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Wind power accounts for about 1% of the
electricity produced in ‘the United States.
Nearly 25,000 wind turbines crank out power
throughout the country. -These massive
windmills—up to 80 feet (24 meters) tall—

capture the energy in wind and convert it into
free-flowing electrons that people ‘can use to
* . rundishwashers, air conditioning and lights.
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hat 1% may not sound

like much until you re-

alize that wind power
is just catching on in the Unit-
ed States. Huge new wind farms
accounting for thousands more
megawatts of capacity are in
development as we speak, and
estimates put 20% of the na-
tion’s electricity coming from
wind power by 2030. The Eu-
ropean Union hopes to reach
that percentage even sooner—
by 2020.

Until recently,
there were three
main issues regard-
ing the possible
downsides of wind
power: bird and bat
deaths, cost, and
disrupting the ap-
pearance of natural
landscapes. But a
new objection to
wind power has popped up in
the past few years, resting on
the research of a few scientists.
The latest argument states
that wind power endangers
the health of people who live
near windmills. Some people
call this theory “wind-turbine
syndrome.” Although the ex-
tent of the phenomenon is
unknown, there does seem to
be something to it.

Those concerned about
wind-power syndrome are
interested in finding out if
and how wind power could
be making people sick. Is
everyone living near windmills
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There are also mixed opinions
on whether wind turbines emit
infrasound and if the amount
is any more than that emitted
by diesel engines or waves

crashing on the beach.

facing health problems? Let’s take a look at the possible health
risks associated with wind farms and find out whether we should
be worried about the steady increase in wind-generated power
throughout the world.

Infrasound and The Body

The rapidly spinning blades of huge wind turbines have an effect
on their surroundings, and it goes beyond aesthetics. The blade tips
of a wind turbine can spin at speeds of up to 80 meters per second,
or about 180 miles per hour. In high winds, this rapid spinning
can produce sound and vibration—in addition to disruptions in
air pressure.

The extremely low air pressure surrounding a wind turbine
could be the reason why bats die near them. A bat’s lungs are very
delicate, and it seems the low pres-
sure might cause them to expand to
the point of bursting blood vessels.
Scuba divers can certainly attest to
the effects of pressure on the hu-
man body. And the corporeal effects
of sound—essentially fluctuations
in air pressure that vibrate the ear-
drum—are well-documented. For
instance, infrasound—sounds at
such low frequency that they can’t
be picked up by the human ear but can carry through the atmo-
sphere for thousands of kilometers—is believed to cause certain
breathing and digestive problems.

Infrasound is the primary issue for those concerned about
wind-turbine syndrome. They also say that audible sound and
vibrations contribute to the health problems reported by some
people who live close to wind farms. Symptoms of wind-turbine
syndrome might include:

+ headaches

+ sleep problems

+ night terrors or learning disabilities in children
+ ringing in the ears (tinnitus)

+ mood problems (irritability, anxiety)

+ concentration and memory problems

+ issues with equilibrium, dizziness and nausea

These symptoms have been observed and documented by a
limited number of scientists studying small groups of people, and
the scientific community hasn’t concluded whether wind-turbine

syndrome exists. There are also mixed opinions on whether wind
turbines emit infrasound and if the amount is any more than
that emitted by diesel engines or waves crashing on the beach.
But we do know that at high speeds, wind turbines can produce
an audible hum and vibration that can be carried through the air.
It’s these sounds and motions that provide clues and possible
solutions to wind-turbine syndrome, which we’ll explore in the
next section.

Wind-Turbine Syndrome Explanations and Solutions
It’s understood that some people who live in close proximity
to wind turbines experience sleep disturbances,headaches and
concentration problems. These symptoms and others could be
explained as the effects of infrasound as well as constant humming
and vibrations.

But here’s the catch: Many of the symptoms of wind-turbine
syndrome can also be caused by chronic sleep loss—simply and
unfortunately an effect of living near a noise-producing entity.
People who live near a highway or busy street may have trouble
sleeping, which can lead to other health problems like irritability,
anxiety, concentration and dizziness.

To solve this sound issue, new wind-power technology employs
sound-dampening systems. Engineers are hoping that these
newer systems—which can block or cancel out multiple sound
frequencies—will reduce any sound-related problems associated
with  wind farm
communities.

Researchers

studying wind-tur- Jooelziny

bine syndrome also 90 dB(A)
enaer

recommend a larger 80 dB(A)

buffer zone around vecuum

wind farms to pro-
tect people from
any ill effects. Some
people say that the
distance should be
least 1.2 miles (2
kilometers). Others
suggest at least 2
miles (3.2 kilome-
ters). Some wind
farms are currently

50 dB(A)

mid-size window ac

100
O meters

(at the source)

*
Wind turbines in residential
areas are placed no closer than
300 meters.

located as close as a half mile
(0.8 kilometers) from residen-
tial areas.

