply electricity free 

of carbon dioxide and sulphur dioxide are developing throughout the United States.'® 
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Acknowledgement for recent large scale technologies goes to 

the leadership of LM Glasfiber, a Denmark company. Their latest turbine design has three 

blades with a rotor diameter of 390 feet that generates power for almost 5,000 homes. LM 

Glasfiber set a world record with their largest blade measuring 201.77 feet. The new design 

and manufacturing processes enabled LM Glasfiber to reduce the weight of each blade to less 

than 18 tons. This aerodynamic technology and new use of fiberglass composite materials 

advanced the conversion of kinetic energy to electric energy. Composite materials replaced 

steel so the moulds are “lighter and stiffer, with major benefits for production processes.” 

From simple wind machines to computerized turbines, the power of the wind remains 

integral to ecological and economic life. The historical view may be broadened through 

consideration of drawings or photos of sails that propel boats, windmills that pump water and 

grind grain, and early turbines that prepared the way for the present sophisticated technology. 

Advancements in all renewable energies headline the news. Most wind power reports 

emphasize the scientific understanding, the economic gains, and the creative imaging of wind 

energy uses that benefit humanity and the planet. 

Statistics indicate that “wind energy has grown 28 percent annually over the last five 

years. It is the fastest-growing energy source in the world.”*® A record for wind power on g B gy p 

the global market was set in the year 2005 as sales increased by 43 percent. “About 6,740 

megawatts of wind power capacity were installed in the U.S. (as of January 2005), generating 

over 17 billion kilowatt-hours annually. That is as much electricity as about 1.6 million  



9921 average American households (with 4.3 million people) use each year.” Data also indicates 

that as the capacity of wind energy produced has expanded, the cost of wind energy has 

decreased by 85 percent in the last twenty years.”> Cost reduction is highlighted in an 

educational DVD entitled Velocity: Exploring Sustainability through Wind Power, Green 

Building and Hydrogen. It includes an interview with Henrik Kanstrup Jorgensen of 

Denmark’s Vestas Group, who states that the past twenty years has seen the cost in U.S. 

currency go from $.16 per kW to $.04 per kW.* This notable cost reduction is one reason 

that enables Vestas to be the world largest manufacturer of wind turbines. Other nations join 

with Vestas in promoting wind power based on ecological and economically rationale. 

Specific to the United States, the following chart, printed in YES magazine as part of an 

article by Bill McKibben entitled, “Sustainability: Planet at the Crossroads,” shows that wind 

energy production in the U.S. increased by more that 400 percent from 1996 to 2004. 

WIND ENERGY 1996-2004 
(As a percentage of total energy consumption in the U.S.) 

   



McKibben states that total energy production increased only 6 percent during that 

time. He also points out the value of building community that is workable and meaningful in 

relationship to Earth.”> When community focuses on the common good based on common 

sense, choices are made that are compatible with the natural world. If the dialogue is about 

the planet as well as profit, then practicality and sustainability merge for the health of the 

whole Earth community. Renewal energy goals concentrate on integrating the environment, 

the economy, and a sense of equity or justice which all contribute to the same global vision. 

Comprehending the overwhelming exploitation and its impact on the self-sustaining 

quality of Earth begins with knowing that humans have consumed about one-third of all 

natural resources in the past three decades and that the human population has doubled in the 

last forty years from three billion to six billion. Much of the resource depletion relates to the 

tremendous energy demand. The following national data from the Energy Information 

Administration indicates the sources and percentages of each energy used to generate 

electricity during 2004: 

Coal 50% Nuclear Power 20% Natural Gas 18% Petroleum 3% 

Renewable energies contributed 9% of the total energy usage in the United States. Wind 

contributed 3.9% of that amount. Other renewable sources reported were hydropower at 

75.2%, biomass/waste at 15.7%, geothermal at 4%, and solar at 29,28 

The aim of wind machines is to have the greatest capacity with maximum efficiency. 

The design of a windmill or turbine determines its capacity for power. Capacity itself can be 

described as the measure of productivity that is available over time. No wind equipment can 

be totally efficient because some energy is lost when one form of energy is converted to 

another. Whether mechanical or electrical, the wind’s kinetic energy is converted for the 

purpose of meeting energy demands of the human population. 
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Using wind turbines to produce electricity receives more media attention, yet 

mechanical windmills remain an important factor in rural American and in some other 

countries. The American landscape, dotted with wooden and early steel windmills, is part of 

history, yet the American Wind Energy Association affirms that in the U.S., “...small wind 

energy systems are still used to bring power to remote locations, but they are also 

increasingly being used as an independent clean, affordable alternative to fossil-fueled or 

nuclear-fueled, utility-generated electricity.’ 

Small wind systems still provide options to the computerized technology that 

dominates the wind energy market. The image below of a Wheeler Eclipse designed by 

Leonard H. Wheeler in Wisconsin during the mid 1800s shows a transitional model of going 

from all wood to all metal windmills because of industrialization. By the beginning of the 

twentieth century the majority of windmills built were manufactured with using only metal. 

Industrialization affected the use of windmills in two ways. In farming communities, 

industrialized agriculture contributed to the gradual decline and eventual demise of 

windmills. Once the energy flow of electricity came from the technical network of a grid, 
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the future for wind power was discounted economically. On the other hand, industrialization 

gave impetus to the development of larger windmills that could generate electricity for 

agricultural needs. This happened in the state of Vermont, already mentioned for its 

installation of the Smith-Putman wind machine that was the largest electricity producing 

wind turbine for public use during World War II. Even with its flaws and needed repairs, the 

windmill operated well enough in 30 mph winds to provide electricity intermittently to the 

local area between 1941 and 1945. Given its failures, it was demolished in 1946 having 

inspired the potential of wind power for generating electricity.” 

Agriculture continued to be part of the radical transition of wind power in the United 

States. To a great extent, the marketplace determined the extent of research and technical 

development that took place. Wind power advanced in relationship to the oil industry. 

When the cost of fossil fuel was low, little consideration was given to wind power research. 

When oil prices escalated, solar and wind exploration expanded. An example is the oil 

embargo imposed by OPEC that began in September of 1973 and ended in March of 1974. 

Cutting the shipment of crude oil to the United States resulted in extremely high prices and 

limited supplies. This crisis motivated support for renewable energies as American anxiety 

about the supply of oil intensified. 

Along with the economic concerns, the 1973-1974 oil embargo served as a cultural 

opportunity to focus on energy conservation. If world oil market prices had not dropped, 

American citizens may have been more attentive to the importance of consuming less fossil 

fuels. Asking for voluntary energy conservation was unsuccessful. Culturally, any limitation 

of the use of fossil fuels was rejected, given the standard of living for many Americans. Yet, 

a sense of vulnerability about the supply of energy, especially oil, gave impetus to the 

creation of the US Federal Wind Energy Program in the mid 1970s. The program began with 
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great success, testing thirteen models of small wind turbines that were designed and 

manufactured with federal research and development funds.”® However, political factors 

influenced the withdrawal of financial support because the program was evaluated as being 

insufficient for the nation’s needs. Eventually the small turbine program was terminated due 

to funds being directed toward multi-megawatt designs that were considered best for 

commercial utilities. 

