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The depletion of our natural environment is a huge issue in today’s society because the environment has such a large impact on our society, lives, and economy.  According to the U.S. Green Building Council website, buildings in the U.S. alone account for 72% of electricity consumption, 39% of total energy use, 38% of all carbon dioxide emissions, 40% of raw material use, 30% of waste output and 14% of potable water consumption (Green Building Research).  These are astonishing numbers which is why many institutions are turning towards improving already existing buildings or constructing new more environmentally friendly or so called “green” buildings.  According to Greg Kats, “’green’ or ‘sustainable’ buildings use key resources like energy, water, materials, and land more efficiently than buildings that are just built to code” (Kats, 2003).
There are many positive reasons for making buildings green.  One benefit for building green is that it benefits the environment.  For example, ecosystems and biodiversity are protected and enhanced, the natural resource usage can be reduced, the quality of the air and water that we breathe and drink is improved, and solid waste can also be reduced.  More benefits come from an economic perspective.  For instance, the value of the building would greatly increase, the student/employee productivity and satisfaction would rise, the building will last longer, and the operating costs could also decrease.  Finally, another major benefit for having green buildings is the health and community benefits.  For example, the people living and working in the building get better acoustics, air, and thermal environment, making the building a healthy and comfortable place to be at.  Not only does a green building benefit the people living and working in the building, but it also benefits the community.  For instance, the local infrastructure strain is reduced and more importantly, the quality of life within the community is enhanced. (Green Building Research)
The Leadership in Energy and Environmental Design (LEED) program is a program designed to give certain certification to various builders that are aiming to produce an environmentally friendly, green performing buildings.  Based on different checklists for the various building types, like schools, offices, and homes, builders can get one of four levels of certification: certified, silver, gold, or platinum.  People looking to be LEED certified use these different checklists to tally up a total number of points based on what the building acquires in the different areas of the checklist: sustainable sites, water efficiency, energy and atmosphere, materials and resources, indoor environment quality, and innovation and design process.  The number of points varies between the types of buildings looking for certification as well as if the construction is for a new or already existing building.


We propose that Monmouth College strive to receive at least a gold level LEED certification when building their new science and business building in the near future.  According to the LEED school rating system checklist, the number of points needed for a gold certification is 44-57 and for a platinum 58-79 points. (LEED)  Research indicates that LEED certified buildings show an average of 25-30% better than the national average when it comes to energy use, and that the higher the LEED certification the more the savings increase (Turner and Frankel, 2008).  Constructing a gold certified LEED building would be extremely beneficial to Monmouth College, both environmentally and economically.  When building a LEED certified building, Monmouth would lower their operating costs while increasing the value of their assets, show their dedicated community that they care about the environment and what is happening to it by reducing their waste sent to landfills, conserving water and energy, and reducing greenhouse gas emissions (Project Certification).  Most importantly, the new green building would be safer and healthier for students, making Monmouth College “what college was meant to be.”

There are six major areas to get points in to receive LEED credit for academic buildings.  The first category is sustainable sites, which is worth a possible of 16 points.  Some areas of this group include site selection and development, alternative transportation, storm water and roofing, heat island effect, and pollution reduction.  The second category is water efficiency which includes water efficient landscaping, wastewater technologies, waste water reduction, and water use reduction, for a total of 7 possible points.  The third group is energy and atmosphere for a total of 17 possible points.  This area contains refrigerant management, energy optimization, on-site renewable energy, and green power.  The next and fourth group is materials and resources, which includes recycling and recycled content, for a total of 13 points.  The fifth category is indoor environmental quality for the most possible amount of points possible of all the categories with 20 points.  Some of the important categories included in this group is increased ventilation, low-emitting materials, indoor chemical and pollutant source control, controllability of systems (lighting and heating), heating design, daylight and views, and mold prevention.  The sixth and final category is the innovation and design process area, which includes innovation in design, getting accredited by a LEED professional, and using the school as a teaching tool to name a few.

