Helen Hummel

Alisha Langerman

Evan O’Day-Senior

Intro to Ecological Sustainability

12/6/06
Environmental Considerations for Existing Buildings at Marlboro College


Marlboro College consists of a variety of built spaces - old and new - from the nineteenth century farmhouses and barns upon which the College was founded - to student, staff and faculty building efforts - to the newest buildings we have today. Many of our classroom and gathering spaces take place in renovated post-and-beam barns, presumably built by the farmers who lived atop Potash Hill. It is likely that the materials used in the construction of these original buildings, such as wood and stone, were of local origin.


Although lacking precise information about the history of buildings here at Marlboro, it appears as though a wave of building efforts happened during the 1960’s, some of which were led by the Marlboro community. The Rice Library, designed by Howard and Amy Rice, was completed in 1965, and according to Marlboro’s website, was described in the December 1965 issue of Architectural Forum: “Its barn-like form is at home among the converted farm buildings that form the core of the campus…” (Marlboro College, 2006). The Rice Library was built with sunlight in mind, with a skylight spanning the length of the building. The Campus Center, also designed with sunlight in mind, is a passive solar, post-and-beam structure, built with the help of students, staff and faculty in 1981.


Although many of the spaces built here at Marlboro have kept with the farmhouse, post-and-beam style, more recent structures such as the Aron Library wing have not. Completed in 2003, the Aron wing was built using a poured concrete foundation with a steel and stick-frame structure. Both concrete and steel contribute to the greenhouse effect (Evans, 2002, p. 161), and are not local materials. Windows in the building are tinted, reducing the heating and lighting effects of the sun, and the thermostat is often turned up past 70 degrees, using fuel to compensate for the building’s lack of energy-efficiency. Also built recently, the Serkin Center was built only to “Bronze” standard when considering energy, on a scale of Bronze, Silver, Gold and Platinum.

Many of the older buildings are also not efficient. Radiators are often located right below windows, resulting in heat loss. Happy Valley, for example, has many problems with efficiency. The lighting is inadequate causing students to compensate with in upwards of two small desk lamps. The heating is also less than perfect. If one room is hot, the one next door is freezing cold so many students are left to huddle in their covers while their neighbors leave their windows open in December to keep from getting too hot. Even the closed windows leak and the common room door does not close all the way, yet the heat is blasting for months out of the year. This dorm also has difficulties with water. Close to 90 percent of the faucets and showers leak and both the storage room and bathroom flood when the rain persists for more than three hours. In short, this dorm, like many others, does not have adequate heating, the building does not hold heat, the lighting is inefficient and the plumbing is in need of a complete overhaul. Fixing all of these problems is important but it would require a generous financial investment and repair could possibly limit housing on campus temporarily.


According to the Standing Building Committee’s Landscape and Circulation Improvements, all of the buildings on campus besides the OP are heated with oil, which is delivered three to four times a week, (see diagram on page 4). Propane is also used, mostly for cooking, but in some instances for heating (Standing Building Committee, 2006).  It may be a consideration for the College to begin moving toward energy sources such as bio-fuels or wood-heat that do not depend on fossil fuels, as well as electricity that does not come from fossil fuel burning plants.


It is also stated in Landscape and Circulation Improvements, when considering future construction that: 

A goal of the design and construction guidelines is to minimize impact to the campus’s natural systems and its social and academic functioning. New construction is to be conceived to minimize the footprint of the College within the larger landscape ... Materials that are easily recycled and replaced prove more sustainable, also, over the longer term. The landscape guidelines draw on traditional materials and building methods that fit into the landscape not only aesthetically and historically, but also in practical terms (Standing Building Committee, 2006).
In short, we have to fix the existing problems on campus without question, but in the mean time, we can take steps towards a more energy efficient campus when considering the construction of new buildings.
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(Standing Building Committee, 2006)

Sustainable Dorm Proposal
After an examination of the various built spaces at Marlboro College, it is clear that the consideration of energy-conserving renovations and design need to be embraced by the College in order to become a more sustainable community. To consider Marlboro a community, we believe it is necessary for students to be able to live within close proximity to one another if they choose to do so. Currently, there is not enough housing on campus - many dorms are scattered along South Road still within walking distance, although Marlboro North is three miles a way, and some students are forced to live in Brattleboro due to the housing constraints. This often only leaves students with the option of driving or taking the Marlboro Van. Not only does this cause more of an energy dependency for students - and therefore the College, but may also result in disengagement of the community.


To address this issue, we are proposing that the Marlboro community build one or more new dorms, taking energy and the impact on the College’s ecosystem under consideration. We have included visual floor plans and architectural diagrams recommending a design for the dorm along with this document.


We are proposing a small, cottage-like dorm that will hold approximately 10-12 people. It will be a passive solar, well-insulated, wood-heated building - made of natural, local materials. Keeping energy conservation in mind, the small size of the dorm will be practical for heating, waste, and the impact on the environment around it. It may be necessary with Marlboro’s growing population to build more than one of these cottages, although we are considering the design and location of only one dorm in this paper.