Accomplishments of the U.S. Federal Wind Energy Program from 1974 to 1981 are a 

part of the history of wind energy use in the United States. The establishment of the Energy 

Research and Development Administration also contributed to the value of wind power 

research even though it never reached its full potential as a governmental entity as it was 

incorporated into the U.S. Department of Energy.’! Wind research faded further into the 

background until 1989 when the administration of George Herbert Walker Bush reversed the 

trend and resumed funding of research on selected designs from the 1980s. Current research 

is the responsibility of the National Renewable Energy Laboratory that functions under the 

management of the National Wind Technology Center in Colorado, a facility of the U.S. 

Department of Energy. Their focus is public education and lowering the cost of wind energy 

2 through advanced technologies.’ 

The influence of windmills on homesteading, farming, and early industries in the 

United States was appreciated through a visit to the Mid-America Windmill Museum located 

in Kendallville, Indiana on May 7, 2006. Displayed indoor and outdoors, on forty acres of 

land, most of my attention was given to an operative outdoor mechanical windmill that 

pumps water from a well. It is a Southern Cross windmill by which the water is drawn into a 

large open tank with the overflow going into a small pond a short distance away. Simple 

pipes placed at a declining angle allow gravity to carry the water to the pond.  



The photos below, taken during the visit, illustrate this method: 

 



The intended design at Villa Maria would be similar to this basic system. Pumping 

water from a well depends on the capacity of the mechanical rotor that converts the wind’s 

kinetic energy. The required pumping capacity of a mechanical pump for this project is 20 

gallons per minute. As the underground water is lifted to the surface, it would be transported 

into pipes, as the carrying system, to a holding tank. The expense of placing the pipes 

underground because of freezing winter temperatures would be factored into the total cost.  



A one thousand gallon gravity flow holding tank would be located near the southwest corner 

of the historic cattle barn. This bank barn is situated on a higher level of land than the 

gardens. The storage tank would still need to be elevated because “the tank should be at least 

22 feet higher than the point of use, to get 20 pounds or more water pressure.” The 

difference in present elevation from the barn to the gardens is about 10 feet. One consultant 

recommended that the tank be buried underground so as to keep the water cool in summer 

and unfrozen during the winter. However, the need for elevation prevents that. Sheltering or 

insulating the tank would be an additional cost factor. 

With a release valve and faucet near the bottom of the holding tank, gravity would 

allow the flow of water directly into a regular garden hose that would be connected to 

another hose in order to reach the garden space. An overflow plan would include water 

catchment barrels located adjacent to the tank. If necessary, the system would be shut off if 

all containers are full. 

Well water collects in an “underground, water-bearing formation called an aquifer. 

The highest point or top of an aquifer is identified as the water table”.** The depth of a well 

determines how high the water needs to be pumped. The depth of water in the Villa Maria 

well was measured at 12 feet in July of 2006. The total depth of the well from the land 

surface is at least 20 feet. Observation of the original well shows that it was dug in a circular 

pattern through layers of soil and gravel. Large stones, bricks and concrete blocks were 

placed tightly around in the hole to create the well. 

The size and diameter of a pump cylinder is chosen based on the total elevation from 

low, static water level in the well to the discharge level. The small Villa Maria operation 

would work with a 1 % inch diameter for the lift cylinder. 

The diagrams below illustrate the workings of a windmill and a pump cylinder. 
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The water in the old Villa Maria well maintains the level of the underground water 

table. After removing the cap and the surrounding concrete, a sealed “drop pipe” would be 

inserted into the well low enough so that it is fully immersed in the water. This drop pipe 

would house sealed watertight cylinder pumps which would create a literal column of water 

from the aquifer to the surface within the drop pipe, going upward from the bottom.>’ A one- 

way flow of water into the drop pipe would constantly move the water upward. The ratchet 

mechanism is designed with a bar that has a pawl, which is a sliding bolt that falls into spaces 

or notches that create motion in one direction. Two cylinder pump valves would draw water 

into the bottom of the drop pipe. The water would be moved upward, and with additional 

water continually being added to the bottom of the water column, the drop pipe would fill 

and water would pour out at the top into the carry pipe to the storage tank. The two valves 

that would work together in opposition are the plunger and the check valve. They are 

designed so that the plunger is the top valve and the check valve is the lower one. Within the 

structure is a ball that determines the orientation of the valves. “When the ball is up, the 

value is open. When the ball is down, the valve is closed.” *® As the plunger moves, it slides 

up and down creating a pumping action. With the lower check valve in a fixed position, 

water enters through a strainer and flows in an upward direction through the check valve. 

The windmill’s motor functions as the rotary blades provide power that is transmitted to the 

plunger by way of the sucker rod that moves up and down. If there is no wind, both valves 

close and the pumping terminates. Water remains in the column above the plunger and stays 

there between the two valves until the wind resumes blowing again. A Southern Cross 

design windmill would be constructed in place above ground connected to the pump. *° 

The velocity of the wind is factored in as speed and duration determine the turning of 

+17  



the rotor blades. According to the New Castle Airport recordings and reports, the average 

wind velocity in our area of Lawrence County is between 7 and 14 mph.*° The minimum 

required wind speed, in order to pump the 20 gallons per hour capacity for the Villa Maria 

well, would be between 14 and 20 mph. 

Included in research are two common turbine designs used with small wind systems 

that convert wind energy in order to generate electricity. Imaged below are Horizontal and 

Vertical Axis designs: 

  

Horizontal Axis 

Wind Turbine Configurations 

The Horizontal-axis design has an alignment for rotation that is in an almost parallel position 

to the wind. The generator and gearbox are always horizontal to the land. This wind turbine 

usually has blades that resemble airplane propellers. In contrast, the Vertical-axis has its 

alignment in a vertical position to the land as it rotates with blades that resemble egg beaters 

going from the top to the bottom of the machine. The wind flow then is more perpendicular 

to it. The horizontal axis model is used the most for small or large wind systems.  



The rotor consists of two or three blades of wood or fiberglass. The structural 

mainframe includes the slip-rings that connect the wind turbine that rotates as it points itself 

into the wind directions - and the fixed tower wiring. The tail aligns the rotor into the wind. 

These turbines generate electricity using subsystems that include a blade or rotor which 

converts the energy in the wind to rotational shaft energy. The turbines usually have a drive 

train that includes a gearbox and a generator, and a tower that supports the rotor and drive 

train. The wind turbine apparatus includes other equipment such as electrical cables, ground 

support controls, and an interconnection apparatus. The image below illustrates the inner 

workings of a wind turbine. 
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The options for small electric wind systems, as explained by Mick Sagrillofrom 

Wisconsin in a practical, how-to, video entitled, An Introduction to Residential Wind Power, 

consist of a free-standing turbine tower, a guyed tower, and a tilted guy tower.  



The Free-standing tower occupies the least space of ground surface. It is solidly 

built of mostly steel and stands upright at least 30 feet above any buildings or trees within a 

300 foot radius. The height is to insure that the turbine functions at its best without any 

obstruction to the wind. Any barrier or obstacle could create turbulence and disrupt the 

production of electricity. The Free-standing tower is the most expensive with a cost of 

between $40 — 50 per foot. Maintenance requirements include climbing the tower at least 

twice a year to check for loose bolts, adjust cables, etc. 