Sustainable Sites

When looking into the site for building the new academic building, LEED “encourages the site to be one that does not include sensitive site elements and restrictive land types” (LEED). The site should be one that reduces the amount of “nature” that is affected, thus making the one Monmouth has chosen perfect. With an existing parking lot and road already providing access to the building, the amount of damage would thus be minimal. 

Along with the site for building the new building, alternative transportation should be considered. This should be done in order for people to feel more inclined to use alternative forms of transportation, which in turn reduces the amount of pollution in the air. These alternative forms would most likely be bicycles or roller blades for the weather conditions in Monmouth. For the new building, the college should provide secure bicycle racks and/or storage for any form of alternative transportation.

With the expansion of industrial and residential sites, the necessity to recover green space is becoming very important to us as human beings. Vegetated or green roofs are one potential remedy for this problem. Establishing plant material on rooftops provides many benefits such as storm water management, energy conservation, and makes a building more aesthetically pleasing environment to work and live. Water runoff due to excess rain is seen as a major problem and could be minimal with the installation of a green, vegetative roof. A major benefit of green roofs is their ability to absorb storm water and release it slowly over a period of several hours, and even provide water for the vegetation. Green roof systems can retain large amounts of storm water, many in the range of 60-100% (Gaffin, 2005). Along with these benefits, the opportunity for jobs would be created, something which could bring more citizen/school relations.  Vegetated cool roofs have large surface areas of soil and plants help to reflect heat. “The net result is a 25 to 80 degree decrease in peak roof temperature, along with up to 75% reduction in cooling energy demand”, according to a 2002 Canadian Research Council study. (Liu, 2003)
The soil and vegetation and soil in many common extensive designs can detain up to 75% of a 1-inch rainfall event and will filter the remainder. Green roofs provide urban wildlife micro-habitat. Roofs are not a replacement for wild lands, but a vegetated roof accommodates birds, beneficial insects, and native plants far better than tar and gravel. Cooler roof temperatures reduce the urban heat island effect, helping to reduce the cooling load for surrounding buildings. (Lui, 2003)
Data collected at the Penn State Center for Green Roof Research suggests that green roofs can significantly reduce air conditioning costs to the consumer and most likely reduce the associated peak demand on the utility. The roof surface of non-green roofs reached approximately 70°C during the week of June 24 to June 30, 2002. Contrasting that, the waterproofing surface under the green roof peaked at about 30°C, several degrees less than the air temperature. (Gaffin, 2005)
In an air conditioned building, this of course means less electricity is required for air conditioning. Total savings may differ due to climates and other outside variables, but overall the number will be very similar. 
Green roofs have a very thin layer (2 to 6 inches) of soil. This causes the roofing to be relatively lightweight (10 to 50 lbs per square). An extensive green roof is very comparable in weight to a typical river rock ballast roof. Ballast roofing weighs roughly 12 lbs per square foot. Green roofs are not suitable for food cultivation, but provide all of the storm water, wildlife habitat, waste reduction, and energy conservation benefits that are key in the choice of green roofing (Ecology Action).

Intensive green roofs are designed to accommodate trees and gardens. Soil can be as deep as is needed to accommodate the desired tree or plant species, but deeper, denser soil dramatically increases dead load, requiring a stronger and more expensive structure, greater maintenance, and either terracing or a relatively flat roof. 

Currently, the up-front cost of an extensive green roof is relatively higher than that of a traditional roof. However, the long term cost is much greater, as normal roofs must be redone after few years of exposure while a green roof will only get better. In the U.S., a typical green roof will start at roughly $8 per square foot while traditional roofing starts at roughly $1.25 per square foot. As the era of green roofs expands and grows, similarly will the contractors and businesses producing the labor. Upfront costs, however, are not the only factors that play into the decision process. Energy savings from the summertime can make the price of a green roof similar to the price of a traditional building roof. 

For a new building to become more efficient, LEED suggests using the building for joint, or multiple, uses. In Monmouth College’s case, this expectation is met. With the new building being used by all of the sciences, as well as the business departments, the number of areas using the facility will be relatively high compared to other schools of our size. 