Location

Taking advantage of the benefits of the sun, the building must be located in an area with maximum southern exposure. We believe the best location would be on the hill above the Marlboro Farm. This hill has a good deal of southern exposure, is out of the way of daily campus foot traffic, and is an ideal place for a building that will be incorporated into the natural environment - being located next to a farm that is doing just that. The natural waste systems that will be incorporated into the dorm (further explained on page 10-11), will serve well in irrigating and fertilizing the farm. Although there are constraints involving the location of the parking lot and the weather station, it seems simpler in the long run to locate the dorm in an area that has already been cleared, rather than disturb Marlboro’s forests. It also may pose a problem finding another area with good southern exposure.


Ideally, the dorm will be inhabited by students who are conscious of sustainability efforts and are willing to be actively involved in maintaining a sustainable lifestyle within the dorm. Such duties may include: taking responsibility for using the wood stove, monitoring water and electricity usage, using biodegradable soaps, and composting their wastes. The close proximity of the dorm to the farm may attract students who are active in the maintenance of the farm. It may also serve as a place of residence for the hired farm manager as they tend the farm over the summer.

Design


The dorm will be a round building with 18-inch-thick exterior walls, an interior diameter of 36 feet, and large, south-facing windows. The thickness of the walls will make for good insulation, and the roundness of the building will maximize use of interior space and solar gain - as the sun will always be perpendicular to the south walls.

Taking advantage of the earth’s temperature, heating and cooling will be aided by building an earth berm up to the north wall and parts of the east and west walls of the building. This will help insulate the building as well as create more green space, incorporating the dorm into the environment. 
Materials
For the dorm to be sustainable, we stress the importance of building with local materials. The submerged parts of the walls will be built with mortared stone masonry using local stone. The mortar will most likely be Portland cement for the purpose of waterproofing, as the stone will also serve as the interior walls for the north-side bedrooms.  The use of cement will be minimal compared to that of modern poured concrete foundations. The thermal mass of the stone will serve well in regulating the building’s temperature.

The two north-side bedrooms downstairs will have few windows, situated on the east and west sides of the building. To compensate for this, the south-facing interior walls of the bedrooms will have long, narrow windows situated close to the ceiling to gain sunlight from the common room, while still maintaining privacy. These windows could be made of stained glass both for aesthetic and privacy purposes.

Our design will be using cordwood masonry for the rest of the exterior walls. Cordwood is a technique using short logs, stacked like firewood, held together with mortar. Cordwood walls are load bearing, and combine insulation and thermal mass wonderfully. The mortar is often made of Portland cement, although we are using a 
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(Earthwood Building School, 2006)

technique called “cobwood” which uses cob as the mortar. Cob is a mixture of clay, sand and straw, and can also be used to build monolithic walls. Sawdust is used to insulate the mortar. A well-made cordwood wall about 18 inches thick can have an R-value as high as R-24.  The softer the wood, the better the insulation value, so we are planning to use conifer wood such as pine. Because of the short length of the cords, the wood may be derived from pieces of dead wood, scrap wood, or even leftovers from a woodshop (Kennedy, 2002, p. 143-144). If we were to cut new wood, the trees would be carefully selected and sustainably harvested from Marlboro’s forests. This careful selection process would also be used for the posts and beams holding up the roof structure.


The interior walls will be made of a combination of monolithic cob and wattle and daub. Wattle and daub is a framework of woven sticks covered in plaster, or in this case, cob and clay plaster (Kennedy, 2002, p. 204). Both techniques possess thermal mass; cob uses more clay, and wattle daub uses more wood. With cob, you have the ability to sculpt niches and shelves into the walls. As in the case of our design, we will have sculpted benches for sitting, and shelves and cabinets in the kitchen.


The first floor will have an earthen mass floor, which is made up of layers of gravel above compacted subsoil, topped with a waxed clay finish. Earthen floors have thermal mass, which will soak up sunlight and radiate the heat throughout the building (Evans, 2002, p. 247).

When the heat of the sun is not enough, the dorm will be heated with a masonry mass stove. The stove will be built of cob and stone, and lined with firebrick. The benefit of a mass stove is that they often only need to be fired once a day, holding and radiating the heat after the fire has burned down (Evans, 2002, p. 211). Cob benches will be situated beside the stove to create a warm place to sit. The kitchen will have a wood burning cook stove, which will not be a mass stove. The idea of the cook stove is that it is insulated, keeping the heat in, allowing the benefit of cooking on a hot day.
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The windows in the dorm will be designed to maximize solar gain in the winter when the sun is low in the sky. The dorm will have large, south-facing windows, and 

(University of Surrey, 2006)

smaller windows on the east and west sides where there is less sun. Long roof overhangs, as well as thoughtfully planted trees will shade the windows from the sun in the summer, keeping the building cool. Windows will have storm windows in the winter, tightly sealed trim and weather stripping to prevent heat loss, and wooden shutters inside that can be closed at night. Thick, quilt-like shades could also be used to insulate the windows at night. A semi-circle skylight will be situated in the center of the roof. This will allow light into the upstairs north bedrooms. There will also be an open balcony in the center of the building, directing light downstairs.