Another option is the Guyed tower model that is light in weight. It has guy wires or 

cables to keep the turbine erect. The guy wires are anchored in several feet of concrete and 

placed in three different directions. Installation of a guyed tower is accomplished with the 

help of a gin-pole as it is placed in position piece by piece with cables, crane, and a rig to pull 

the wire up. This model is the least expensive at $20 - 30 per foot. It also requires climbing 

the tower twice a year for maintenance. 

A third choice is the Tilted Guy tower that is secured in four directions. The front 

wire must allow for at least a 120 feet “runway” space in the front in order to pull the tower 

up right. It is hinged at the base and tilted up into position using a gin-pole and winch. Cost 

of this model is between $30 — 40 per foot. The greatest advantage is that this tower is 

lowered to the ground for easy maintenance. ** 

Along with gathering of written data for decision making purposes, personal contact 

was initiated with specific local sites that plan to install or already have a small windmill 

system in place. The following section presents a review of these interviews:  



Visits and Interviews 

Learning from those who have a small wind energy system or who are planning for 

such an installation contributed to my research. Several contacts were made in March of 

2006 for the purpose of telephone interviews or setting up an on-site visit. The following 

chronological experiences were documented: 

1) March 6, 2006: Sister of Saint Joseph Mary Schrader welcomed me to their campus 

on the west side of Cleveland Ohio. A priority for the congregation is to know about and to 

implement solar and wind power. It is a goal rooted in their commitment to ecojustice: 

“The Congregation of St. Joseph is deeply committed to achieving unity with the earth.” ** 

Sisters Mary Schrader and Mary Brinkman at monitoring tower*’ 

Sister Mary explained the process of applying for a Green Energy Ohio Grant to construct a 

windmill. Preliminary to obtaining a grant for a windmill, funds were received for a Green 

Energy Ohio Grant to build a 130 foot monitoring tower. The monitoring tower was installed 

on May 17, 2003 to determine the speed, direction and temperature of the area wind. The 

feasibility of wind power as source of energy to produce electricity for part of the campus  



is determined by three anemometers that check speed, direction and temperature of the wind. 

Leone Battista Alberti, an Italian architect in Florence invented the anemometer instrument 

in 1450 to measure wind speed. The word anemometer is derived from the Greek, anemos, 

meaning wind.*® Each anemometer on the monitoring tower at the Saint Joseph community 

center has three revolving cups that measure and transmit data to a control system that is 

recorded daily by Saint Joseph Academy high school students. If the study shows sufficient 

wind is present, an application will be made for another Green Energy Ohio Grant to install a 

wind turbine. A delay encountered for the project came from neighbors who misunderstood 

the value of using wind energy. They expressed fears about noise and a negative impact to 

the landscape of their neighbor. A second and major delay arose from an area political issue 

regarding a proposal for wind energy on Lake Erie to supply electricity for the Great Lakes 

Science Center on the North Coast Harbor. In fact, the science center windmill was built as 

part of an outdoor exhibit in May of 2006. It is a 150 foot wind turbine that Cleveland city 

planners hope will generate about seven percent of the center’s electricity. The turbine 

requires winds of just 3 mph to operate. At its peak operation at 31 mph, it generates 225 

kilowatts of electricity. The purpose, similar to that of the Sisters of Saint Joseph, is to 

educate people about Earth’s sources of energy beyond fossil fuels.*’ 

2) March 6, 2006 resulted in a full telephone interview with Mr. Fran Bires, Director 

of McKeever Environmental Learning Center. 

* Ly 
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The McKeever center was established in 1974 through Slippery Rock University. 

The university continues to administrate programs and internships for their students. Mr. 

Bires stated that McKeever received an Energy Harvest Grant in 2005 for over $34,000.00 

from the Pennsylvania Department of Environmental Protection to install a Bergey turbine. 

Along with renewal energy education, the operation and maintenance of one of the buildings 

is their priority. The state requires at least one year of data gathering which verifies that all 

the conditions exist for adequate wind power to generate electricity. Plans include a 10 KW 

turbine, 120 ft guyed lattice tower, kilowatt-hour meter, 240V load center, interface breaker 

system, and a transformer. The annual wind production expected is 6,598 Kilowatt-hours.* 

3) March 24, 2006 was an on-site experience with Mr. Heath Gamaché, Assistant 

Director of Environmental Education at Camp Lutherlyn in Prospect, Pennsylvania. Camp 

Lutherlyn is a year around ministry center of the Evangelical Lutheran Church in America. 

‘The following photos were taken during the visit and interview: 

  

     



The wind monitoring tower, required for feasibility studies, still stands on the site as pictured 

above. The actual windmill was constructed in 2002 in an old hay field with funds from an 

Energy Harvest Grant for $32,000 from the Pennsylvania Department of Environmental 

Protection. The guyed wire windmill is a complete SkW Synergy Small Wind Turbine 

system. It generates electricity to supply the needs of the strawbale house in which Heath 

Gamaché lives. Named the Terra Dei Homestead, the structure was the first strawbale 

construction in the entire state. Inside the entrance way is a wall conversion panel that 

controls the windmill. Inside the home in the southwest corner of the kitchen is a large 

wooden unit that opens at the top. Batteries in this wooden box store the electricity. Mr. 

Gamaché said that it was a Xantrex 24 V battery bank that allowed for a grid tie in. I learned 

later that Xantrex is a company that designs and builds 10 kW to 1.5 MW three-phase power 

conversion systems for variable-speed wind turbines around the world. 10 Through a daily 

data log on a lap top computer, the high electricity gain can be sold to Penn Power-First 

Energy Utility Company. The only concern expressed by Mr. Gamaché was that, at times, 

the wind turbine sounds like a helicopter — a noise that can be disturbing.” 

   



Prior to the visits in 2006, Humility of Mary Sister Mary Catherine Blooming invited 

me to travel with her to meet meteorologist Lucille Olszewski, an employee of Springhouse 

Energy Systems, Inc. located in Washington, Pennsylvania. On August 9, 2001, we 

approached the site with hard hats provided by Ms. Olszewski to view ten turbines in the 

process of being built in Mill Run, Pennsylvania. As a meteorologist, Ms. Olszewski had the 

responsibility to determine the best distance between turbines in order to produce the greatest 

velocity. She was clear in saying that the higher the blades, the greater the power.’> Bergey 

Wind Turbines were being installed. Bergey is now connected with GE Wind. Each tower at 

Mill Run is 210 feet high. Each fiberglass blade with a steel frame is 130 feet long and 

weighs about two tons. Additional information since that tour is that “Each turbine costs 

$1.5 million and is rated at 1.5 megawatts at 25-mph wind speed.... and the rotor diameter of 

each turbine is 231 feet.” >> 
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The Mill Run wind farm occupies farm land on a 
ndge at 3000 feet elevation. 

The Mill Run wind energy project was initially operated by Atlantic Renewable Energy, sold 

in 2001 to Exelon Corporation - FPL (Florida Power & Light) Energy Company. 
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The project is now known as the Exelon-Community Energy Wind Farms and is 

located at Somerset and Mill Run, Pennsylvania. Mill Run is a 14 MW farm with ten 

turbines in one of the highest areas near Pittsburgh. Twenty miles away are six more 

turbines at the 9 MW Somerset location. The combined power produces about 63,000 

megawatt hours of power annually which is enough power for about 8,200 households. 