For the area of pollution reduction set forth by LEED, the Monmouth College campus can go many ways with. One way would be to have trash receptacles located strategically around the building. This would include entrances, as well as in the classrooms and hallways. Another area that the college could improve over what they have in Haldeman-Thiessen, would be to have recycling bins in more than one room. Each floor (preferably each classroom) should have a recycling bin. If students see a recycling bin as they are walking out of the classroom, they will be more likely to recycle. The bins should include separate ones for plastic and paper, as glass is rarely seen in classrooms. 
Water Efficiency

Water efficiency is another important part of becoming green and achieving LEED certification.  According to a Department of Energy study, water use has drastically increased since the 1950s (Wilson, 2001).  In the U.S. alone in 1950, the water use was 180 billion gallons a day and this number more than doubled to 400 billion gallons a day by 1995 (Wilson, 2001).  These astonishing numbers are compelling reasons for wanting to become more environmentally friendly when it comes to water usage.  Water resources can sometimes be limited so it is important to use as little water as possible and not waste water unnecessarily.  Limiting the excess amount of water used will also reduce the amount of chemicals and energy that would be used in the water and wastewater treatment plants.  There are five major categories on the LEED checklist where you can get a variety of points for water efficiency: water efficient landscaping (two different kinds), innovative wastewater technologies, water reduction (with three sub categories), and process water use reduction.

The first two categories for water efficiency are closely related.  They are both titled water efficient landscaping but the descriptions are quite different.  The first category is for reducing the water for landscaping by 50% and the other is for no potable use or no irrigation.  Each category is worth one point each.  According to a study by Davis Langdon, the first category is the category that is the most attempted and usually the easiest category out of the two because most of the time a highly efficient irrigation system can be designed for a relatively minimal cost, which makes this category the most attractive (Langdon, 2004).   The second, less popular options isn’t quite as attractive to most because the idea of having no permanent irrigation techniques is a commitment that many feel is not worth taking.  Langdon says that many of those who did receive a point for this category did so by using reclaimed water from the local water district, which made the costs low but would be hard to achieve if there was not reclaimed water readily available. (Langdon, 2004)  Since Monmouth College does not really do a lot of watering of lawns, mostly just the athletic fields, it could be easier to try to get the no irrigation point.

The next category under water efficiency is the innovative wastewater technologies option and this category is also a one point category.  According to the U.S. Environmental Protection Agency, Americans flush a whopping 4.8 billion gallons of water down toilets every day, accounting for almost half of a building’s water use (Wilson, 2001).  One way to gain this point would be to use a dual-flush toilet like they do in many places around the world, like Europe.  This toilet has two buttons on the tank of the toilet instead of one handle on the side of the toilet.  One button is for the simple flush that uses a very small amount of water to flush the liquid excretions and other light objects, like toilet paper, down the toilet.  The other button uses a little bit more water to push the solid waste down the toilet.  The best and most accepted way to get this wastewater technologies category point is to simply install low-flow toilets.  These toilets used to be very unpopular toilets because the toilets sometimes had a hard time flushing everything down but these toilets have been greatly improved and widely accepted.  For male bathrooms, the waterless urinals are a great, useful, and most widely used way to achieve the innovative wastewater technologies category point (Wilson, 2001).  Low-flush toilets and/or waterless urinals are the best ways to help Monmouth College achieve at least a gold certification. 


The fourth important category for water efficiency is the water use reduction category.  Within this category there are three different sub categories, each worth a different amount of points.  You can choose only one of these three subcategories: 20% reduction for one point, 30% reduction for two points, for 40% reduction for three points.  There is an abundance of different ways that Monmouth can get enough points to achieve at least a gold level LEED certification for this category.  It would be best to achieve at least a second level subcategory water reduction so that Monmouth can receive as many points as possible in the water efficiency area of the checklist and there are many different ways in many different areas in which this can be achieved.  On top of the previously stated toilet and urinal options that would help reduce water usage, Monmouth could also choose from a variety of different faucets.  There are quite a few good types of faucets that can be used in sinks to help reduce the water usage enough to help achieve at least two water reduction points.  One way is to have sinks that have foot pedals that restrict the amount of water, so that the only amount of water used is the minimum amount needed (Wilson, 2001).  Another way is to have a faucet that shuts off after so many seconds after the faucet head has been pushed.  A motion sensor sink is another type of faucet that is a lot like a mixture between the automatically shutting off faucet and the foot petal faucet.  This faucet would only turn on if someone puts his or her hands in the sink and when that person takes his or her hands out, the faucet would stop.  We propose that Monmouth get these motion sensor types of faucets since they only use the amount of water needed and it helps keep the spreading of germs down as well since you do not have to touch the faucet.  