Whether we should be con-
cerned with the expansion in
wind power ultimately comes
down to weighing the pros
and cons. Is cleaner, cheaper,
domestically produced ener-
gy worth the potential side
effects of some people ex-
periencing headaches? The
hope is that new buffer-zone
regulations and sound-cancel-
ing technologies can do away
with the question entirely. If
the issue persists, we’ll have
to decide whether wind pow-
er is important enough to
pursue anyway—much like de-
ciding whether building a new,
noisy highway that would re-
duce congestion and increase
commerce is worth some un-
fortunate people losing sleep.

How loud is a wind turbine?

100 dB(A)

40 dB(A) 50 dB(A)
35dB(A)*  highway traffic

wind turbine




Birds 8 Bats

by Philip Warburg
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any associate Altamont Pass with the mayhem that ran

throughout rock music festival at the local speedway in

1969, with 300,000 in attendance and Hells Angels hired
as security guards. Unfortunately for wind developers, Altamont
has also earned infamy as the place where closely packed clusters
of wind turbines have slaughtered tens of thousands of birds,
including the federally protected golden eagle.

Altamont Pass Wind Farm"
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ver the years, multiple

studies have documented

the alarming rate of bird
mortality at Altamont. In 2004, the
Tucson-based Center for Biological
Diversity filed suit against Altamont’s
multiple owners, alleging that 17,000
to 26,000 raptors, or birds of prey,
had been killed since the wind energy
complex began operating in the 1980s.
The primary culprits identified in the
suit were the “small, inefficient, obso-
lete, first-generation wind turbine
generators”-with more than 5,000
of them producing only 584 mega-
watts of rated power. That same year,
the California Energy Commission
reported the results of multiyear sur-
vey of bird deaths at Altamont. Out of
1,766 to 4,721 birds killed each year,
75 to 116 were golden eagles. The
report’s authors suggest a number of
mitigation actions, but their primary
recommendations was to replace the
wind farm’s low-output turbines with
amuch smaller fleet of megawatt-plus
machines.

In more recent years, the Center
for Biological Diversity, five Bay Area
Audubon chapters, and other citizen
groups have continued to press for
tougher bird protection measures, at
times working in concert, at times bit-
terly disagreeing over the adequacy of
proposed sites. Finally, in December
2010, the California Attorney Gener-
al’s Office presided over a settlement
that committed the wind farm’s
largest stakeholder, NextEra Energy
Resources, to replacing 2,400 again
Altamont turbines with 80 to 120 new
ones of equivalent overall capacity by
2015. This effort is likely to be a boon

Bald Eagle: Protected by the Bald and Golden Eagle Protection Act

rather than a burden to NextEra, as most of the targeted
turbines are already in very poor shape and may be barely
functional by the replacement deadline. An official of a
smaller Altamont wind company commented at the time
of the settlement: “The wind smiths out there hold the tur-
bines together with duct tape and wire.”

The killing of birds remains a real concern at wind
farms built in recent years, but local citizens and conser-
vation groups have learned to be much more proactive in
monitoring wind farm plans as they are being developed,
raising objections to ill-chosen sites and intervening early
enough in the game to bring about necessary changes. For
some years now, Angelo Capparella, an ornithologist by
training, has been closely tracking wind development plans
in the heavily farmed counties surrounding Bloomington,
Illinois, where he teaches systemic and evolutionary biol-
ogy at Illinois State University. In 2006, he reviewed the
draft environmental impact statement for the 100-turbine
White Oak Wind Energy Center, a dozen miles northwest
of the city-all part of the due diligence on emerging wind
projects that he performs for the local Audubon Society
chapter. Studying the document, he noticed some glaring
gaps. First, he claimed, it failed to give proper attention
to adjacent nature reserves. Second, he maintained that
it underestimated the number of raptors, including bald
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eagles, that migrate through the Mackinaw River valley,
where the project was to be built. He was further disturbed
that no one from the Chicago-base wind development
company, Invergery, had contracted him or, to his knowl-
edge, anyone else at Audubon, Illinois State
University, or the Mackinaw Ecosystem
Partnership to gather data on local wildlife

Though the
issues. outcome of his

Though the outcome of his inter-
vention was positive, Capparella
remains wary. Wind projects are mov-
ing forward so quickly that there often
isn’t time to gather
reliable data that can
help developer really
understand how their

