Greening Carleton:

A College’s Steps toward Sustainability

By Allison Madison
Serenely nestled on the edge of Northfield, Minnesota, Carleton College actively imparts a vision of sustainability to over 1,900 students, and all who happen upon its campus. In 2000, under the guidance of its Environmental Advisory Committee, trustees ratified a Strategic Sustainability Plan. This plan officially outlines the college’s desire to strive toward increased sustainability, awareness of its place within the greater community, and recognition that moving forward requires campus-wide participation.

During the last four years, Carleton has remained steadfast to these principles. In 2000, the college committed to the Minnesota Sustainable Design Guide (MSDG) for all construction projects. With the development of the Minnesota Sustainable Building Guidelines in 2004, Carleton adopted the new guidelines, founded on the MSDG, for all projects above $100,000. Another significant move has been the employment of Richard Strong as Carleton’s Director of Facilities. In his previous position as project manager for Hennepin County’s Property Management Department, environmental proponent Strong guided the development of the MSDG. The college also recognizes that it owes a great deal to pioneering students who have organized many green initiatives in recent years, like a composting project for off-campus student housing that converts food waste into fertilizer for campus flowerbeds and student gardens. Through these steps and numerous others, Carleton College positions itself as a leader in the movement towards sustainability.

Rooted in the Land

Carleton’s long-standing mission to restore much of the college land to natural prairie reflects the sustainability movement’s strong connection to local land and culture. The college currently provides refuge for 500 acres of native prairie and continues to restore roughly 40 acres each year. Grounds crews recently expanded efforts to introduce new habitats for native plants and animals through the re-introduction of native species into the campus vegetation. This move integrates restoration goals while allowing students and visitors alike to acquire a clearer sense of place. Native species comprise up to 80 percent of new landscaping projects. Additionally, the use of corn gluten, a by-product of the corn milling process, as a natural herbicide and fertilizer has allowed for a sizeable reduction in chemical usage. 

Even the parking lots have been considered for potential greening. In one lot, a vegetative swale composed of Big Blue Stem prairie grass now provides an initial filter for storm water run-off before it enters a detention pond. In another experimental move, the college installed a small lot composed of permeable aggregate and plastic grid pavers. Both experiments proved successful, however, the college’s efforts over the next few years will focus on the removal rather than the addition of lots – hopefully promoting carpooling and other green transportation alternatives.

A Multifaceted Approach to Energy Efficiency

Energy conservation efforts, begun in 1995, include replacing thermostats, air conditioning units, and small horsepower motors as well as converting to centralized air, T-8 bulbs, and electronic ballasts. (Transitioning to these more efficient fixtures and systems reduces energy usage.) Installations of Building Automation Systems for most HVAC (heating, venting, and air conditioning) equipment have also been undertaken to increase energy efficiency.

Under the guidance of Ed Cook, a specialist in energy-efficient construction, Carleton continues to explore new ways to reduce energy consumption. As part of developing an energy management plan, Carleton is monitoring energy usage in individual buildings, including student housing in order to benchmark current consumption levels.

Deliberate Buildings

In 2001, two new construction projects, student housing units and an academic and dining building, integrated a number of energy and water efficiency measures. First, the building planning committee worked with an energy consultant to optimize the building’s thermal performance. Second, clerestory windows and light shelves in combination with light sensors in all classrooms were installed to maximize solar light and prevent unnecessary lighting. Third, appliances and showerheads were selected based on Energy-Star ratings and low-flow features respectively. Concern for building material durability and ecological price tag led to the use of durable cementitious exterior siding, 100% recycled carpet, stone quarried in Minnesota, and low-VOC linoleum and terrazzo floors. Furthermore, all construction material waste was recycled off-site.

Experiential Learning: Eco-House Design and Construction

An innovative class, designed and taught by Facilities Manager Richard Strong, offers several years of hands-on sustainable building research. Ultimately, the Eco-Design class will culminate in the construction of a cost-effective, aesthetically pleasing student house with a minimal ecological footprint.

Year 1, Spring Term, 2004

The class investigated the insulating value of various building materials. Four 5’x5’ model structures were constructed, and after lengthy testing, the following results were obtained:

	Tested material
	Width of wall (in feet)
	R-value
	Conclusions

	Rammed earth
	2
	2
	Once the walls heated, the rammed earth structure proved incapable of retaining heat.

	Conventional wall
	0.5
	20
	The conventional and cordwood walls provided comparable insulation in spite of published data that indicated much higher R-values for cordwood walls.

	Cordwood
	2
	20
	

	Straw bale
	2
	40
	Overall, the straw bale walls proved most efficient at preventing heat loss.


Year 2, Spring Term 2005

Through simulations, models, etc., the class will take a comprehensive look at the energy needs of a residential building and how those needs can be filled through green energy sources.

Year 3, Spring Term 2006: The class will analyze the concept of the house as a living machine with inputs and outputs that can be minimized through careful examination and action.

School year 2006/07: Construction of the Eco-House

Ongoing: After construction, the house will continue to serve as a didactic project for its inhabitants and others. Student residents will have the opportunity to closely monitor their energy streams, waste streams, etc., and thus calculate their ecological footprint. This data can then be contrasted with that from a comparable conventional house. Detailed analysis will allow students to make informed decisions regarding personal sustainability practices while living in the eco-house– and for years to come.

