


Currently, the vans are used for an average of 145 trips per month. Most of these trips
are concentrated in the spring and fall semesters, the heaviest use occurs during October,
February, March, and April, although the vans are rented out year-round.
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The van rental program is essential for the functioning of Macalester, their presence
logistically supports sports such as crew and golf, and opens up the surrounding community to
many students through opportunities like the Lily Project, and the numerous offerings of the
community service office. These are all important programs to the college, cutting them out is
not an issue, so the problem to be addressed is the vans themselves: can improvements be made?
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Vans: Fuel Efficiencies

One aspect of the campus vehicles that impacts Macalester both environmentally and
economically is fuel efficiency. If there is a large amount of fossil fuels burned in combustion
engines on our campus, that’s Macalester’s contribution to the emission of greenhouse gases.
These gas emissions not only contribute to global warming, but also contribute to poorer quality
of air, especially important in an urban area such as St. Paul. Because this form of pollution is
such a concern, it is important that the fuel efficiency of our campus vehicles is exceptional. In
order to ensure this, we should be monitoring the fuel efficiency of our vehicles.

Currently, there is no thorough record kept of how fuel-efficient the vans are. With no
record of fuel used per mile, it is very difficult to judge whether or not the vans are a good use
of Macalester’s budget, both economically and environmentally. However, a simple analysis
considering the average fuel efficiency of vans this size shows that the vans are problematic in
terms of fuel efficiency.



Cost-Benefit Analysis: Vans vs. Hybrid Cars

The two main types of vans at Macalester are the Chevy Sportvan and the Chevy
Suburban. These are two types of vans whose basic structure has not changed for decades.
The Sportvan has been produced in its current form since 1970, and has been described as a
“tough old warhorse.” The Suburban and the Sportvan are two of the largest vans on the
market. The average fuel economy of the Sportvan is 14 miles per gallon, the Suburban gets
only 13 miles per gallon (Energy Dept., URL). Assuming a van trip of fourteen miles required
1 gallon of gas, if the van was at its full capacity (8 people), that would mean that about .125
gallons of gas are required to transport each person 14 miles. However, because the vans are
typically not filled to their greatest capacity, we can assume that number to be higher in reality.
If, perhaps, just 5 people fill the van, that would be .2 gallons of gas per person for just 15
miles. Another factor that would increase this value is the fact that most Macalester van trips
are urban, a type of driving which decreases fuel efficiency. In an urban area the fuel economy
of the Sportvan is 13 mpg, for the Suburban the value is 12 mpg (Energy Dept., URL).

An alternative option for Macalester would be to have, instead of vans, fuel-efficient
cars for trips conducted by smaller groups. The amount of gas that the same 5 people would
use for a trip in a campus Prius, (a five-passenger hybrid car) is drastically less than the amount
used by the vans. The Prius gets about 48 miles per gallon (Toyota URL). The Prius would
require .292 gallons of gas for a 14-mile trip. This would equate to approximately .0584
gallons of gas per passenger compared with .2 gallons of gas per person for a 14-mile trip of
five people in a van. If room for nine passengers is needed, using two fuel efficient cars would
still use much less fuel than one van. The fuel required for a 14-mile trip for in two Prius
hybrids would be a total of .584 gallons, approximately 40% less than the one gallon the
campus vans currently require. Currently, even if each van trip is filled to capacity, it is not
possible that the vans can be as fuel-efficient as a couple of campus hybrid cars like the Toyota
Prius, Honda Hybrid Civic, or the Honda Insight.

Recommendation for Vans:

A problem with the current system is a lack of information on the exact fuel efficiency
of each van, and exact data on the average number of passengers for urban trips, long distance
trips, and etcetera. This is limiting Macalester College severely by making an accurate cost-
benefit analysis of environmentally friendly campus vehicles difficult. What we suggest is that
a record be kept of how many miles have been driven every time the van needs refueling, and
the corresponding amount of fuel expended per passenger. This way, fuel efficiency can be
monitored, and improved upon to limit needless gas consumption. This measure would help
the campus both environmentally and economically. It is only with this information that we
can truly evaluate the vans, and recommend a truly viable alternative for consideration.

From what we can determine with available information, the fuel efficiency of the vans
is so poor, it would make sense to consider the use of alternative vehicles on campus. Hybrid
cars would be our recommendation for van replacement (especially to cater to the trips where
10 or less people are going). However, for trips that require a larger vehicle, we would
recommend that a different type of fuel be used: diesel.



An Alternative Technology

There are Some Tasks that hybrid cars cannot accomplish. Some trips require a large
vehicle to accommodate all passengers. For these larger trips, are we left to the large vans and
coach buses? We believe that the answer is no, that there is an alternative for larger vehicles.
Even a school bus that carries many passengers at once can be improved environmentally.
How? By using an alternative to typical diesel fuel. Diesel engines were originally designed to
run on a variety of fuels (Boulder Weekly, URL). This gives diesel engines a flexibility that
allows them to burn on alternative fuels. The use of vegetable oil to fuel Diesel engines is a
promising alternative. There are three ways to do this.