Appear before a county zoning board, interventi()n was projects may affect

Capparella flagged the study’s shortcom-

surrounding  wild-

ings, urging the county officials to demand POs itive, life. “It is clear, to
that the wind developer prepare a more me at least, the farms
thorough analysis. He also invited Invener- Cap p arella are going up faster
gy’s Project manger to his office at Illinois ~ 1'€IMAlLNS wary. than the science,”

State and showed him the site-specific

databases that should have been included in the study.
“Your consultant is just looking at easy ways to find data,”
Capparella chided. He went on to warn the developer that
Audubon would not be able to support the wind farm unless
significant changes were made. Invenergy immediately
responded, adjusting the project’s footprint to include a
one-mile setback from the Mackinaw River and a half-mile
setback from a reservoir surrounded by protected land
that provides valuable bird habitat.
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He told me as we sat
in a motel lounge on the outskirts of
Bloomington. I couldn’t help feeling
that the motel’s bland decor matched
the monotony of the surrounding
countryside, utterly transformed by
decades of industrialized farming.

Capparella  corroborated my
impression that little native biodi-
versity is left in this vast stretch of

central Illinois farm country. Born
and raised in North Carolina, he has
an outsider’s candor when he talks
about what’s left of the open prairie.
He chuckles as he recalls the outrage
expressed by some local citizens at
zoning hearing on proposed wind
farms. “You’re ruining my view of the
pristine prairie!” soybean fields; this
is not pristine prairie! Perhaps people
growing up here think this is natural,
but it’s really quite unnatural... I just
want to protect the remnants that are
left.”

Changes in turbine technology and
wind farms design have substantially
reduced raptor kills at modern wind
farms like White Oak. At Altamont,
the turbines that have posed such
a hazard to raptors stand low, with
blades circling down to within a few
dozen feet of the ground. California’s
early wind developers packed lots of
these machines into limited space,

White Oak Wind Farm

thinking they would be able to harvest more energy from
the lands they leased. The combined result was too little
room for raptors to maneuver as they pursued rodents and
other prey on the ground below. At more modern wind
farms, developers have learned to space their machines
much more generously to minimize interference with the
air current reaching each turbine. As a rule of thumb, the
National Renewable Energy Laboratory (NREL) has recom-
mended that the distance between turbines should be five
to ten times the rotor’s diameter. That can translate into
gaps between turbines of a third of a mile or more for many
today’s larger machines.

While this broader spacing is driven by the quest for
higher power output, a lucky by-product is the greater free-
dom of flight that the new design gives raptors and other
birds within a wind farm area. The higher ground clear-
ance of larger turbines yields a further margin of safety to
raptors swooping down to hunt rodents; the lower reach
of blades on today’s turbines is well over 100 feet off the
ground. And finally, the larger size and slower rotation of
modern turbines make them easier for birds to spot and
avoid colliding with. Instead of spinning at 30 to 40 rev-
olutions per minute like the older machines at Altamont,
Large commercial turbines today rotate at about half that
speed.

Taller turbines with their longer blades are not an
unqualified boon to birdlife, however. Biologist Paul Ker-
linger has used radar to track bird migration patterns for
more than a quarter-century. He reports that most migra-
tion birds travel between 300 and 2,00 feet above the ground.
With the blade tips of today’s turbines extending 400 feet
into the air and higher, migrating birds in certain areas may
be increasingly at risk, especially when flying at night or in
low-visibility daytime conditions. Some experts also believe
that the pulsing safety light required by the Federal Aviation
Administration may attract migrating birds, particularly on
night with fog or low cloud cover. “These birds orient by the
star, and we hypothesize that they must think the light are

Continued on page 20.
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Ten Wind Energy Mistakes

by Ian Woofenden

f you ignore the mistakes

of past wind energy users,
you're likely to repeat them.
And I see this happen over and
over again with people and
companies new to the industry.
If you're at all interested in
wind energy, dig deep and
find out what has not worked
for others. Seeking out other’s
mistakes is a fertile field for
improving your own approach.
Ten of the biggest mistakes
you can learn form are in this
chapter.

Underestimating or
Overestimating Your
Energy Use

If you underestimate your
energy use, you may end up
not designing a large enough
wind energy system to cover
your electricity needs. If you
overestimate your energy use,
you’ll spend more money and
make more energy than you
need.

I suggest that you don’t
estimate your energy use at all-
measure it! Knowing how much
energy you actually need is the
basis of a good home energy
design. If it’s not in an exact
number of kilowatt-hours
(kwh) per day, month, or year,
do some more homework.
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Running Afoul of Neighbors and Authorities

You may need to overcome substantial legal hurdle to build and
hook up your wind-electric system. If you live way out in the
country, you may not be subject to such bureaucracy, or you may
be able to ignore it; the closer you get to town, the harder that is.