The fifth and final category for the water efficiency points on the checklist is the process water use reduction category.  This category is worth one point as well and you need to reduce the process water by at least 20% to get this point.  According to the Water Professionals, “process water refers to water used in manufacturing processes such as rinsing, plating, spraying, coating, cooling, washing, boiler water make-up, cooling tower make-up, etc” (Process Water).  Since this category does not seem realistically attainable or even possible to achieve because our building will be a science and business building, Monmouth probably does not need to try to get this last point.
Monmouth College should be able to get at least 4 or 5 of the 7 possible water efficiency points.  Since there is not much water used for landscaping, it should be easy to get the two points for water efficient landscaping.  Also, it should be quite easy to get the innovative wastewater technologies point as well by getting better sinks and toilets.  For the water use reduction category, we should be able to reduce water use by a least 20% for one point or possibly even 30% for two.  It would be great to reduce water use by 40% but we’re not sure how possible that would be for our situation since the building is part science and they use a lot of water for watering plants, washing the science instruments etc.

Energy and Atmosphere
One of the easiest ways to incorporate energy and cost efficiency into a green building is the utilization of energy efficient windows. We are suggesting that Monmouth purchase energy efficient windows for the new academic complex. There are several options when choosing types of windows as well as which direction the windows should face. 

We suggest that Monmouth chooses to have most of the windows in the academic complex face south. This is to acquire more daylight in the building. The options in which to choose from are multiple panes, gas fills, low-emittance coatings, spacers and frames. Multiple pane windows help to reduce heat transfer through the window, for example, helping to keep it warmer inside while it is cold outside. Gas filled windows are doubled paned windows with a gas, such as argon, between the panes. The purpose of the gas is to slow the transmission of heat between the panes. Low-emittance coating is a clear metal coating on the window that works as a reflector to reflect heat back into the room. Spacers are strips of heat-conducting material placed between window panes to reduce the amount of condensation at the edges. Finally, a well built and properly sealed frame is very important to having an energy efficient window. To further raise the efficiency of the window a light shelf to extend the sunlight throughout the room could be added. (Buying Energy)

Of the option offered we suggest that Monmouth chooses to use at least a combination of double paned, well constructed frame and utilization of a light shelf in addition to most windows facing south. There are many benefits to installing these types of windows. One is the amount of savings that are concurrent, and example savings from Energy Star is $100 per year with a reduced loss of heat by 30%. (Buying Energy) The second main benefit is climate control, with energy efficient windows it is easier to regulate indoor climate.

The use of refrigerant management to control the emission of CFC’s and other ozone depleting substances is also a factor to consider when constructing the new building.  Primarily, the use of a high efficiency HVAC system is the best way to address this problem.  Also, using ventilation systems and landscaping for shade, the use of such systems could be kept to a minimal use.
Renewable energy sources can be a very beneficial way to save money in the new science building at Monmouth College. The two major areas of energy waste are in electricity and heating/cooling in a building. There are many ways these can be reduced, whether it is the system being used or the small appliances such as light bulbs that are in place in the building. Motion sensor devices should be used in all of the classrooms and laboratories. These devices should also be placed in the offices of the professors, but may include a light switch. Throughout the hallways, natural light should be used as the primary source of light during the day, with lights powered by the sun used at night. Energy-efficient light bulbs are a must. These may include various forms of halogen and fluorescent light bulbs that have a longer life span. Two ways to install an overall energy efficient system in the new science building would be to take advantage of the resources available from nature that are a constant in Monmouth: wind and the ground.

