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Ethanol: a Bridgewater Debate
In a time when American consumers are beginning to see the consequences of an indulgent lifestyle manifested in the growing threat of global warming and rising energy prices, we are starting to branch out and explore many alternative options to fossil fuels. Hopefully, we will be able to find some help us not only meet our energy needs more domestically, but also contribute less to the loss of biodiversity and wildlife habitat on both a domestic and global level. Many ideas have been proposed, not the least of which have been wind and water power, biodiesel, solar power, and many others. But with every proposal must come the scrutiny of its potential negative effects if a balance is to be struck between energy provision and environmental friendliness. The alternative energy source that seems to have received the greatest amount of press and controversy in this regard is ethanol. 


Ethyl alcohol, more commonly referred to as ethanol, is an alcohol-based fuel created from the starches or sugars of organic plant matter. It combusts much in the same manner as gasoline, and already is used in conjunction with it in the form of E10 (10% ethanol, 90% gasoline) and E85 (85% ethanol, 15% gasoline) in standard and flex-fuel vehicles across the country. The most common sources from which ethanol is derived are sugar, switchgrass, and corn (U.S. Department of Energy 2006). Sugar-derived ethanol has been produced with great success in Brazil, where it makes up a significant potion of the fuel they use from their own domestic sugar crops. While switchgrass has also been shown to be an effective source of ethanol, it is corn that most interests the ethanol market of the Unites States, and most specifically the Midwest region. Corn is one of the country’s largest crops, and has a long-standing agricultural history in many states. Unfortunately, corn seems to be the least efficient of these plants in providing gallons of ethanol per bushel, but the already major presence of this crop in our country seems to encourage pursuit of it as a potential energy source (Wigley 2007). Many ethanol plants have sprung up around the grain belt, and continue to do so. Even here in Rice County, in the township if Bridgewater, an ethanol plant has been proposed to be built. Things such as location, agricultural practices, waste products, and economics all play important roles in determining whether the plant would be beneficial to the area on the whole. However, both the benefits and costs of having a corn-processing ethanol plant in the area must be taken into consideration with regard to its effect on the local biodiversity.


The location for the Bridgewater ethanol plant was selected for several specific reasons that must be considered in the placement of all ethanol plants, which Hilary Ziols, Outreach and Development Coordinator for the Cannon River Watershed Partnership, shared with me in an interview. The first of these is easy access to groundwater. Water is an important component of the ethanol-making process, both for processing the corn as well as cooling the machinery that processes it—according to the WWREC (n.d.), nearly 180 million gallons a year are required (though the figures for water use are widely debated). Another factor that plays into the location is the proximity to and availability of corn. Bridgewater is not only adjacent to many of Rice County’s local corn fields which would be able to provide the crop, but also lies right near a railroad line, making for easy deliveries (Wigley 2007 & Ziols 2007). By using local crops and rails, the plant can both spend less in shipping costs while using less fuel for long-distance shipment, creating less gas emissions. There are some other factors that must be taken into account, not necessarily for the benefit of the plant but for the preservation of the surrounding natural resources. One of these is the proximity to nearby wetlands. Wetlands are known for their particular ability to handle waste that is discharged into them, and to filter out a significant portion of it before the water exits them again. This would be particularly useful for the management of water waste that the plant would produce. Currently, the plant committee states that there is a wetland close to the proposed plant site that could be used for this purpose, though it may require some man-made expansion to meet the plant’s filtering needs (Ziols 2007). The problem with this, as Hilary points out, is that the wetland may not be functional during the winter months of the year, which is a considerable portion of time in Minnesota. The plant would need to find some other way to manage wastewater during the times when the ground freezes. A similar consideration that needs to be taken into account is the proximity of nearby surface water. All is well if there is a wetland nearby, but if there is an open stream or river even closer, the water may escape into it and be carried off before it even gets the chance to go through the cleansing process of the wetlands (Gibbons, Nowinski, & Savina 2007). If this were the case, the movement of the wastewater would need to be monitored and managed even more closely. As it happens, the Bridgewater plant site seems to be closer to its purported wetland than the nearby Wolf Creek, which is actually being considered as “another possible discharge point” (Ziols 2007). Open or above-ground sources of water are not the only ones in danger of contamination, however. Aquifers lying in different levels of the local geographic stratigraphy will be a major source of the water which is used in the plant, which also puts them close, connected, and at risk if untreated waste water somehow finds its way into them—not only for the plant, but for all of the local people, animals, and water systems which feed off of them. The presence of a confining layer above the aquifers near the plant location is especially important for this reason. A confining layer is a layer of widespread, impermeable rock (usually shale in this region) that prevents the flow of water from above it into the water below it, protecting it from surface contamination. However, additional problems could arise if this confining layer was permeated by a well to access the aquifer beneath it, leaving an opening for contamination to seep in. However,  “the results of the aquifer test are not back. We don’t know if there are confining units in that area” (Zoils 2007), so a determination about the possible levels of water contamination can’t be made quite yet. 