If you don’t work well with forceful people in government
offices, enlist a friend government offices, enlist a friend or hire
someone to do the bureaucracy surfing. If you chose to ignore the
local requirements, you run the risk of stop-working order, fines,
or perhaps even the disassembly of your system.

I consider getting along with your neighbors to be even
more important than appeasing government representatives.
Government bureaucrats tend to get out of your hair after you've
jumped through all the necessary hoops, but neighbors stick
around, so you want to be on good terms with them for the long
haul. Here are some good strategies:

+ Involve your neighbors very early in your dreaming and
scheming process. Seek out their questions and objections and
share your information and perspective. Your best bet is to
take your neighbors on a tour of nearby systems so they can
get a sense of what you're planning and what it will look and
sound like.

+ When your system is done, throw a neighborhood parts. Invite
your renewable energy friends, installer, and neighbors to
celebrate and understand your achievement. And if you have
battery backup, invite friends over during utility outages-f;
promotion the value of renewable back up systewgs, t
nothing like it!

Overestimating Your Wind Resource
You energy use number (kWh) gives you a goal to aim fq. Your
average wind speed gives you the means to reach that goal and
helps determine how much money you need to invest to get there.
Although you may need to do some educated estimation here
(not really guessing), be very careful and conservative. Use all
resources available to determine an average wind speed at hub
height, and take the lower numbers. If you underestimate slightly,
you’ll end up with more energy than you need, which isn’t the
worst problem to have.

Usifig Too Small a/Rotor

Adgrape doesn’t satisfy as many hungry guests as a watermelon
does, and a thimbleful of cider doesn’t quench your thirst like a
mug full does. If you want to catch significant amounts of wind
energy, you need a big collector on your wind generator. Home-
scale wind turbines, realistically, are 12 to 50 feet in diameter.
Smaller wind generators make small amounts of energy.

Having a Light-duty Turbine on a Heavy-duty Site

If you buy a lightweight, high-speed wind turbine, don’t expect
it to last long, especially if it’s in a severe environment. Your
grandmother’s silver may be passed down to your grandchildren’s
grandchildren; a plastic fork will likely break before it’s fed you two
meals. In the same way, a light-to medium-duty wind generator
on a medium to heavy-duty site will disappoint you.

Gauging what duty of turbine your potential site needs is
somewhat difficult-neither factor comes with labels telling you
it’s heavy, medium, or light duty. I consider sites with more than a
10 mph average and peaks above 60 mph to be more than medium
duty. If you live with a 7 mph average and never see 50, you may be
able to consider some of the lighter equipment available. Deciding
what is and isn’t a heavy duty wind turbine is harder. Weight
plays into it, but quality of design and construgtion is even.more
important. Look-for equipment that has stood the test of time for
years-in-the field.

Buying a Wind Generator Without Customer Support
In North America, even though you can certainly find hundreds
of wind/generators you can order if you have your credit card
handy, 'd recommend only a handful of them. That’s because
I know from years of experience that wind generators almost
always need manufacturer support (in terms of warranty, parts,
and expertise). I recommend only wind generators that have that
support and that have it in your own country. If you build your
own wind generator, you are the factory, and you provide the
support. But if you buy a manufactured machine, it should come
with support. Period.

Usingtoo Short a Tower
Productive wind generators
live' on tall towers-this idea
is' almost impossible to
overemphasize. No matter how
many people try to bend and
break this principle, it’s just
physical reality that there’s
more wind the farther you get
away from obstructions. The
appropriate place to capture
meaningful amounts of wind
energy is on tall towers.

Considering Only %s
Upfront Costs

If you buy a house and plan
only for the market price of
the house, you may end up 30
years later with a dilapidated
shell of a house and a big pile
of debt. Your need to consider
costs such as financing,
maintenance, repairs, and the
like. It’s no different with a
wind-electric system. When
you make your financial plans
and calculate your financial
return, you must look at life-
cycle cost, not just upfront
cost. The full cost includes not
only the dollars you pay for
maintenance and repair but
also ongoing fees associated
with operating the system,
plus any time you put into it.
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Using “Creative” Design or Parts

Wind energy seems to be a magnet for creativity. And if you're a

renewable energy homebrewer with a preference for trying/out

ourwild ideas on yourself, go for it! Just make sure you know/how

to avoid shocks and falls and keep your equipment safe.)

The situation gets dicey when experimenters and investors want

to try their ideas out on other, with other people’s money-maybe

even yours. Testing innovative ideas can be exciting, but it may be

a recipe for disaster. I recommend that you avoid the following:

+ Products without a track record (at least three years) and a
warranty

+ “Unique” products-good design principles lead to common
designs more often than wildly unusual design.