One involves a vegetable oil/kerosene mix that is unreliable and still experimental.
Another is using straight vegetable oil, but that involves the engine starting on diesel, and
having the vegetable oil heated. The best method is biodiesel.

Biodiesel is a renewable energy source: fuel made from vegetable oil. It is used as an
alternative to diesel fuel and also as a lubricant added to regular diesel fuel. Biodiesel is made
from 80-90% vegetable oil, 10-20% alcohol. and .35-1% catalyst. It is advantageous because it
works in all Diesel engines, cuts emissions, is mixable with petroleum diesel fuel, is easy to
make, is safe to handle, and can be used, stored and pumped just like petroleum diesel fuel.

Using Biodiesel is energy efficient. It is biodegradable, non-toxic
(in fact, it is less toxic than table salt), smells nice, and is safe. Biodiesel is well suited for use
in marine environments and in sensitive areas like national parks and forests. Surely it can be
used in the Macalester College community.

The possibilities for implementing biodiesel on college campuses are great.
Numerous schools across the country, under pressure from students and faculty, have begun to
slowly integrate the fuel into campus use. Two schools are prominent in this effort: The
University of Colorado at Boulder, and Middlebury College in Vermont. The efforts at these
colleges have been the greatest, and schools such as the University of Massachusetts at Amherst
are closely following their example.

The major first step in the implementation of biodiesel would be to buy or build a
machine that could chemically convert used grease into biodiesel. At the University of Colorado
at Boulder, students built a basic conversion chamber from a 55-gallon drum. The chemical
conversion is a simple process, and completely student-run, on grease collected from both the
University cafeterias and surrounding businesses. These conversion chambers create usable
biodiesel, the only by-product being glycerin. In Boulder, students are researching ways in
which the glycerin by-product could be turned into a marketable soap to help fund the expansion
of the project.

At Boulder the biodiesel project was started through an engineering project class focused
on sustainable technologies, and carried on by a student group. Here at Macalester this could
definitely be an option for the start-up of a program. Using a class to jump-start a bio-diesel
initiative on campus would truly lead to a joint-effort between school and students to implement
this new technology. Students looking for projects in the fields of chemistry, biology,
environmental studies or students just interested in biodiesel could potentially work on the
project, it would be a wonderful hands-on learning experience, which would allow students to
apply concepts learned in class.



The original start-up money at Boulder was an amount just over $1000, most of which
came from a grant from the Engineering Excellence Fund. The students hope to win a campus
referendum for the project this spring, which would give them the required funding by adding
approximately $0.49 to the tuition of each student. At Middlebury however, a different funding
source was used. The biodiesel project at Middlebury was started through a grant program called
the “Environmental Council.” This council is designed to implement and inspire
environmentalism across the Middlebury campus, and has a role similar to the Campus
Environmental Issues Committee here at Macalester. All three of these funding sources, a
private grant, a student referendum, or a grant from the growing CEIC, are possibilities for the
implementation of a biodiesel program here at Macalester.

Currently Café Mac produces approximately 150-200 gallons of grease waste per week,
depending on the types of meals served. The college pays a private company to have this
grease taken away and recycled. The implementation of biodiesel on campus would eliminate
this cost to the college. If a larger project, running most or all of the campus biodiesel was
eventually implemented, Macalester could take advantage of its urban setting, and likely could
use grease waste from the numerous surrounding restaurants for fuel production. It would be
another way to connect the college to the community. In addition, if local businesses are
presently paying to have their grease taken away as Macalester is, they would likely be ready
participants in a biodiesel program. That's free, environmentally friendly fuel.

Recommendations for the Implementation of Biodiesel

1. Designation of a Biodiesel Committee within the CEIC with the task of exploring
funding and implementation possibilities.

2. The CEIC Committee should represent Macalester in the Organization of Biodiesel
Environmental Chemists (OBEC), an organization whose soul purpose is to facilitate
the networking of campuses with biodiesel or an interest in biodiesel. The website
was constructed by Ronald Schildge, a student from Middlebury College in Vermont.
The sign-up process is easy and free. Members are able to make their own biodiesel,
contact suppliers, learn, and teach about biodiesel.

Cushman Carts and Snowplows

Conclusion

Macalester College can make numerous improvements in the type, use, and monitoring of
campus vehicles. It is an area where many changes could be made in order to promote
environmentalism on campus. A diversification of the type of vehicles used, and the type of fuel
they run on would greatly reduce Macalester’s contribution to global warming, and allow for a



more efficient use of college transportation resources. Even partially implementing any of the
recommendations listed above move Macalester one step forwards to the goal of environmental
sustainability.
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