“Annual pollution offset is approximately 75 million 1bs of carbon dioxide.” 

Noteworthy is a comment from Lucille Olszewski regarding the lease or purchase of 

land by the energy companies to construct wind farms. She said that the greatest competition 

for land is from cell phone companies because they too want high elevation for transmission 

towers. Springhouse Energy Systems, Inc. was affiliated with ENRON when that 

corporation collapsed. Springhouse is now associated with Wardell Armstrong International, 

6 a company that integrates engineering and environmental solutions.’ 

The visits and interviews were opportunities to gather information and to share 

experiences based on common language and values. Awareness of the limitations of fossil 

fuels and concern for climate change were basic in my conversations directed toward renewal 

energy and sustainable choices. Listening and processing some of the same struggles and 

difficulties focused on the shift in worldviews and the need to recreate our culture. I was 

inspired by those who welcomed an interview and shared their spirituality, values and 

expertise. The connections established expanded my networking beyond the wind energy 

project. Practically, it was a preparation for asking the right questions and an opportunity to 

learn about Pennsylvania’s regulations regarding grants. 

All those interviewed received state financial assistance. State and national financial 

incentives help small operations and the corporate industry. In particular, tax credits from 

the federal government motivate an increase in the production of electrity from wind energy. 
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Tax credits, grants and other financial assistance is vital to many wind energy 

installations. Funding is also related to a national energy policy. President Bush signed the 

Energy Policy Act on August 8, 2005. In March of 2006, Congressional support prolonged 

alternative energy production tax credits of the Energy Policy Act of 2005 until 2010. 

7 Beginning with 1.5 cents per kilowatt-hour, the amount is adjusted annually for inflation.’ 

Adequate time is also needed to invest in the infrastructure so that demands for solar and 

wind power installations are met. 

Many state governments offer alternative energy grants. The 2005 Pennsylvania 

General Assembly passed House Bill No. 1964, known as the Alternative Energy Invetment 

Act, which allows a qualified business a tax credit. Governor Edward Rendell prioritized 

Alternative Energy Grants, Loans and Loan Guarantees in Pennsylvania. During a National 

Press Club Speech on December 1, 2005 entitled, An American Energy Harvest Plan: Jobs, 

Prosperity, Independence, he stated: 

““...economic opportunity lies in the production of the materials or equipment 

needed to harness the free energy. Wind and solar energy production is 30 percent 
a year — but most of the growth is happening outside the U.S. borders and that has 

to change.... Pennsylvania’s energy companies will be able to meet the mandates 

we have enacted by investing in conservation and alternative fuel development. 

Our standard promotes the use of renewables like solar and wind, geothermal, bio- 
mass, as well as Pennsylvania’s own waste coal, coal-gasification and coal-mine 

methane. Within 15 years, 18 percent of all retail electricity in Pennsylvania will 

come from these sources. ... our Portfolio Standard will likely result in nearly 
4000 megawatts of new wind power.” °° 

The Pennsylvania Energy Development Authority (PEDA) offers grants, loans and 

guarantees loans in order to support alternative-energy projects within the state. Grants are 

also offered through the Pennsylvania Environment Protection Agency. 

With consumer confidence growing and economics as a priority, the American Wind 

Energy Association explains a practical use of wind converted electricity in relationship to  



the utility companies. A connection exists with the power grid and the source of wind 

generated energy. This tie-in reduces the utility cost by transferring the power that would be 

used in a household or business. Through this system, any excess power is sold back to the 

electric company. This is the meaning of being “off the grid.” 

Interest in being off the grid is increasing on the part of the American citizenry who 

voiced an ever growing priority to be free of foreign oil in order to be energy independent. 

Even though national leadership lacks an accountability that is commensurate with the 

conversation of the population, demanding a realistic energy policy is essential. Slowly, 

some gestures are offered as recorded in the 2001 Report of the National Energy Policy 

Development Group that highlights a quote from President George W. Bush: 

"America must have an energy policy that plans for the future, but meets 

the needs of today. I believe we can develop our natural resources and 
protect our environment."® 

A vision for the future necessarily includes consideration for the needs of today. Perhaps that 

is precisely where a shift in thinking is entering into American thought. Those who are 

choosing conscious living are asking questions regarding individual and civic community 

needs. How much is enough? Is there sharing from a spirit and reality of abundance? 

Questions are being asked on all levels and placed in juxtaposition with global human rights 

for clean air and water, for healthy soil and safe food. A realistic national energy policy will 

only be formulated when “natural resources” are experienced as the environment and the 

source of existence. A national energy policy that is inclusive of Earth as a living organism 

will challenge the nation to learn new ways of being human. A national energy policy that is 

appropriate for the future will invite creative imagination to be unified with economic 

incentive. Wind power contributes now to a national energy policy in the future.  



Villa Maria on-site consultation 

On March 3, 2006, Jim Wassel, President of Appalachian Wind Systems in Zelienople, 

Pennsylvania visited the farm and began an evaluation for this wind energy PIO] ect. 

The photos that follow were taken during that initial visit: 

 



James Wassel stated his observations regarding the location and feasibility of a mechanical 

windmill to pump water to the gardens. The well needed to be at least 20 ft deep. The tower 

for the wind turbine had to be at least 30 feet above all other buildings and trees. The 

average velocity of the wind would need io be a minimum of 14 mph. The depth of the well 

was the only qualifying feature because of the height and location of the historic cattle barn 

and surrounding woodlands would prohibit the placement of the windmill by the well. 
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The wind velocity at Villa Maria is reported between 4 and 14 miles per hour resulting in 

7 miles per hour on average. As indicated previously, this is below the required minimum 

for capacity and efficiency. James Wassel recommended the use of solar energy rather than 

wind energy for this water pumping project. He recommended the installation of solar panels 

that would meet the needs of the particular gardens area which was sized at four acres. He 

specifically suggested two 2 feet x 3 feet, 440 watt panels mounted on two 14 feet high posts. 

Wassel calculated that this would allow drip irrigation pumping at 20 gallons per hour or 

regular watering with a hose. The estimated amount of water needed per week is one inch. 

He also recommended a sun tracker that would increase the output by 30-40%. A sun 

tracker is a unit that assists with solar photovoltaic panels so that there is an orientation for 

intense concentration as solar reflectors or lens face toward the sun. 

During a second on-site visit, James Wassel gave a verbal estimated installation cost 

of $15, 200.00. That amount included the solar panels, posts, other parts and labor. It did not 

include the cost of opening the well. 

Receiving grant money is the only way for this project to become a reality. Dialogue 

was begun and applications were requested from the Pennsylvania Energy Harvest Grant, 

Pennsylvania Growing Green II. Dialogue took place with personnel from the Shenango/ 

Pymatuning Watershed and the Lawrence County Conservation District. 

After several requests for an itemized written estimate, no communication was 

forthcoming from James Wassel. Grant application deadlines passed without having the 

needed figures. One more contact was made with no response. The search for another 

company led to O’Brock Windmills located in North Benton, Ohio - about 50 miles southeast 

of Villa Maria. The potential to model solar/wind energy motivates the continuation of the 

process as conversation continues with the leadership of the Humility of Mary community. 