+ Unconventional towers using buildings, trees, or elaborate
mechanisms.

+ Wind generator or tower design that you can find from only one
source.

KHOW the LiﬂgO by Ian Woofenden
Watts:

A watt is a rate at which work is

Home-scale turbine:
Between 8 and 25 feet in diameter
and provide 1,000 and 15,000 kWh
per year.

done the same as mph is the rate at
which an object travels.

Watt-hour (kWh):
A unit of energy. 1Wh = 1,000 kWh

Net metering:

An electricity policy for consumers
who own renewable energy facilities
(such as wind power and solar
power) which allows them to use
electricity whenever needed while
contributing their production to the
grid.

Utility-scale turbine:
Starting at 150 and going to 400 ft
in diameter, they are developed to

deliver electricity to the grid and
can power up to 300 homes.

Ignoring System
Maintenance

Avoiding . or fignoring the
necessary maintenance
on our system can lead to
gradual wearing out of your
equipment. It can lead to
dramatic mechanical failure.
It can lead to shock and fire.
And in all cases, it does lead to
system that suffer performance
problems and end being more
expensive in the end. Figure
out whatever you need to get
your system on a maintenance
schedule!

Rotor:

The combination of blades attached
to a hub that are the main wind
collecting device.

Tail vane:
A passive guiding system to turn the
turbine into the wind.

Generator:

The part that makes the electricity
by moving magnetism past copper
coils.

Tower:

One of the most important
components, it’s what brings the
turbine up to where the wind is.

Transmission Wires:
Deliver the electricity to the ground
and then on to power your home.




Earth, Wind, and Fire

How renewable energy will dethrone the powers that be.

by Amanda Little
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My venture into America’s energy future began with a trip to a flat, dry and mostly barren town in
the gusty prairies of the west Texas that had become one of the leading frontiers of America’s clean
energy development. The very same region of the country that offered up a seemingly limitless sup-
ply of oil in the days of Spindletop had been selected as the site for the world’s largest wind farm. In
June 2007, billionaire investor T. Boone Pickens announces a $10 billion bet to build a 4,000 megawatt

wind facility centered in the town of Pampa, Texas. I made arrangement in the summer of 2008 to
travel west with Pickens from his Dallas office to Pampa, a few hundred miles away, where 200,000
acres of this massive wind experiment had been marked for construction.




was, if anything more curious about Pickens himself than
about the project he was planning. Picken’s recent decisions
to advocate renewable energy struck me as a promising devel-
opment for our energy future. As Pickens goes, I thought so goes America:
his ithe oil titan who comes the closest (in both his achievements and his
inherent contradictions) to being a modern-day John D. Rockefeller, and

the grip of Chevron. Ass a political booster, he has spent
fifty years prodigiously supporting Republican campaigns.
He spent millions to fund the Swift-boat ad campaign that
damaged John Kerry’s bid for the presidency in 2004—a
stance for which he voice no regret to this day. Pickens is,
in short, an unlikely hero for the modern day environmen-
tal movement.

But in the summer of 2008, Pickens announced what he
called the “Pickens Plan,” a massive push to free America
from its dependence on foreign oil and to develop clean
alternative sources of energy, including natural gas, wind,
and solar power. “I've been an oilman my entire life,” he
said, “but this is one emergency we can’t drill our way out
of.” to some traditionalist in the oil industry, Pickens is a
defector, a turncat of sorts. Others—environmentalists and
progressive included—consider him an enlightened soul, a
converted sinner, a man in his twilight years (Pickens is in
his eighties) who say his industry hurtling toward doom
and sought salvation in the clean-energy gospel.

his choice represented a 180-degree
shift in energy policy.

Pickens made his billions as an oil
entrepreneur overseeing the produc-
tion of more than 200 million barrels
of petroleum from wells throughout
the world. As a corporate profiteer, he
famously tried to snatch Gulf Oil from

Pickens has brought

an unexpected cowboy
swagger to the clean-
energy agenda, describing
the renewable industries,
for instance, as“hotter’n a
three-nutted tomcat.”

Texas Tribune CEO Evan Smith and T. Boone Pickens at "The Pickens Plan 2.0" at The Texas Tribune Festival on Sept. 25, 2011.
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Along with the Pickens Plan came a massive PR blitz to promote it, a $58
million media campaign including print ads and TV and radio commercials
as well as appearances on every program from Charlie Rose to ABC’s The
View. In this, Pickens has aimed to create an unusual new embodiment of
the 1970s grassroots environmental campaign, calling his crusade “a war
without guns” and recruiting citizen-soldiers in a video posted on this Web
site: “We have to have an army and you’re part of the army. Bring your

friends, family, your church group,
everybody together that you can
think of.” More than a million and a
half Americans have signed on to fight
for his agenda.

