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The Carleton Wind Turbine: A Step In Conservation

The average person often misunderstands the definition of conservation biology. Before taking conservation biology as a course, the term “conservation” seemed to be maintained in a very limited field of knowledge and research; mainly focused on animals, plants, and environments. Recently, however, I have realized that conservational biology involves matters much outside the ecological and scientific spectrum. In the case of the Carleton wind turbine, conservation lies in a feat of engineering that can greatly, yet indirectly alter the process of conserving our most valuable natural and aesthetic resources. 

The Background and Process

The process of building a wind turbine has been an extensive one, requiring cooperation from various parties. Though Carleton has long been known as an environmentally aware campus, the conception of the wind turbine took its roots elsewhere. Before 2003, when Carleton officially came into the project, the building of a wind turbine was already being discussed by the Northfield School District (ISD 659) and ReNew Northfield, a non-profit conservation group. It was not until 2003 where Carleton would take an active role in the planning of the wind turbine. Around this time, the Carleton Student Association (CSA) voted a declaration that would encourage Carleton College to purchase 10% of its total energy from renewable sources. The Facilities Dept. along with the school district and ReNew began to work together to discuss the construction of a wind turbine. 

In order to extract proper funding and support for a wind turbine, lots of research had to be done. Was building a turbine in Northfield Minnesota the most efficient method of meeting needs yet maintaining environmental integrity? First, the committee needed to find out if the land area proposed was indeed suitable for a wind turbine. ReNew had surveyors study the land. An anemometer was erected on the proposed ridges to determine the amount of wind energy possible and the size of the turbine that would be best suited for the area. Once the ideal spot was identified, a proposal was written and dispatched. Town meetings were held and the turbine was well discussed. The Minnesota Department of Commerce was contacted and had agreed to a grant of $150,000 towards the turbine.  The project was well underway. 

Since the ideal wind generating areas are located in Western Minnesota, Northfield required serious consideration to the type of turbine to be installed. After further studies, the final bid went to a NEG Micon  NM1.65 MW x 82M rotor span. This model would include 40-meter blades. Each blade would be approximately 5 feet wider than the average blades of the wind turbines used in windier areas. The 1.65 MW wind machine would make the Carleton turbine the first utility grade wind turbine to be owned by a college. 

Construction & Costs

The Carleton turbine assembled in three stages.  The main structural design was acquired through the Danish company N.E.G. Micon, which was recently bought out by Vestas. Most of the parts were also build by this company.  Though several subcontractors were involved in the construction and assembly of the wind turbine, the generator and hub were built and assembled in Denmark, by Vestas. The tower was build in Fargo, North Dakota, the blades were put together in England, the gearbox was made in Germany, while the generator and hub where both engineered and manufactured in Denmark. The construction methods also required various foundational materials and local work, which were all sub-contracted by local companies in Northfield or nearby. 

The installation of the turbine began in the summer of 2004, soon after the final proposal was accepted. The final parts were added on September 2004. “The construction process was impressive and incredibly efficient,” said Director of facilities Robert Lamppa when reflecting on the amount of work accomplished in such little time. Quick work was necessary to offset the other high costs that went into the construction of the turbine. The full costs of the wind turbine including the most menial effects totaled $1.85 million. The turbine and equipment itself costs around $1.5 million, while permits, line connections, labor and other miscellaneous costs totaled approximately $350,000. It was an arduous process, but on September 14, 2004, the wind turbine was well on its way to producing clean electricity and helping the overall conservation process. 

The Way it Works: The Financial Aspect

The turbine is located approximately 1 ½ miles east of Carleton, a few hundred meters from highway 19. It is 360 feet at the top of the rotor span. The hub itself stands at 230 feet. The blades then, measure about 132 ft in length, and rotate approximately 100 feet off the ground.  Though the rotor span is larger then most turbines located in windier areas, such as southwestern Minnesota, its additional size is technologically more efficient at gathering wind from a low-wind area. The turbine will generate approximately 1,650 kWh with a wind speed of 27-45 mph, any higher speeds can cause damage, which the turbine will automatically lock its blades to prevent so. Because the distance of the turbine to the Carleton campus is quite far, the wind turbine had to be connected to Xcel’s energy grid. This is called Distributing Generation, which refers to the process of connecting an energy source to a grid, which it will be readily used. In the case of Carleton’s turbine, the lines are connected to the Northfield electrical energy grid. This means that the energy produced fro the Turbine will still be used locally. 

The estimated output of a 1.65 MW turbine is 5,000,000 kWh annually. Xcel will purchase this harvested energy at 3.3 cents per kWh (kilowatt hour), with an additional state production incentive of 1.5 cents. These terms can be contracted for a period of 20 years. The college however, must still pay for the land lease, (since the turbine is not on Carleton’s property), turbine costs, equipment, etc. which brings each kWh at 5.2 cents to generate, though it is being bought at 4.8 cents. Though initially economically unsatisfying, the turbine, an investment of sorts, within ten years will be completely paid off. Furthermore, due to inflation and other economic principles, the contracted price now will actually be significant lower than the potential rise of energy costs. Carleton will begin to make money, save on energy costs and help the conservation process. Though the conservation benefits that come from a wind turbine are not readily noticeable a better understanding about the way the process works in order to realize its true benefits. 