Due to the amount of windy days in Monmouth, a windmill would be feasible. The Mead Wildlife Center in Wisconsin, which is a similar area to Monmouth, has a facility with a wind turbine that has an estimated annual energy output of 8,400 to 10,800 kWh/yr (Wisconsin). With a utility grid as its "battery storage," the turbine allows Mead to sell electricity to the utility plants around them when the generated amount exceeds the building's needs.  Also at the Mead facility is a ground-source heating and cooling system. At the Mead facility, there are eight closed-loop ground-source heat pumps used for heating and cooling. Ground-source heating and cooling takes the heat from the ground, which is a constant 50 to 55 degrees year round. This allows the heating and cooling systems to be run off the constant temperature of the ground.
Mold Prevention

During the building process the future of that building must also be a factor in what needs to be done. Mold prevention is an important example of a factor that should be taken into account during the building process. No one can predict water leaks or mold growth; therefore, the application of mold inhibitors is important. 

Standard mold inhibitors consist of harsh chemicals that could potentially harm the environment. However, while erecting a green building it is important to keep the environment in mind and therefore eco-friendly mold inhibitors are the best option. Other than mold inhibitor sprays there are other methods of mold prevention, such as using water vapor prevention methods. We feel it would be in Monmouth’s best interest to use water-based mold inhibitors as well as preventative methods for the new academic complex.


There are companies, such as GSK Innovations, that offer a wide array of water based, eco friendly mold inhibitor products. We believe their Endurance Bio-Barrier product would be the most plausible option for Monmouth. Endurance Bio-barrier has been proven to last longer than other commercially available products. It is also eco-friendly and water based. When sprayed it is breathable and creates a polymer film that continuously emits active ingredients. Most commercial non-environmentally safe mold inhibitors include ingredients such as silane, ammonia and triclosan, all of which are not present in Endurance Bio-Barrier. The estimated cost is approximately $50 per gallon of product. The overall cost of using this mold inhibitor is estimated to cost approximately 1% of the cost of the building.  We also suggest that Monmouth take alternative approaches to mold prevention. Methods of alternative mold prevention include extra sealing of joints and protective transportation of building materials (GSK Innovations).
Green Power


The concept behind utilizing green power is the ability to conserve resources and the environment by acquiring renewable energy sources that have the lowest environmental impact. The main disposition is that renewable energy sources and biomass regenerate themselves rapidly, whereas fossil fuels will never be regenerated. Many apparatus’ have been developed to collect and store green power from natural sources such as solar, wind, biomass, water, landfill gas and municipal waste (What is Green power?).   


Of those environmentally sound power options the most practical option for Monmouth College is the use of photovoltaic cells.  Solar rays are collected and used to generate electricity, which can be utilized as heating or lighting. The most prevalent form of collecting solar rays is photovoltaic cells which use semi-conductors to convert the sunlight into energy. Most often when solar panels are used they are placed on top of the roof where the most sunlight would reach the cells. Solar power would not be able to conduct enough electricity for the entire academic complex but it is sufficient enough to supply electricity for the over head lighting or just the computers. Utilizing solar power in the academic complex would not only be environmentally friendly and earn points towards LEED certification it would also Save Monmouth College money on their electricity bill in the long run. In Illinois the average cost of energy for commercial use is 8.51 cents per kilowatt-hour. (Average Retail Price of Electricity) This cost is in addition to the installation, however for solar power the only cost is the installation itself. Up-front the cost can be pricey but solar energy pays for itself in an average of 5-10 years and has tax credit benefits of around 30% of the net cost of the system. (Solar Energy FAQ)