“31  



Opposition and Concerns: A Continuing Debate 

Resistance to large scale wind turbines includes a concern for the disruption of the 

scenic views and aesthetic character of a region. This is especially true when cultural life is 

interwoven with landscapes and natural surroundings of beauty and diversity. Disfiguring 

mountains, changing an agricultural countryside, or limiting picturesque waterways impact 

local culture from a historical and emotional standpoint. When aestheticism is combined 

with tourism, complaints surface about jeopardizing local economy, including a decline in 

property values. 

One of the most publicized anti-wind energy efforts based on aesthetics is the Cape 

Wind project in Nantucket Sound. The proposal for 130 turbines would create the first 

offshore wind farm in the United States, Cape Cod and the islands off of Massachusetts. 

Waterfront homeowners object to the potential visual interference with the wide water view. 

The situation became a national, as well as a state political concern, because the proposed 

turbines would be located in national waters. Negotiations concluded with a Massachusetts 

State Bill being passed that allows the Cape Wind project to be built according to an ongoing 

regulatory process. The U.S. Coast Guard monitors a meteorological data tower and has 

authority to determine if the turbines pose a threat to navigation.®’ Residents expressed 

annoyance with constant strobe lights that are required for offshore projects. Many rural 

areas throughout the country express similar opposition to disturbing their panoramic vistas. 

The issue of operational noise levels is voiced in varying degrees. Mechanical noise 

is produced by the gearbox and generator. Aerodynamic noise is created as wind passes 

through the rotors. This noise is offensive to some as the whooshing sound of the rotor 

blades turning in the wind interrupt a tranquil, rural atmosphere. Technological progress has 

lessened the mechanical noise and aerodynamic noise has been reduced through improved  



rotor designs, yet the potential for noise does increase as wind speeds increase. Acoustics 

experts are also available to offer on-site consultation and advice. 

Strong opposition to wind farms exists because of diminishing wilderness habitat and 

vulnerable natural environments - especially bird and bat kill. An appalling example is the 

number of birds killed almost two decades ago at Altamount Pass in California - one of the 

first areas to develop wind energy. Raptor mortality, specifically Red-tailed Hawks, was 

reported at 200 - 300 annually. Yearly deaths of Golden Eagles were inventoried at 40 - 60. 

The patterns of migratory birds in Southern California were studied after an estimated 7000 

migrating birds were killed by wind turbines annually.® 

The monitoring of bird populations succeeded in relocating some turbines from 

detrimental places to sites outside the bird flight pattern. More efficient technology helped 

greatly to lower avian mortality. Nonetheless, concern remains due to noncompliance with 

California laws. Regulatory agencies may report infractions, yet there is no guarantee that 

action will be taken. Citizens against wind energy challenge government officials and civic 

leaders to set criteria and enforcement of guidelines for siting locations and maintenance in 

order to protect natural and cultural resources. Better management of fields and grazing 

areas away from turbines encourages habitat preservations for raptor nesting and natural 

prey-predator relationship between rapotors and rodents. This also means the discontinuation 

of rodent poisoning. 

Opposition to the loss of bats - mostly migratory - has equal attention with birds in 

some areas of the country. Observation indicates that times of elevated mortality coincide 

with travel times of migratory bats. Bats may follow thoroughfares through mountain ridges 

selected for wind turbine placement. Bat specialists believe that nothing will be done until 
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bat species are listed as threatened or endangered. An article entitled, “Wind Energy: A 

Lethal Crisis” printed in Bat Conservation Times notes that only 12 of 200 wind facilities in 

the United States (as of November, 2004) included the monitoring for bat kills.*> The article 

indicates that only half of those installations have any concern for bat mortality, verifying 

that the ecological value of bats receives little recognition. 

Criticism is also projected to the actual operational efficiency and capacity to 

generate electicity. Critics say that wind’s inconsistent, intermittent air movement limits the 

ability to meet demands for electricity. Storing energy in batteries and being part of a 

distribution grid are the usual procedures for monitoring capacity. Most wind farms are 

connected to utility systems that are backed-up to an interconnected utility structure. A 

falsehood exists about the expense to install, upgrade, and handle power quality issues 

through the distribution system. There is no need for special or separate back-up for wind 

energy loads that fluctuate. Costs for the initial equipment and installation, as well as on- 

going maintenance, are considered exorbitant by opponents. This is debated by the wind 

industry as the size and number of turbines are determining factors relative to cost and 

maintenance. The estimated annual operating expenses is 2% to 3% of the initial system 

cost. In actuality, wind turbines compete well financially with fossil fuel resources.** 

Critics of wind power point out that most studies on this issue are conducted by wind 

generating companies or corporations that manufacture the equipment to produce electricity. 

Reports, reviews, and assessments completed by the wind industry are predictably biased. 

The response from wind industry officials presents counterpoints for all concerns and 

points of opposition. Specifically, fundamental statements regarding bird kill focus on data 

that shows minimal avian mortality compared to other collective causes.  



Documentation of annual bird kill by turbines is 2.2 fatalities out of 33,000 birds according 

to the National Wind Coordinating Committee, composed of environmentalists, utilities 

companies, wind energy industry, US Fish and Wildlife Service, and other connected 

groups.” Although unfortunate, other causes such as flying into windows, airplanes, building 

construction sites, and communication towers is much greater, as is electrocution on power 

lines. Oil spills, pesticides, and other toxic contaminates add to the death count along with 

vehicle collisions, and cats - domesticated and feral. The National Audubon Society states 

that 100 million birds are killed each year by cats. In addition, logging and strip mining 

destroy habitat. Commercial fishing and hunting are included as is drowning in livestock 

water tanks. 

From the industry’s viewpoint, groups opposed to small wind projects and large wind 

farms exaggerate problems and present falsehoods by providing one-sided information. Or 

they attempt to discredit the improvements that have been made. Any misinformation 

provokes negativity and discourages dialogue. Wind companies know that consistent 

monitoring and accountability contribute to solutions. They join as advocates with the 

American Wind Energy Association for wind energy development throughout the United 

States. One group that stresses the importance of education and public relations is Wind 

Energy Works, a national coalition that educates and promotes the factual benefits of wind 

energy.” 

As renewable energy moves into the future, conversations and debates about its 

merits and deficiencies continue. Sustainable energy independence is a priority as 

partnerships are formed with different perspectives. Entry points vary and include personal 

and political positions of faith, justice, wellness and health care, agricultural, economic, 

academic, and ecological perspectives.  



Philosophical Conclusion: Humility and Sustainability 

A culture dependent on excessive consumerism and an extraordinary consumption of 

energy reveals a spiritual crisis rooted in an outdated cosmology. Releasing beliefs and 

assumptions, thus allowing for the rethinking of worldviews, often emerges from an attitude 

of humility. Expressive of spirituality and integrated as a way of living, humility engages 

humans in a process of conscious change, deepens an appreciation of sharing in Divine 

creativity, and assists us in being aware of cosmic connections and the integrity of all life. 