I met Pickens on what turned out to
be fitting day for a discussion of wind
energy—a blustery morning that, by
the time I arrived at his office in down-
town Dallas, was quickly evolving into a
violent electrical storm. Wind, Pickens
assured me, is a long-term investment
that promises huge financial rewards:
“I'm out to hunt elephants—I don’t get
off the trail for rabbits.” His office attest
toaman who hunts big game: sculptures
of bison; giant gilt-framed oil painting
of sunsets, running horses, and the wWild
West; and photos of Pickens smiling

alongside Republican presidents from Richard M. Nison to
George W. Bush, with jaunty personal notes from each com-
mander in chief displayed.

I was surprised by Picken’s appearance and manner. He
wasn’t the ruthless, swashbuckling figure of legend who'd
inscrutably stared from the cover of Time in 1985 above the
headline “The Takeover Game—Corporate Raider T. Boone
Pickens.” Instead, he was approachable and good-natured,
even paternal in his manner. A fit, sturdy man with a tidy crop
of silver hari, Pickens works out daily with a team of personal
trainers and appears younger than his years, his aged belied
only up close by a discreet hearing aid, a slight hesitation in
his walk, and an occasional tired droop to his steel blue eyes.

Pickens has brought an unexpected cowboy swagger to
the clean-energy agenda, describing the renewable indus-
tries, for instance, as “hotter’'n a three-nutted tomcat.”
He took polite but firm exception to mention of Al Gore’s
climate change initiatives. Though Plckens dow see global
warming as “a serious concern,” He makes no pretense to
being an environmental do-gooder: “Don’t think I'm Al
Gore. I'm not going to do a major investment in wind farms
for the environment first and money second. I'm a fella
who thinks with my wallet.”

Pickens believes that the world has already reached
peak oil. “The industry can at a maximum produce 85
billion barrels a day, while the global demand is 86.4
billion barrels,” he told me. “You bet your ass that
demand is gonna keep rising, along with the price.”
While he has cheered proposals to open protected
lands and offshore areas to drilling, he said that’s only
one small element of sound long-term national energy
strategy.

Pickens believes that America can cut its oil depen-
dence in half by shifting our transportation sector to nat-
ural gas (for heavy vehicles) and electricity (for passenger
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cars) while substantially increasing wind development to
supply 20 percent of our electricity demand in under a
decade—up from roughly 1 percent today. “We also need
efficiency, solar, nukes, and alternatives we can get,”
he said, but stressed his belief that wind has the biggest
growth potential.

For all his emphasis on financial pragmatism, Pickens
confessed to having a sense of “mission” in his current

Wind Turbine
g Construction

work. “I think I was
put here for two rea-
son,” he told me. “To
make money and be
generous with it, and
to find good ideas and
get them into play. I
think I've got a solu-
tion to peak oil. The
only other plans I've
seen are to roll over
and die.”

Is it actually possi-
ble, as Pickens claims,
that renewables such
as wind could become
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the new American fuels, eventually replacing coal and oil entirely in pow-
ering our cars, homes, and industries?

Texas, which has among the strongest and steadiest wind patterns
in the United States, lies at the base of a “wind corridor” that produces
reliable wind speeds of between 14 and 18 miles per hour. The corridor
stretches up the center of the country through the heartland an dinot the
Dakotas, fanning out to Illinois and Wisconsin in the east and Mondana in
the west. The raw capacity in there; “The total potential wind development
throughout the corridor is 400,000 megawatts,” As Pickens explained. (One
megawatt powers roughly a thousand average-sized home.) “That spells
opportunity, serous, big-deal opportunity.”

The “big-deal” raw capacity is also there in solar. Enough solar energy
beat down on the surface of the earth every hour to supply 100 percent of
the world’s energy needs for a year. In theory, the state of Nevada alone
could produce enough electricity through solar technology to power all
American businesses and homes.

America’s most successful energy innovator, Thomas Edison, was
hopeful about the future of these power sources long before terms such
as renewable energy existed. “This scheme
of combustion to get power,” he said in
1931, “makes me sick to think of it—it is so
wasteful. ... You see, we should utilize nat-
ural forces and thus get all of our power.
Sunshine is a form of energy, and the winds
and the tides are manifestation of energy.
Do we use them? Oh, no! We burn op wood
and coal, as renters burn of the front fence
for fuel. We live like squatters, not as if we
owned the property.”