The most efficient time of installation would be during the construction of the building. However, if solar paneling is not in the immediate budget it can easily be installed at a later time through a contractor. The most plausible location for the solar panels is the roof for two reasons. The first reason is obvious, because the most sun rays would reach the roof making the system more efficient. The second reason is because most of the roof space would not be utilized for any practical or academic purposes and the empty space could be used as housing for the solar panels.  The convenience and benefits of utilizing solar power as a partial energy source would be a favorable option for Monmouth College.
Materials and Resources
Recycling of materials has been practiced since pre-industrialism, where they would reuse as much materials as possible, such as metals, to save time and money. When the production of materials became faster and cheaper it seemed easier to simply buy a new product than to reuse the old one.  It wasn’t until the 1970’s when energy costs increased and there was an environmental movement to reuse materials that recycling became an established practice. It wasn’t very popular at first but every year since it has increased through education of what waste does to the environment. Recycling helps to conserve the environment by reducing energy and raw material costs; which is needed since the affect of human consumption is eminent. Recycling is an important part of being labeled “green” and is therefore a necessity to a green building (Grabianowski).
The occupants of the complex would be responsible to separate their recyclable waste into designated receptacles. If it is convenient it would be virtually effortless to incorporate recycling in the new academic complex because it could be continued to be the duties of the Students for Environmental Awareness organization on campus as it currently is. If maintenance crews were to take care of the recycling the cost would be insignificant to Monmouth College because the same amount of work is being done in the current academic buildings. The only additional task to the receptacles would be cleaning which is already done for all the other academic buildings by the cleaning staff, therefore additional maintenance will not be needed.  

To incorporate active recycling, receptacles would be placed conveniently throughout the inside and outside of the building. Placement of the receptacles will be decided by the building planner for the most convenient and logical places. Depending on the style of receptacles desired the cost could range from $11.00 to $1800.00 per receptacle. I would recommend a multipurpose receptacle for paper, cans and waste such as the Witt Geocube 28G recycling container for $199.00 each. They also come in grey, red and black which are Monmouth College school colors, making them aesthetically pleasing. In addition there should be another recycling receptacle for plastic and other recyclables such as the Safco Products tall round recycling receptacle for $75.00 each. Assuming there are three floors in the new academic complex a recycling area should be placed on each floor bringing the total cost to $822.00. If the recycling receptacle budget was to be brought to an even $900 then there would be plenty of funds left over to purchase small recycling bins for each computer lab. I would suggest the Rubbermaid commercial “We Recycle” container for $11.00 each. The remaining budget of $78.00 would be able to purchase approximately seven of these containers (Recycling Receptacles).
A second way to incorporate recycling would be through the use of post consumer products such as seating made from recycled plastic. Some examples are benches, planters, class room seating, office furniture and waste receptacles. Prices vary between the products but examples can be seen in the table below. The office furniture from the current buildings is still in usable form and could be used in the new building as well.
	Recycled Item
	Cost

	Bench
	$585.00

	Planters
	$200

	Chair desk 
	$50

	Office furniture
	$free

	Waste receptacles
	$5


The purchasing and installation of furniture and receptacles is not essential to the beginning of construction of a green building but vital to the finishing touches. Recycled furniture and receptacles would be delivered and installed upon finishing the construction of the building (Post-Consumer).
Utilizing recycled materials and recycling waste helps to conserve energy and resources that are being used up at a high rate. As a benefit to the school it will save money in purchasing recycled materials to furnish the building as opposed to spending more for newly processed materials. More importantly in order for the building to be LEED Gold certified it needs to have a green approach to furnishing and waste disposal. By incorporating recycling receptacles and post consumer materials the building could earn up to 8 additional points to reach the LEED goal of Gold (LEED).
Passive Solar Heating