These paradigm shifts happen subtlety or deliberately. Conscious conversions are 

reflected in a convergence of ideas and information such as the United Nations document, 

The Earth Charter-Values and Principles for a Sustainable Future. The Earth Charter 

articulates an international environmental ethic integral to my research. Endorsed by 

individuals, small groups, and nongovernmental organizations, the document represents a 

diversity of cultures, religions, and professions. Interdependence of all life communities in 

relationship to renewable energy is addressed in Section II: Ecological Integrity: 

“Act with restraint and efficiency when using energy, and rely increasingly 
on renewable energy sources such as solar and wind.” 75% 

It is a directive for responsibility and imagination regarding sustainable development. The 

Earth Charter presents concepts of ecojustice in a framework for transformative thinking and 

behaviors that impact natural and human systems. Important to this framework is an Earth 

economy that recognizes the gifts of Earth as primary sources for commerce in the global 

market. Earth has no isolated ecosystems. Inclusive human agendas are part of ecojustice 

that addresses ecological sustainability and human justice as a unified experience. 

Thomas Berry calls this way of being a “mutually enhancing human-Earth relationship.”* 

The Earth Charter conveys a similar message: 
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“...we are at once citizens of different nations and of one world in which the 

local and global are linked... The spirit of human solidarity and kinship with 
all life is strengthened when we live with reverence for the mystery of being, 
gratitude for the gift of life, and humility regarding the human place in nature.’ 

Global citizenship calls for an inter-disciplinary and a multi-disciplinary approach with 

international ecological policies and clear implications of how humans emerge as co-creators 

and partners with Earth. Global citizenship implies living in truth that is related to humility. 

Humility, as a component for sustainability, is significant with its etymology - humus - Latin 

for earth. Soil science names humus as the end product of decomposition resulting from 

biological changes of total organic transformation. Undergoing complete change in physical 

composition, the decaying process leads to a black/brown crumbly organic matter that returns 

nutrients to the soil. Compost contributes to soil health and productivity. It is evidence of 

one of Earth’s ways of being self-sustaining. 

Analogously, humility contributes to the health of the human, to a spirituality that 

transforms relationships for the benefit of the individual and the common good. A humble 

stance has the potential to transform experiences of alienation, isolation, prejudice and 

violence into relationships of compassion, tolerance, understanding, and intimacy. Lessons 

about humility are informed by Earth’s way of creating humus. 

As the opposite of arrogance, humility represents a worldview of interdependence 

that perpetuates wonder, awe and gratitude. It invites a conversion of heart and mind about 

the meaning of life and the role of the human. In contrast, arrogance represents a worldview 

that prevents conversations and reconciliation, limits peace and justice, and avoids simple 

living. An arrogant attitude resides in domination and control, egotism and insatiable 

consumerism. Humility is more than a virtue. It is a way of life, a way of truth that seeks 

justice.  



Project Conclusion: 

Modeling ecological sustainability means the immediate reduction of fossil fuel 

emissions. Individually and corporately, Americans will be influenced by a national energy 

policy that encourages wise economical decisions regarding the use of primary energies. 

If a national policy is in partnership with other nations, new conversations will begin that 

will affect future generations of all species. 

The Sisters of the Humility of Mary join in the effort to influence others through a 

continual process of transformation. Instilled with the Gospel of John 10:10: I came so that 

they might have life and have it more abundantly; the congregational mission to bring more 

abundant life finds new ecological dimensions. An ethical responsibility for future life 

impels us to seek insights about humility that, in turn, gives witness to ecojustice. 

Harnessing wind power to pump water exemplifies cooperation with the abundance 

solar energy. Deeper human consciousness revolutionizes personal behaviors that influence 

others because it invites new perspectives that impact philosophical judgments and practical 

assessments. Awakening to the power of Earth elements may involve a spirit of humility as a 

turning point. A spirit of humility may be a turning point for future living, foundational for 

choosing alternative energies, and is definitely relevant for sustainability 

If humility undergirds transformative thinking, wisdom and hope for a sustainable 

future is perceivable and achievable. Accomplishing the goal of pumping water from a well 

with a windmill may be unrealistic at Villa Maria, yet there is new enthusiasm with new 

consultants that deserves to be considered. The project conclusion is that dialogue will 

continue in order to implement a solar/wind energy venture.  



Endnotes 

  

! Thomas Berry, The Universe Story (New York: Harper Collins Publishers, 1992), 246. 

2 James Howard Kunstler, The Long Emergency (New York: Grove Press, 2005), 24. 

Randall Parker, Wind Turbine Sales Growth Rapid in United States for 2005 

www. futurepundit.com/archives/0032335. 

NASA, The Life and Death of Stars, Cosmology 101. 

www.map.gsfc.nasa.gov/m uni/uni 101stars. 

> Definition and Composition of Air, www.en.wikipedia.org/wiki/Air. 

High and Low Pressure, www.moreheadplanetarium.org/index.cfm?fuseaction= 

science resources pressure. 

Gretchen Woelfe, “Harvesting Wind Power Through Time,” The Wind at Work (Chicago: 

Chicago Review Press, 1997), 1. 
  

Illustrated History of Wind Power Development, Part I, Early History through 1875. 
TelosNet Web Development and Darrell Dodge www.telosnet.com/wind/early. 

Charles E. Brown School project, 2006 
www.newton.mec.edu/Brown/TE/HOT/TIMESLINES/WIND/wind timeline. 

Illustrated History of Wind Power Development, Part I, Early History through 1875. 

TelosNet Web Development and Darrell Dodge www.telosnet.com/wind/early. 

The Old Mill, Outwood Common, www.outwoodwindmill.co.uk/home 

designed by chickweed@mistral.co.uk. 

Illustrated History of Wind Power Development, Part 2, 20" Century Developments 
www.telosnet.com/wind/20th. 

T. Lindsay Baker ,Wooden Windmill, 1867, www.windmillersgazette.com/history. 

Illustrated History of Wind Power Development, Part 2, 20" Century Developments 

www.telosnet.com/wind/20th. 

ibid. 

ibid. 

ibid.  



  

American Wind Energy Association, Overview of Wind Energy in California, Energy 
Aware Guide II: Energy Facilities www.energy.ca.gov/wind. 

LM Glasfiber Group, Denmark, www.1mglasfiber.com link to 
www.compositesnews.com//cni.asp? Article ID=5459. 

  

Jim Motavalli, “Catching the Wind, the World’s Fastest-Growing Renewable Energy 

Source 1s Coming of Age,” E — the Environmental Magazine, January/February, 2005 
Vol. XVI, No. 1. 

American Wind Energy Association, Wind Industry Statistics 
www.awea.org/fag/wwt_ statistics. 
  

ibid. 

The Video Project, DVD, Velocity: Exploring Sustainability through Wind Power, Green 
Building & Hydrogen. San Francisco. Purchased from www.videoproject.com. 

  

Bill McKibben, “Sustainability: Planet at the Crossroads.” YES! a journal of positive 
futures. Spring 2006. p. 29. 

  

ibid. 

Official Energy Statistics Energy Resources Index, U.S. Government. 
www.ela.doe.gov/cneaf/electricity/epa/epa sum. 

Small Wind Systems, installation. www.awea.org/smallwind/toolbox/default. 

Wheeler Eclipse Design. Wisconsin. 1967. www.windmillersgazette.com/history. 
  

U.S. Department of Energy. Energy Efficiency and Renewable Energy. New England 
Forum. “Historic Wind Development in New England: Grandpa’s Knob.” 

www.eere.energy.gov/windandhydro/winpoweringamerica/ne history grandpa. 

Illustrated History of Wind Power Development - Part 3 Government Sponsored R & D. 
www.telosnet.com/wind/govprog. 