We are suggesting a “green” or “living” roof for the dorm. This is essentially vegetation growing on the roof. Green roofs are inexpensive, increase insulation, and have the ability to absorb 85% of storm water (Weismann, 2006, p. 116). They also decrease the impact on the environment by using the topsoil removed from the building site and returning it to the roof. A possible disadvantage to having a green roof is the weight, especially when covered with snow. The pitch of the roof also needs to be shallow, to prevent the soil from running off. Keeping this in mind, the posts and rafters supporting the roof need to be strong. Other options for building a roof with local materials might be: wooden shakes, slate shingles, clay tiles, or thatch. Some of these techniques are more expensive and all of them would require a more steeply pitched roof. 

Waste


The dorm will have two clivus composting toilets. Clivus toilets are waterless and are a good alternative to septic tanks, which are harmful to the environment especially when they are overloaded, as they are at Marlboro. With a clivus system, waste is not released into the ground until it is fully composted, and is actually beneficial to the soil. The waste is collected in an accessible concrete container directly below the toilet, which can be set into the ground. A screen separates the composting waste from the fresh waste above, and may only need to be emptied once a year (Clivus multrum, 2002). Wood shavings are added every time new waste is created, keeping the toilet virtually odorless. We stress that the waste does not need to be removed until it is fully composted, making the job no more difficult than composting food.


The dorm will be connected to the campus’s existing water source, and the water will be heated using a solar hot water system installed on the roof. The water pipes will also run through the stove as a backup heat source when the sun doesn’t shine.


Wastewater from the sinks and showers in the dorm will direct into a greywater system. This can simply be a series of pipes and gravel trenches directing the water into the ground (Greywater, 2006). The system could also be designed to direct water toward the farm for irrigation. To avoid pollution, students need to keep in mind the use of biodegradable soap.  

Energy

While making a proposal for the green dorm, a number of questions surrounding electricity arose. How do we get electricity to this dorm and/or where will this power come from? Would it be terrible to hook the dorm up to the grid and use ‘conventional’ energy sources? Are the benefits of “green” power worth the costs for this particular situation?

There are a few options for bringing electricity into this dorm.  One option is to use solar power; most likely a small, freestanding structure that would provide some portion of the electricity. On the plus side, this system will have little to no impact on the environment and surrounding ecosystems. Because of its small size, this system will also be reasonably unobtrusive visually. On the negative side, even a simple solar power system can cost between $20,000 and $35,000 to purchase and install alone. In addition, it may prove difficult to sway the greater Marlboro College community to make such an investment on top of the cost of the dorm itself. However, there is still the option of connecting the dorm to the grid and getting electricity that way. Even though this source of electricity would not be as environmentally friendly as solar power, the dorm itself is a step in the right direction.


Another option is wind energy. A small wind system is far less expensive than a small solar power system. According to the website www.utilityfree.com, a small wind turbine (all parts included) could cost as little as $3,825. However, a wind turbine is more visually obtrusive than a solar power system; and although it is not the worst state for wind power, Vermont is certainly not ideal, especially for a single turbine system.  Another draw back to a wind turbine is the maintenance it would require. Parts will have to be replaced and repaired and we may need to keep an area clear for optimal wind. There may be grants available to help cover the purchasing cost but we are on our own after that point. Nevertheless, a carefully placed wind turbine has the potential to be highly effective and a good alternative to an electric system based on fossil fuels.


If funds become available, another option is to have a combination solar/wind power system.  This may be the most effective option because these systems compliment each other greatly in our climate. Wind speeds are generally higher when the sky is overcast and when skies are clear the wind speeds are less than optimal. Again, the disappointing truth is this; our choices may depend on the financial state of the College when we present these proposals.


So is a green dorm hooked up to the grid still green? No, but depending on the financial state of the College it may be our only option. However, because of the passive solar design and skylights, a single light it each room should adequately light the dorm and therefore use a very little amount of electricity. So even if the electricity is not “green” the dorm as a whole will be “greener” than any other dorm on campus and that is a step in the right direction.

Conclusion

When considering sustainability in buildings, energy-efficiency is not the only aspect determining a building’s ecological footprint. The embodied energy of the materials used in the building is equally as important. When using local materials, you can monitor how they are extracted, there is little or no energy involved in transporting and processing the materials, nor are you bringing foreign materials into the ecosystem.

Financially, it would be ideal to involve the College community in the building process of the dorm. Returning to the once-tradition of community building efforts, the project would bring the community together, save money by not having to hire contractors, and educate the community about the importance of sustainability. Other ways of financing the construction may be to offer the opportunity to help build the dorm as a workshop to the public, incorporating sustainable design into Marlboro’s educational program, and engaging the surrounding community. Marlboro may also be able to attain grants for the sustainable design, serving as a model toward making college campuses greener.
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