Benefits of a Wind Turbine 

A wind turbine, as commonly known, creates electricity without fuel combustion or by-products. It is a clean resource. Unlike coal plants and natural gas plants, the latter being much cleaner, wind harvesting does not put chemicals into the atmosphere. In the era of global warming, where the fight for energy has become a fight against our environment, no CO2 emissions are a definite plus. Furthermore, harvesting wind provides an energy source without putting emitting nitrous oxide or sulfur dioxide into the air. Nitrous oxide is a main ingredient in smog, which has long plagued the world’s largest urban and suburban areas. Sulfur dioxide, on the other hand, is a common cause for acid rain, which is known to greatly change ecosystems. Acid rain, though common in cities, causes more damage in delicate habitats, such as boundary waters. The low ph levels of the rain consequently cause a change in the ph of the water, which cause encased mercury in the rocks to dissolve. Many fish and water wildlife are not accustomed to the new ph and die; others are poisoned by the mercury. Eventually, the waters become no longer suitable for fish wildlife, adding extinction risk to fish that are endemic or sensitive to the boundary waters. Another danger to fish and other water environments is thermal pollution. 

A wind turbine does not require a coolant of sorts to keep it running. Most nuclear, coal and natural gas plants use water as a coolant due to its availability, often requiring a constant flow to keep the generators cool. After absorbing the heat of the system, the water is returned to a nearby lake or body of water, creating thermal pollution. Hotter water holds less oxygen, and only a few species of fish can survive in low oxygenated water. Eventually, the fish begin to die and a only a few species survive. These are few of the many benefits of a wind turbine. 

Wind turbines, along with reducing emissions and thermal pollution are also relatively low-cost, take up a small amount of space, do not hinder farming practices, do not cause land damage if properly installed and are even often seen as an aesthetic vista. Yet some groups and organizations fear that the impact of a wind turbine on any given turf is more apparent in the animal population, such as bats and birds.

Some Potential Problems

Major thought has been given to the potential impact that such a structure can have on its present environment. Groups and rallies have been assembled to call attention to the various types of flying fauna that can be affected by a giant structure suddenly propped up on their territory. According to Lamppa, these concerns were valid at the earlier history of wind energy, when the first turbines erected in California were not as efficiently designed.

The California turbines were not as tall and contained lattice towers were birds could easily perch and make homes. Most low flying birds, which include many prairie and field birds would roost and fly out and get hit. Additionally, most of the common western turbines, the older models, often had four, five, even six blades, which would increase the chances of getting hit. “Technology and engineering developments have brought wind energy a long way out of the past” affirmed Lamppa, “in the two and a half years since the turbine’s commission, we have only found four bats—one hori bat and three little brown bats— dead in the premises of the turbine.” The concern of bat enthusiasts remains in the deadly potential of the blades. The blades at their slowest point turn at fourteen revolutions per minute. As mentioned before, they span 132 feet long and rotate 100 feet from the ground; their total diameter measures 262 feet. The tips of the blades spin significantly faster, 130 mph, then the inner section of the blades. According to Batcon.org, one major concern of bat enthusiasts is that the blades serve to misguide the bats sonar capabilities. As the bat nears the blades, they will read its position. Due to the spinning action, however, the reading will not be accurate to the blades’ actual point of rotation; it is likely that the bat, unaware, will suffer major injuries or death. Similar fear follows that off birds, who might not see the white surface of the blades on the background of white clouds. 

Lamppa attests to their concerns, however, points out that most bats maintain their habitats in wooded areas, where the healthy population of insects can easily feed the large bat population. Because the Carleton turbine is erected on open space, a considerable distance from any heavily wooded areas and slow-flowing rivers, Lamppa reassures that there is no concern for the decline of the bat population. Even still, most prairie birds, such as the blue bird or tree swallow, are known not to venture out too far from their homes. For obvious purposes, there is no birdhouse near the wind turbine, as it is also on farmland, not on prairie.  The concerns are legitimate, agrees Lamppa, though not necessarily pertain to the Carleton wind turbine. 
Present to Future
The Carleton wind turbine generates up to 1/3 of the annual campus energy output with a 1.6% on average energy loss ratio.  Within the first seven months of working, it will have generated more energy that what it took to get built, and will continue to offset the amount of energy it takes to maintain. The fact that the turbine is not directly connected to the Carleton grid may cause a few setbacks, yet everything considered, the turbine has been a leap forward towards conservation efforts. Meanwhile, talks on a new wind turbine—one closer and connected to the Carleton grid—are under way. Perhaps it takes a bit of practice to get things perfect, but the Carleton wind turbine was a very big step on the ladder of conservation. 
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