Encyclopedia of American History information about Energy Research and Development 
Administration. “Energy Research and Development Administration.” 2006. 

www.answers.com/topic/energy-research-and-development-administration. 

* National Wind Technology Center. The National Renewable Energy Laboratory 
www.nrel.gov/wind/nwtc. 

* Backwoods Solar Electric Systems, Inc. Catalogue. “Pumps — “Water Systems” 

Standpoint, ID: Backwoods Solar Electric Systems, Inc. 2006. 138. 

“40 =  



  

Aermotor Windmill Company, Inc. “How a Windmill Works 2.” 2006. 
www.aermotorwindmill.com/Links/Education. 

Wind-Powered Water Pumping Systems for Livestock Watering 

water pump image www.agr.ge.ca/pfra/water/wind _e. 

ibid. 

Aermotor Windmill Company, Inc. op.cit. p. 3. 

ibid. 

O’Brock Windmills. Harness The Wind, publication and catalogue. North Benton, OH.   

New Castle Airport: www.wunderground.comUS/PA/New Castle. 
and 

www.weather.uscity.net/local/hw3.php?config=& forecast=zandh&county=42073. 

American Wind Energy Association. "What are the Basic Wind Turbine Configurations?” 
1998. www.awea.org/fag/basiccf. 

U.S. Department of Energy - Energy Efficiency and Renewable Energy Wind and 
Hydropower Technologies Program. “How Wind Turbines Work.” 2006 

www .eere.energy.gov/windandhvdro/printable versions/wind how. 

Scott S. Andrews. Video: Personal notes. An Introduction to Residential Wind Systems 

with Mick Sagrillo. purchased from the American Wind Energy Association. 
www.aweastore.com. 

Sister Mary Schrader. On-site interview Sisters of St. Joseph of Cleveland. 

Cleveland, OH. March 6, 2006 and www.sistresofstjoseph.com/. 
  

ibid. 

Mary Bellis. About: Inventors History of the Anemometer. 2006. 

www.quitefamous.net/leone-battista-alberti 2/. 

Sister Mary Schrader Interview. Op.cit. 

McKeever Environmental Leaning Center. Sandy Land PA. www.mckeever.org/.   

ibid. 

Fran Bires, Director, McKeever Environmental Leaning Center. Sandy Land PA. 

Telephone interview March 9, 2006.  



  

°! Heath Gamaché, Assistant Director of Environmental Education. Camp Lutherlyn. 

Prospect, PA. March 24, 2006. 

32 Lucille Olszewski, Meteorologist, Vice President Business Development and Technical 

Services. Springhouse Energy Systems, Inc. Washington, PA. Tour of Mill Run 

Wind Farm, Mill Run, PA. August 9, 2001. 

33 ibid. 

> Jamie Hendry photo, Mill Run wind farm. www.progressiveengineer.com/PEWeb 
Backissues2002/PEWeb%2028%20Jul%2002 2/Wind. 

Information Somerset wind farm location: 

www. progressiveengineer.com/PEWebBackissues2002/PEWeb%2028%20Jul%2002 

2/Wind. 

Update information about Springhouse Energy Systems, Inc. www.wardell- 
rmstrong.com/index.cfm?fuseaction=home.getpage& paget=57&pagever=452. 

Great Plains Windustry Project. 2000-2006. “Wind Energy Policy. Federal Incentive and 
Policies.” www.windustry.com/resources/legislation. 

Edward Rendell. National Press Club Speech, “An American Energy Harvest Plan: Jobs, 

Prosperity, Independence.” December 1, 2005. 
WWW.governor.state.pa.us/governor/cwp/view.asp?a=3&q=444223. 

Paul Gipe. “Off the Grid Applications,” Wind Energy Basics: A Guide to Small and Micro 

Wind Systems, (White River Junction: Chelsea Green Publishing Company 

1999). 43-45. 

Report of the National Energy Policy Development Group, National Energy Policy, 

May 1, 2001. speech - George Walker Bush 
www.whitehouse.gov/energy/National-Energy-Policty.pdf. 

Kevin Dennehy and David Schoetz: Cape Cod Times, “New Face of the Cape Wind 
Debate.” June 28, 2006. www.capecodonline.com/special/windfarm/newface28. 

Center for Biological Diversity. Altamont Pass Wind Resource Area. 

“Altamont Pass is the most lethal wind farm in North America for raptors.” 
www.biologicaldiversity.org/swcbd/Programs/bdes/altamont/altamont. 

Bat Conservation International, Inc., 

www.batcon.org/news2/scripts/article.asp?articleID=142. 

Iowa Energy Center, 2006 www.energy.iastate.edu/renewable/wind/wem/wem-13_econ.  



  

Mountain Communities for Responsible Energy, 2005. 
www.wvmere.org/neg_imapcts/turbineskillbats. 

ibid. 

David Malakoff: “Clear & Present Danger” NISI. 2004. 
www.audubonmagazine.org/features0403/alert. 

Green Energy Ohio: Wind Energy Works. July 6, 2005. 

www. greenenergyohiolorg/page.cfm?pagelD694. 

United Nations Earth Charter Commission, The Earth Charter — Values and Principles for 

a Sustainable Future. Principle II, “Ecological Integrity,” 7.b. 
Purchased from the Center for Respect of Life and Environment, Washington, D.C. 

® Thomas Berry. The Dream of the Earth (San Francisco: Sierra Club Books, 1988). p. xiii. 

7° United Nations Earth Charter Commission, op.cit. Preamble, “Universal Responsibility.” 

 



  

Bibliography 

Aermotor Windmill Company, Inc. “How a Windmill Works 2.” 2006. 
www.aermotorwindmill.com/Links/Education. 

American Wind Energy Association. 

Overview of Wind Energy in California www.energy.ca.gov/wind/overview. 
Energy Aware Guide II: Energy Facilities www.energy.ca.gov/wind. 
Wind Industry Statistics www.awea.org/fag/wwt_statistics. 

What are the Basic Wind Turbine Configurations? www.awea.org/fag/basiccf. 

  

  

  

Andrews, Scott S. VIDEO - Renewable Energy With The Experts — “Residential Wind 

with Mick Sagrillo.” Sausalito: 1996. Purchased from American Wind Energy 
Association. 

Backwoods Solar Electric Systems, Inc. Catalogue. “Pumps — “Water Systems” 

Standpoint, ID: Backwoods Solar Electric Systems, Inc. 2006. 

Baker, T. Lindsay, Wooden Windmill, 1867. www.windmillersgazette.com/history. 

Bat Conservation International, Inc. Bat Conservation Times Newsletter Archives. 

www.batcon.org/news2/scripts/article.asp?articleID=142. 

Bellis, Mary. About: Inventors History of the Anemometer. The New York Times 

Company 2006. www.quitefamous.net/leone-battista-alberti 2/. 

Berry, Thomas. The Dream of the Earth. San Francisco: Sierra Club Books, 1988. 

Bires, Fran Director. McKeever Environmental Leaning Center. Sandy Land PA. 

Telephone interview March 9, 2006 and www.mckeever.org/. 
  

Bush, George Walker. Report of the National Energy Policy Development Group, 

National Energy Policy. Speech -May 1, 2001 
www.whitehouse.gov/energy/National-Energy-Policty.pdf. 