Passive solar heating uses building’s components (thermal mass) and structure to more efficiently store and distribute heat.  Radiation and convection are the “natural” processes that are used to heat the building.  It does this without the use of large central mechanical air circulation system equipment.  The heat and energy is absorbed into the building, and then with the right amount of insulation, the heat is prevented from escaping.  However, this does not mean that blowers and fans cannot to be used to assist in the circulation of air.  Passive solar design also uses strategically placed windows as a primary source of lighting.  Even though the initial costs of building using solar design are very low, it does usually require construction of a new building so that the solar energy can be used effectively.  Windows must not be placed facing the east or the west to help avoid overheating from direct sunlight.  Windows that are on the east or west sides of a building should be small and have glazing that deflects heat while allowing natural light in.  The most effectively placed window is supposed to be facing south.  The use of trees and other structures for shading also helps to avoid overheating (Fosdick, 2008).
Another factor that must be faced when considering passive solar heating is the amount of heat and energy that is emitted from people and devices that are inside the building.  When buildings have a lot people and electronics inside, heat is constantly emitted.  This could also cause overheating because the heat cannot escape through the insulation and sealed windows.  Also, buildings such as offices and schools often have large computer and electronic systems that require constant cooling to run effectively.  Some of these systems may require more than fans and blowers to keep them cool. This problem could also be addressed by putting the computer systems in the north side of the building, because it would stay cooler until later in the day.  Even though the up-front costs of passive solar are extremely low and the benefits of saving can be seen immediately.  An efficiently built passive solar building can actually have a 75 percent decrease in energy costs.  It is able to accomplish this by absorbing the sunlight that enters through the south facing windows into a thermal wall.  The wall could be made of masonry or biomass.  The wall then radiates the needed heat into the desired area.  The heat that is distributed tends to be “even” and “constant”, increasing comfort for the building’s inhabitants.  Also, due to the absence of a large centralized HVAC system, noise levels are kept at a minimum (homeimprovement.com).
To help bring the impact that is felt by the environment by using these types of heating one should consider that it would take roughly 1,125 acres of wheat straw (biomass) to adequately insulate the new academic building.  This resource is able to be renewed annually.  On the other hand, it would take over 62 acres of forest to supply the lumber and other resources needed to complete the same building (Building for Health Materials Center).  The biggest difference being that wheat is renewable within one year, while it would take over thirty years to replace the forest. The same 1,200 acres of wheat could be replenished quickly, while more forest acreage must be until the replacement trees are ready in thirty years.

Active solar design is more complicated and has higher initial costs.  It uses a circulator to transport the water and air that is used in heating.  It mostly consists of copper tubing and “flat plates” that are painted black to absorb more sunlight.  The water is moved through a system of pipes, manifolds, and storage areas.  These active systems also require a lot of maintenance.  The must be kept free of excess condensation and heat in order to operate effectively.  They tend to be prone to freezing in the winter, so an anti-freeze system or chemical must be used to combat this.  The temperature in the solar absorption area can also reach temperatures above 300 degrees.  This requires the system to be protected by insulation, aluminum, and thermal glass to keep the heat from escaping and the system from malfunctioning.  The water that is warmed in the system can then be used for hot domestic water or space heating.  The space heating can be accomplished by either distributing the hot water through tubing in the walls, or by radiant floor heating, the latter being the more efficient of the two.  There can also be many variations of an active solar design, so the amount of energy conserved tends to vary.  For example, a building could have a storage tank full of water that is warmed by solar energy, but uses a standard hot water circulation system (Mader, 2008).  Due to the fact that the new building at Monmouth College will be roughly 125 thousand square feet, active solar design would be the most appropriate design.  Also, the academic building will be filled with computers and students that will most likely emit too much heat to be cooled by passive solar design.

Radiant Floor Heating

Radiant floor heating is the distribution of hot water to warm the floors in a building.  Ideally, this warmth will be enough to keep the building warm enough without the use of a lot of energy.  The heat that is emitted from the warm water pipes is absorbed into the floor and released in the area that is in need of heat.  This type of heating is proving to be more effective as more information is learned about it.  It is becoming a more accepted form of alternative energy.  This is demonstrated by the recent regulations and codes that have been implicated for using this type of heating.  Due to the spike in demand for the products need to the construct the radiant floor heating system, quality standards and regulations have been set in place that will help to regulate safety and effectiveness.  NSF International, a company that researches and implements safety standards, along with the American National Standards Institute (ANSI) now require stricter rules and regulations  for the use of these  heating devices.  They make sure that the materials that are used will be safe under the amount of pressure and heat that is emitted.  The tubing must also be able to withstand the heat and pressure for at least 50 years.  So, once the floor is installed, maintenance on the tubing is a minimal cost to the facility (Kashefi, 2006). 