The challenge is figuring out how best
to harness these natural forces. Once they
are harnessed, the challenge becomes
one of transporting huge new volumes of
clean electricity great distance across our

already overburdened and inefficient
grid—the 900 miles for Pampa, say, to
power the light in my home Nashville.

Picken is a key leader in the Ameri-
can effort to develop renewable energy
sources and an improve electric grid,
but he’s far from alone. Hundreds of
big investors and businesses across the
globe are currently making plans for—
and in some cases betting their very
economic survival on—the future of
renewables.

In 2008, $47.5 billion in wind tur-
bine investments were made around
the world—producing 27,000 mega-
watts of clean electricity or enough to
power approximately 20 million Amer-
ican homes. Roughly a third of those
new megawatts were produced through
projects base in the United States.
Joseph Romm, a former high-level offi-
cial at the Department of Energy, pre-
dicts that, given the increasing global
demand for clean power, “wind invest-
ment will quadruple within ten years,
even in a down economy.” That’s the
good news. The bad news is that this
money may go primarily to overseas
manufacturers.

American companies helped invent
and produce the first modern commer-
cial wind turbines more than sixty years
ago—but most manufacturers are now
European, thanks in part to government

mandates and industry incentives that have been widely
implemented in Europe. Today, six of the world’s ten leading
wind turbine manufacturers are located in Denmark, Ger-
many, or Spain. We've lost the competitive edge in solar, too:
more than 90 percent of solar-electric panel manufacturing
happens outside of the United States. “Up until recently,”
explained Bracken Hendricks, and energy policy expert with
the Center for American Progress, “Congress allocated a
smaller annual budget for clean energy R 7 D than the pet
food industry did for inventing new kinds of kibbles.”

This long - starved budge received a sudden, historic
windfall in February 2009 when Congress committed $70
billion over the next ten years to the development of clean
technologies, smart grid upgrades, and fuel efficient vehi-
cles. President Obama’s mission for such an investment—
part of his American Recovery and Reinvestment Act—was
to take “a big step down the road to energy independence
and lay the groundwork for a new green energy economy
that can create countless well-paying jobs.”

Some critics fear that such massive public investments
will stifle ingenuity, but similar efforts in the past have done
just the opposite—pushing the mass production of new tech-
nologies into high gear. Federal investments during World
Wars I and II encouraged innovations in cars and trucks,
airplanes, oil pipelines, and plastics; the rural electrification
program under Roosevelt created hundreds of thousands
of miles of the electric grid. Government agencies such a
NASA and Agency (DARPA) created many of today’s technol-
ogies—microwaves GPS navigation systems, microchips and
computers, the internet, and cellphones, among countless
others. Private companies went on to make billion of dollars
through refining, adapting, and improving these technolo-
gies for mainstream use, in turn benefiting the daily live of
millions of Americans.
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BlI’dS and BatS, continued from page 9.

some remnant start on overcast nights,” says Angelo Cap-
parella. Birds tend to fly in circle around these lights in an
apparent attempt to orient themselves, he adds. This hugely
increases their risk of crashing into swishing blades.

One bird whose fate is being watched particularly closely
is the nearly extinct whooping crane. Only a few hundred
of these birds remain in the wild, and their migratory path
cuts right through the heart of U.S. wind farm country-the
Dakotas, Colorado, Nebraska, Kansas, Oklahoma, and Texas.
While whooping cranes generally migrate at 1,000 to 6,000
feet, they fly much closer to the ground when looking for
roosting or foraging areas. To avert possible harm, ecologist
Karl Kosciuch has recommended that 10-mile buffers be cre-
ated around wetlands that are known to be critical stopover
points. No whooping crane deaths have been linked to wind
farms, and scientist like Kosciuch are committed to maintain
this perfect record. On the other hand, forty-four whooping
cranes have died after colliding with power lines since 1956.
As new transmission lines are built to serve and expanded
wind power network in the coming years, this hazard may
increase.

To ward off bird collision with turbines, early warning
and emergency shutdown systems have been installed at
a few wind farms in the United states and abroad Spanish
wind developer Iberdrola uses radar to detect incoming
flocks of migratory birds at its giant 404-megawatt Penascal
wind farm in southern Texas. A similar system is being used
by AES Geo Energy, a subsidiary of the Virginia based power
conglomerate AES Corporation, at is St. Nikola Kavarna
wind farm on Bulgaria’s Black Sea coast. Because St. Nikola
is sited along a major migratory flyway, the wind farm’s
environmental management plan requires an ornithologist
to be on-site during migration periods, monitoring radar,
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overseeing fixed-point overseeing, and
coordination with a mobile tracker to
determine when the wind d farms’ tur-
bines might be placing birds at risk. To
make sure wildlife protection is given
priority, the decision to shut down
turbines rest with the ornithologist,
not the wind farm operator. In the fall
of 2010, this system proved its worth
when strong westerly winds blew more
than 30,000 white storks off the sea
and toward the wind farm. To protect
the flock, ornithologist Pavel Zehtind-
jiev ordered the turbines to be halted
thirty-seven times over a two-day
period. Within just fives seconds of the
“stop” command, the turbines came to
a standstill, and the birds passes safely
through the wind farm area. Not a sin-
gle stork was harmed.