But what are these wastes produced by the ethanol plant that will need to be treated with such caution? Water wastes, as previously mentioned, will be a large part of them. Water that will be used in the actual cooking and distilling of the corn will have excess bits of organic matter and nutrients in them, which might create greater amount of decomposition in the waterways than normal. Then there is the water that is used as a coolant for the equipment. This water must be filtered through reverse osmosis to remove the substantial amount of minerals it contains, which might build up on the equipment and damage it. However, this leaves tons of extracted minerals that the plant has nothing to do with; mostly large quantities of iron, sulfates, etc. (Ziols 2007). This could be dealt with in a number of ways, though the Bridgewater plant would most likely dispose of them into a solid waste landfill. There are also solid corn wastes that are produced in the process; a protein-rich meal that, as organic matter, has more potential to be used in a productive way than the other wastes. One proposed possibility is to incorporate it into livestock feed, which could be of use to the local livestock farmers (Gibbons, Nowinski, & Savina 2007). Another, less likely, possibility could be to send it off for use in large-scale composting. Unfortunately, not all of the ethanol plant’s wastes can be utilized in such a way. One more form of waste that must be taken into consideration is the gas emissions created by the plant. In order to run the machinery to make ethanol, fossil fuels will have to be burned, contributing to the current surplus of CO2 and other combustion-released gases into the atmosphere. Even if the plant becomes self-sufficient and able to run off of the ethanol which it produces, it will still create gas emissions, albeit less than those created by burning fossil fuels (Wu, Wu & Yang 2006). This will continue to contribute to the much-debated greenhouse effect that the earth appears to be experiencing today.


In addition to wastes produced from the plant itself, which could have adverse effects on the waterways and dependant biodiversity, ethanol production has a large effect on agricultural practices regarding corn. Due to the fact that the plant would prefer the use of locally grown corn, demand for the crop in the area would increase. This greater demand could lead to any number of changes in agricultural practices that are not particularly environmentally conscious in order to produce more corn (Editorial 2007). The first of these is the reduction of crop rotation. With corn as a more profitable crop, the incentives to rotate crops disappear and large-scale monoculture could make a return. Growing only one type of crop on soils year after year creates a depletion of the nutrients which these plants need to survive, rendering them unfit for corn agriculture over a period of time. In order to keep corn growing on land that has long since depleted its natural source of nutrients, farmers would be more inclined to include artificial fertilizers in their agricultural practices. These added nutrients, primarily nitrogen, have a very high potential to be washed off of fields and down into nearby waterways. This excess of nutrients in the water is the beginning of eutrophication, which is devastating to oxygen levels and consequently the aquatic life that relies on them (Ziols 2007). In addition to this, a greater amount of small, dispersed pieces of remnant land among farms, such as corridors, might be converted over to agricultural use in an attempt to increase crop yield. This would be detrimental to the various species that use these spaces as safe havens while inhabiting a farm field, or use to them move between designated wildlife areas (Editorial 2007).  Also, the conversion of areas that might not be well suited to agriculture for corn would lead to greater amounts of topsoil erosion (Editorial 2007). Of course, all of these things have already become problems in Minnesota due to the tax breaks and funding which the government gives to corn farmers for supporting renewable energy such as ethanol (EPA 2007 & Ziols 2007); so arguably, the presence of the Bridgewater plant would not have an effect on these things. While I think this is true on a state- and country-wide level, the Bridgewater plant would have a greater impact locally, since it would ideally like to receive its corn from within a fifty-mile radius (Ziols 2007). These ethanol-inspired changes in Rice County agriculture would have an adverse effect upon biodiversity in the area.


Despite the unpleasant environmental effects that the Bridgewater plant might bring to the area, there are still some significant economic benefits that would be gained by its presence. A local ethanol plant increases the demand for local corn, as previously stated. Not only is the amount of corn sold affected by the this, but the value of the corn itself rises, bringing in larger profits for local corn farmers, who then also do not need to spend as much money to ship their crop off far away. Having corn begin to become a prominent energy source not only locally, but across the country, allows the US to depend less on foreign oil sources to meet its energy needs. This not only reduces foreign taxes and industry markups (Wu, Wu & Yang 2006), but could also have an effect upon America’s political relationship with those countries, since oil has such a significant influence on its economy. However, not all of the economic effects of the ethanol plant are positive. With the value of corn rising and the government financial aid available, more farmers are likely to grow their crop for ethanol production. But this leaves a rather large gap in the agricultural practice of America: growing crops for food. American agricultural land is not endless, as some would like to believe, and if more of it is used to grow corn for ethanol there is less room to grow other grains and foods for domestic needs. This could cause the country to become more dependant on foreign sources of food to be shipped in, even as we become more energy independent, and these two economic effects work to counteract one another. Also, if the increase in fertilizer use and agricultural practices could lead to greater pollutant runoff and erosion, the value of residential properties near farms, which are currently high for their development potential, might be lowered as these factors bring down the water and soil quality of these areas. These changes in quality could also affect the surrounding wildlife, decreasing biodiversity and consequently, lowering business for game hunters and fishers which might use these areas.


It is factors like all of these that lead to the question of whether ethanol is really a “green” or “sustainable” form of energy, as it is so often publicly presented. Of course, though issues of environmental friendliness are large ones when considering ethanol, economic factors must be taken into account as well; but not even all of these are necessarily positive. The possibility for contaminants to escape the plant in the form of water, solids, and gases, is very real. Also, the changes in agricultural practices that the plant will inspire would be very detrimental to local wildlife. Still, biodiversity is not the only factor that is considered in the plant’s proposal, and until all other hypothetical economic effects of the plant are weighed with this one, the official decision on whether or not the plant will go on remains to be made. However, the importance of considering the well being of local biodiversity in the planning of an ethanol plant must not be downplayed or ignored; and given the information on an ethanol plant’s effect on local biodiversity thus far, it does not seem to be balanced enough for the provided energy to be worth the hazards it brings to the local ecology. The significant role of wildlife habitats such as wetlands in the very process of the plant’s waste management emphasize their importance—and with a more sustainable energy future as one of ethanol’s purported goals, unnecessary or overt harm to biodiversity in the area would not be productive towards these ends.
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