With an adequately balanced combination of passive solar heating with radiant floor and wall heating, Monmouth College could not only take an initiative in energy and environmental conservation, but they could also show incredible declines in energy expenses.  According to an article on the National Wildlife Federation, an office building in California has used an adaptation of this technique for heating and cooling.  It is 70% naturally ventilated.  It used less construction materials, saving the company $11 million on construction, and plan on saving over $500,000 annually on energy costs (LaRocque). 
When institutions and corporations begin to consider “going green” one of the most common reasons against its implication is the up-front costs that are usually involved.  The costs of customizing a building in order to fit the characteristics needed to become energy efficient are often very high.  However, when constructing new buildings to be more energy efficient, there can be little or no more costs than when using traditional methods.  Ithaca College helped to demonstrate this by opening The Dorothy D. and Roy H. Park Center for Business and Sustainable Enterprise in 2008.The new building met the standards necessary to become platinum level status for LEED’s, scoring a 56 on LEED’s certification when only 52 points were necessary to score platinum-level.  This involved taking a great initiative to reduce waste sent to landfills, conserve energy and water, and reduce harmful green house gas emissions, as well as saving money on energy costs for occupants (Reports, 2008). The architect and designers for the building along with individuals from LEED’s were able to determine that there is three key areas to consider when decreasing energy use; the roof, windows, and HVAC (heating ventilation and air conditioning).  The Dorothy D. and Roy H. Park Center for Business and Sustainable Enterprise consists of the following strategies to address energy conservation:
· Vegetated roof to decrease waste water run-off and reduce internal temperature changes

· South facing glass for heating and lighting

· Purchase 50 percent of energy from renewable resources
· Storm water reclamation to be used as plumbing water

Most importantly, to address the argument that the up-front costs are too high to construct a green building, Ithaca College has reported energy savings of 30 to 40 percent.  In the long run, this degree of savings will cover the up-front costs very quickly.  Greg Katz, an economist recently reviewed 30 green schools.  From this, he was able to determine that the 2 percent extra that it cost to build a green school rather than a standard school was offset by a “20 fold” financial benefit (Durland).
At 38,800 square feet, Ithaca’s building is substantially smaller than the 125,000 square foot facility that Monmouth College is planning to build.  However, Monmouth’s building could still use some of the techniques discussed to save significant amounts of money in energy costs (Reports, 2008).

It is usually thought by most people that building green buildings are tremendously more costly than building a normal building and this is not a completely true statement.  A study was done by some architects and building representatives comparing green buildings to normal buildings and they found that green building average total costs are a little less than 2%, which is a lot lower than what most people think.  A greater part of these costs are due to the amount of design time, modeling costs, and effort to make the goals a reality in real life.  The total costs have been going down over the years due to the increased amount of green buildings being built and the rise in experienced people on the subject. (Kats, 2003)  Not only are the costs going down but building green is a great investment because they “pay for themselves 10 times over” so building green is great for not only the environment but also financially in the long run as well (GreenBiz Staff).  In a LEED building, there are financial savings of between $50 and $70 per square foot (Figure 1) (Kats, 2003). These savings come from a variety of different areas, like the reduction of water, energy, and waste.  


We feel that building a green science and business academic building would be in the best interests of Monmouth College.  Based on all of the above information, we believe that it is definitely possible for Monmouth College to achieve at least a gold level LEED certification for a minimum of 44 points.  Not only would having a green academic building be good for the environment, it is also a good investment that has many financial benefits.  

Figure 1

Financial Benefits of Green Buildings

Summary of Findings (per ft²)

Category







20-year Net Present Value









Energy Savings






$5.80
Emissions Savings






$1.20

Water Savings







$0.50

Operations and Maintenance Savings




$8.50

Productivity and Health Benefits




$36.90 to $55.30

Subtotal







$52.90 to $71.30
Average Extra Cost of Building Green



(-3.00 to $5.00

Total 20-year Net Benefits





$50 to $65

Source: Capital E Analysis

(Kats) 
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