Even with improved technology
and siting, bird deaths remain a reality
at wind farm in the United States and
around the globe. Estimates vary, but
overall mortality at U.S. wind farms
outside California seems to be around
two birds per megawatt per year. At
that rate, we might end up killing well
over half a million birds per year as we
approach the Department of Energy’s
target of installing 300,000 megawatts
of wind capacity by 2030-the amount
needed to generate about a fifth of our
nation’s power. While most of the vic-
tims are likely to common songbirds
like horned larks, vesper sparrow,
and bobolinks, that’s still a disturbing
number.

Bald and golden eagles, long the
focus of controversy at Altamont,
have recently become flashpoints in
the dynamics between government
regulators and wind developers at the

national level. Acting under the
Bald and Golden Eagle Protec-
tion Act’s obligation to prevent
the unauthorized “taking” of
these iconic birds, the U.S. Fish
and Wildlife Service issued a
guidance document in Febru-
ary 2011 that outlined a series
of steps that wind developers
should follow to avoid harming
eagle populations. Wind devel-
opers vehemently objected to
these provisions, claiming that
they present enormously cum-
bersome hurdle that will grind
wind farm planning to a slow
crawl across the West and, to a
lesser degree, elsewhere in the
nation. As of this writing the
debate continues.

Wind industry leaders insist
that we look at birds killed by
turbines within the context of
the much more massive toll
on bird life that seem to accept
quite readily, all in the name
of comfort, convenience, and
affinity for felines. I think back
to my meeting in Denmark with
Vestas communications chief
Peter Kruse. “Your neighbor’s
can is a far more efficient kill-
ing machine than my turbines,”
he bantered as we surveyed the
issues that wind energy oppo-
nents are prone to raise.

Behind the flip remark lies
a body of research that, over
decades, has tried to gauge the
risk to bird life from a wide
range of causes. Every year in
America alone, collisions with
buildings may kill anywhere

from 97.6 to 976 million birds, and road strikes may cause an addi-
tional 80 million deaths. Up to 50 million birds die when they crash
into communication towers, and 130 to 174 million birds are killed
when they collide with high-tension, or “bulk,” transmission lines.
Beyond those hazards, there are many other ways we end up kill-
ing birds and destroying their habitats through energy industries
like oil and gas grilling and reining, mountaintop removal and strip
mining for coal, and power plant operations. Farming wreak further
havoc on bird populations by radically altering natural landscapes
and saturating field crops with pesticides. And then, of course,
there are Kruse’s cats. The Fish and Wildlife Service estimates that
hundreds of millions of songbirds and other bird species are hunted
down and killed by domestic and feral cats in the united State every
year. Researchers at the University of Georgia have arrived at an
even higher number; they say that “free-ranging domestic cats, “
themselves numbering between 117 and 157 million, kill more than
1 billion birds annually in the United States.

There is no denying that wind energy takes a toll on birds and
bats, but there is also no question that the continued burning of coal
and other fossil fuels exacts a much greater environmental cost.
Beyond the localized devastation that accompanies our extraction
and use of fossil fuels, we need to look at the utter transformation
of our global environment-the destruction of entire ecosystems,
the wholesale elimination of species, the reduced availability of
freshwater resources, and the massive displacement of human pop-
ulation-that will result from our failure to tame the global warming
juggernaut. Wind energy technologists certainly should commit
themselves to coming up with better ways to detect and respond
to the presence of birds and bats at wind farm sites, just as govern-
ment regulators and concerned citizens should demand rigorous
planning and vigilant operations of ind farms (as well as all other
energy facilities) to minimize damage to wildlife. The U.S. Fish and
wildlife Service’s eagle conservation guidelines may require fur-
ther streamlining to ensure necessary protections in a manner that
doesn’t stymie responsible wind development, but its leadership in
this are bodes well for a more consistent approach to wildlife pro-
tection at wind farm sites.

Managing wind energy’s wildlife impacts is essential. If we fail
to address them in earnest, we risk derailing a technology that,
wisely implemented, can set us on a new energy course that will
vastly reduce our local and global environment’s exposure to much
more fundamental dangers.
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