Student Construction: Applying New Knowledge

In the summer of 2004, veterans of Richard Strong’s Eco-Design Class joined with inspired peers to use class research and discovery in the construction of a straw bale warehouse. Located on college-owned land a half-mile from the main campus, the unassuming structure functions as well as a conventionally constructed warehouse a few yards away. However, unlike its steel-sided neighbor, the straw bale warehouse packs a lot less embodied energy into its 24’x 100’ frame. The warehouse boasts drastically reduced amounts of steel and wood, relying heavily on renewable wheat straw, largely considered to be an agricultural waste product, grown on college land. A rubble and earth plaster bed allows for excellent drainage, although there is some concern about moisture retention. In response to this concern, facilities installed sensors to monitor moisture in the warehouse walls. Monitor results will be useful in determining the performance of straw bale structures in cold climates where limited construction has yet to provide sufficient feedback results.

Carleton’s Turbine: Generating Energy, Generating Interest

Carleton’s most visible initiative has been the addition of a 360-foot wind turbine to the pastoral horizon. With this $1.8 million purchase, Carleton College claimed the title of first educational institution in the country to own a utility grade wind turbine – the 1.65-megawatt giant produces approximately 40% of Carleton’s annual energy usage.

The impetus for implementing green energy into their sustainability plan grew out of the college’s concern regarding the negative environmental impacts of fossil fuel and nuclear power plants. Minnesota’s rank of the seventh windiest state in the country and recent advances in turbine technology combined to make wind energy the best sustainable energy option for the college. If the turbine, installed in the fall of 2003, produces as expected over its 20 to 25 year lifetime, it will prevent the emission of thousands of tons of sulfur oxide, nitrous oxide, CO2, and other noxious gases. The turnbine’s132-foot blades (14 feet longer than earlier models) allows it to generate energy at slower speeds. In fact, energy production begins at wind speeds of just 9 mph and reaches maximum production around 24 mph. On extremely gusty days, when wind speeds reach and exceed 48 mph, the turbine shuts down automatically to prevent damage to its blades. 

Overall community response to the college’s new resident has been positive. Observant neighbors notify the college when the turbine has stopped; and although automatically alerted to turbine activity, facilities personnel take pleasure in their neighbors’ concern for the turbine. Especially pleasing to college officials is the effect the turbine purchase has had in the surrounding collegiate community. Only months after installation, representatives from Luther, Gustavus Adolphus, Macalester, and St. Olaf visited the turbine and left expressing interest in developing similar programs of their own.

Green Roofs: A Living Legacy

Inspired by an Environmental Studies Class, three Carleton students are actively pursuing the prospect green roofs on campus. After demonstrating their commitment through conducting research and testing soil insulation values, Jake Gold, Jason Lord, and Dave Holman have been allocated a trial roof that they plan to transform into an experimental lab in the spring of 2005. 

Their plan includes dividing the roof into two plots; the students will plant the first plot with other 40 varieties of prairie grass, flower, legume, and forbe species, on the second plot they will randomly distribute numerous seeds representative of a wide variety of native species. In this manner, the students hope to see a few new viable living roof species spring up through the process of natural selection. Living roof plants must thrive in a mere three inches of soil, and at this point, few options for species are known. In Europe, sedums have been used extensively on living roofs; unfortunately, they have not performed well in the U.S. Also, due to weight constraints, replacing a conventional roof with a living one results in the addition of 80 to 150 pounds per square foot, roof site availability decreases. Despite these hurdles, Jake, Jason, and Dave continue to remain optimistic and hope to recruit freshman to carry on the cause after they graduate.
Concluding Thoughts
Carleton College’s extensive sustainability efforts clearly distinguish it as a school with a vision. Leading the way has meant that they often must learn from their failures as well as their successes. Permeable clay pavers used on campus walkways failed to tolerate the cold and stress, light shelves in classrooms hampered AV projection equipment, and high-content recycled paper was blamed for printer jams and dust generation. However, other firsts such as seeding with plastic grass pavers, pasturing cows in the arboretum, and using cork floors and recycled paint proved successful and have led to further utilization of these measures. Failed attempts, as much as successes, provide an increased knowledge base for Carleton, its students, and others considering greener alternatives. 

Influencing others to view life through an environmental lens requires a paradigm shift and the significance of that should not be underestimated. Resistance to change is practically inevitable, even in a progressive environment. The first obstacles are the most difficult to overcome, but perseverance pays off, and as projects become more visible, acceptance and momentum increase. Yet successful action requires more than mere persistence. According to Facilities Director, Richard Strong, it is imperative to know one’s audience, “one must understand how to approach the culture.” Awareness of their [the audience’s] standpoint enables one to introduce inventive ideas gradually, fostering a smoother acclimation process. Patience to take small steps is necessary to be effective and to ensure that the sustainability movement is a sustainable movement.

For more information on Carleton College’s sustainability efforts, contact:

Richard Strong

Director of Facilities

rstrong@acs.carleton.edu
507-646-4271
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