Center for Biological Diversity. Altamont Pass Wind Resource Area. 
“Altamont Pass is the most lethal wind farm in North America for raptors.” 

www.biologicaldiversity.org/swcbd/Programs/bdes/altamont/altamont. 

Charles E. Brown School Wind Energy Project, Newton, MA. 2006. 

www.newton.mec.edu/Brown/TE/HOT/TIMESLINES/WIND/wind timeline 

Cole, Nancy and Skerrett, P.J. Renewables Are Ready: People Creating Renewable 

Energy Solutions: White River Junction: Chelsea Green Publishing Company, 1995.  



  

Dennehy, Kevin and Schoetz, David. Cape Cod Times, “New Face of the Cape Wind 

Debate.” June 28, 2006. www.capecodonline.com/special/windfarm/newface28. 

Dodge, Darrell and TelosNet Web Development. “Illustrated History of Wind Power 

Development, Part I, Early History through 1875,” “Part IT 20 Century 

Developments.” “Part 3 Government Sponsored Research & Development.” 
www.telosnet.com/wind/early. 
  

Encyclopedia of American History Information about Energy Research and Development 
Administration. “Energy Research and Development Administration.” 2006. 
www.answers.com/topic/energy-research-and-development-administration. 
  

Gamaché, Heath. Assistant Director of Environmental Education. Camp Lutherlyn. 
Prospect, PA. Interview March 24, 2006. 

Gibson, Tom and Jamie Hendry photo Information Somerset wind farm location: 

www.progressiveengineer.com/PEWebBackissues2002/PEWeb%2028%20Jul% 

2002 2/Wind. 
  

Gipe, Paul. Wind Energy Basics A Guide to Small Micro Wind Systems. 

White River Junction: Chelsea Green Publishing Company 1999. 

Great Plains Windustry Project. “Wind Energy Policy. Federal Incentive and Policies.” 
Minneapolis 2000-2006 www.windustry.com/resources/legislation. 

Green Energy Ohio: Wind Energy Works. July 6, 2005. 
www.greenenergyohiolorg/page.cfm?pagelD694. 
  

Iowa Energy Center, 2006. Wind Energy Manual. 

www.energy.iastate.edu/renewable/wind/wem/wem-13 econ. 

Kunstler, James Howard. The Long Emergency. New York: Grove Press 2005.   

LM Glasfiber Group. Denmark. www. mglasfiber.com link to 

www.compositesnews.com//cni.asp? Article ID=5459. 
  

  

McKibben, Bill “Sustainability: Planet at the Crossroads.” YES magazine, feature: 

10 Most Hopeful Trends. Spring, 2006. 

Malakoff, David. “Clear & Present Danger.” 2004. 

www.audubonmagazine.org/features0403/alert. 

Morehead Planetarium and Science Center. “High and Low Pressure.” Chapel Hill. 

www.moreheadplanetarium.org/index.cfm?fuseaction=science resources pressure. 

Motavalli, Jim “Catching the Wind, the World’s Fastest-Growing Renewable Energy 

Source is Coming of Age,” E - the Environmental Magazine, January/February, 2005. 

iS  



  

Mountain Communities for Responsible Energy, 2005. Wind energy Negative Impacts 
www.wvmere.org/neg_imapcts/turbineskillbats. 

National Aeronautics and Space Administration — NASA. The Life and Death of Stars, 

Cosmology. www.map.gsfc.nasa.gov/m_uni/uni 101 stars. 

National Renewable Energy Laboratory U.S. Department of Energy 

Honolulu: University Press of the Pacific, 2005. 

National Wind Technology Center. The National Renewable Energy Laboratory 
www.nrel.gov/wind/nwtc. 

New Castle Airport: New Castle, PA. www.wunderground.comUS/PA/New Castle. and 
www.weather.uscity.net/local/hw3.php?config=&forecast=zandh&county=42073. 

O’Brock Windmills. Harness The Wind, publication and catalogue. North Benton, OH 
2006. and www.obrockwindmills.com/ 2007. 

Official Energy Statistics Energy Resources Index, U.S. Government. 
www.eia.doe.gov/cneaf/electricity/epa/epa sum. 

Olszewski, Lucille. Meteorologist, Vice President Business Development and Technical 
Services. Springhouse Energy Systems, Inc. Washington, PA. Tour of Mill Run, Pa. 

wind farm. August 9, 2001. 

Randall Parker, Wind Turbine Sales Growth Rapid in United States for 2005. 
www. futurepundit.com/archives/003235. 

Rendell, Edward Rendell. National Press Club Speech, “An American Energy Harvest 
Plan: Jobs, Prosperity, Independence.” December 1, 2005. 

WWW.governor.state.pa.us/governor/cwp/view.asp?a=3&q=444223. 

Schrader, Sister Mary. On-site interview Sisters of St. Joseph of Cleveland. 

Cleveland, OH. March 6, 2006 and www.sistresofstjoseph.com/. 

Small Wind Systems, installation. www.awea.org/smallwind/toolbox/default. 

Springhouse Energy Systems, Inc = Update information about merger... www.wardell- 

rmstrong.com/index.cfm?fuseaction=home.getpage& paget=57&pagever=452. 

The Old Mill, Outwood Common, www.outwoodwindmill.co.uk/home 

designed by chickweed@mistral.co.uk 

The Video Project. VIDEO - Velocity: Exploring Sustainability Through Wind Power, 

Green Building & Hydrogen. San Francisco. www.videoproject.com. 

AB -  



  

U.S. Department of Energy. Energy Efficiency and Renewable Energy. New England 

Forum. “Historic Wind Development in New England: Grandpa’s Knob.” 
www.eere.energy.gov/windandhydro/winpoweringamerica/ne_history grandpa. 

www.telosnet.com/wind/govprog. 

U.S. Department of Energy - Energy Efficiency and Renewable Energy Wind and 
Hydropower Technologies Program. “How Wind Turbines Work.” 2006 
www] .eere.energy.gov/windandhydro/printable_versions/wind_how. 

United Nations Earth Charter Commission, The Earth Charter-Values and Principles for a 

Sustainable Future. Ordered from the Center for Respect of Life & Environment 
Washington, DC. 

Wikimedia Foundation, Inc. Definition and Composition of Air. 
www.en.wikipedia.org/wiki/Air. www.simple.wikipedia.org/wiki/Air, 

  

Wind-Powered Water Pumping Systems for Livestock Watering 

water pump image www.agr.gc.ca/pfra/water/wind_e. 

Wassel, James. Appalachian Wind Systems, LLC. President. Zelienople, PA. 

Interview and on-site visit March 3, 2006, second on-site visit May 27, 2006 

Telephone, email, and postal service communication. 

Wheeler Eclipse Design. Wisconsin. 1967. www.windmillersgazette.com/history. 

Woelfle, Gretchen. The Wind at Work: An Activity Guide to Windmills. Chicago: 
Chicago Review Press. 

Worldwatch Institute Center for American Progress. Project Team — Christopher Flavin, 
Janet L. Sawin, Lisa Mastny, Molly Hull Aeck, Suzanne Hunt, Amanda MacEvitt, 

Peter Stair. American Energy — The Renewable Path to Energy Security. 

Worldwatch Institute Washington, DC: 2006. 

 


