Watershed Ripples
The title, “Watershed Ripples”, refers to the carbon footprint we leave behind, which
impacts the future of our watershed. Every action has a reaction, or a ripple effect, which
affects our natural resources.
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Shifting Gears to Green
The impact of rising fuel costs are felt every time we fill up our vehicles. The environment also is
impacted as CO2 leaches into the atmosphere through exhaust pipe emissions harming the ozone
layer.
Sustainable energy is the “buzz” word around dealerships and car manufacturers all over the world.
From corn whiskey to hydrogen fuel cells, soybeans, algae, and even used cooking oil all share one
thing in common; the hope for a cleaner tomorrow.
In 2003, the Bush administration put 1.2 billion dollars towards the development of hydrogen fuel
cells as an alternative fuel initiative. Since then, Ford, Honda, Mercedes-Benz and many more car
manufactures have designed prototypes, developed hybrids, and placed them into the hands of
everyday citizens.
The new sustainable transportation options come with pros and cons. There are several choices
available including the hydrogen fuel cell vehicles (FCV), electric vehicles (EV), hybrid vehicles and
the use of biodiesel fuel.
Fuel cell vehicles (FCV) are electric cars that use hydrogen fuel cells to generate electricity for power.
This makes the FCV very efficient as it makes its own fuel, emits only water from the exhaust pipe, is
two times as efficient as gas power vehicles, refuels quickly and is very quiet. With all the positives
comes some negatives, there is concern for possible leaks and the need to install a detection alarm, it
is difficult to store the hydrogen and at this time it is very expensive to purchase (close to $500,000.)
Electric vehicles, such as General Motors Chevrolet Volt concept car, are equipped with an advanced
E-Flex system. The E-Flex uses an electric motor, electric generator, and a progressive lithium-ion
battery pack. The gas engine of the Volt uses flex fuel which is gasoline or E85 (85 percent ethanol,
and 15 percent gasoline.) It is capable of using a hydrogen fuel cell engine or a diesel engine giving it
increased flexibility. The systems’ lithium batteries can recharge within 6 hours and give the Volt 150
miles per gallon. The biggest concerns of the Volt are safety, in regards to the batteries and the high
cost of production.
Biodiesel fuels have been called the “backyard fuels” for their ease in
production, and “liquid solar power” given that they can be produced
by solar dependent plants. Photosynthesis from plants can produce
oil. For example, sunflowers can produce 102 gallons of oil per acre,
peanuts can produce 113 gallons of oil per acre, and soybeans can
produce 48 gallons of oil per acre. Although, still in the research
stage, scientists say 3,500 gallons of oil per acre could be produced
from algae. The benefits of biodiesel are seen in the efficiency of
production through support of local farming. It is safe to store and
can easily be adapted for use as fuel for heating the home. The big
concern with biodiesel is it unfortunately emits nitrogen oxide which
may damage the ozone and create smog.
Continued on page 3
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How big is my Ecological Footprint?
(by Tim Turner, a sustainability educator with the Sea to Sky Outdoor School located on Keats and Gambier islands in Howe Sound, northwest of
Vancouver, British Columbia)
Each of us consumes some of the Earth’s products and services everyday. How much we take depends on the ways in which we satisfy
our needs and wants. We can ask ourselves these questions to get a better sense of what these habits are: How much water do I use a
day? What do I eat and how much food do I waste? How do I transport myself? How much clothing do I have? What and how much
stuff do I buy? How much energy and materials are used to keep me dry, warm, or cool? How much garbage do I create? How much
land and energy do I use for my recreational activities?
Our answers to these questions reflect the demand that each of us places on nature. In the 1990’s, sustainability gurus Mathis
Wackernagel and Bill Rees coined the term “ecological footprint” to refer to the load or demand that we place on the Earth’s resources.
An ecological footprint is a measure of how much of the Earth’s biologically productive land and water is needed to produce our food,
material goods, and energy, and to absorb our waste.
Having students calculate their ecological footprint gives them a concrete understanding of their own personal impact on the Earth’s
systems and offers a means of assessing the sustainability of their lifestyles. More than that, engaging students in an ecological footprint
analysis elicits curiosity, enthusiasm, and genuine interest in taking action to reduce the demands they place on nature. Students like
the fact that the analysis focuses on their own lives, and they understand its clear message: that their choices-and hence they, themselvescan make a difference. Calculating one’s ecological footprint reinforces the notion that sustainability is a journey and not a destination.
It serves as a simple guide to living, working, and playing in ways that don’t cost the Earth.
How much Earth do we have? Our living Earth has a surface area of 51 billion hectares, but less than on quarter of this-under 12
billion hectares-is biologically productive for human use. This is the amount of land available on the planet to provide all of the food,
water and other materials that we need to support ourselves. To help students visualize this, create a pie graph that shows how the
Earth’s surface area is divided. Begin by drawing a large circle on chart paper. Explain that the circle represents the surface area of the
Earth. Draw lines to divide the pie into land and water: 28 percent is land and 72 is water. Focus on the 28 percent land: color 2/3 of
the land area green to represent the 19 percent of Earth’s surface that is biologically productive for human use (i.e. land that is fertile
enough to support agriculture, forests or animal life.) Color the other third of the land brown to represent the 9 percent of Earth’s
surface that is marginally productive for human use (i.e. land that is paved, covered by ice, lacks water, or has unsuitable soil
conditions.) Explain that processes such as desertification, soil erosion, and urbanization are constantly reducing the amount of
biologically productive land. To show this, draw small brown tentacles reaching the border of the brown segment into the green
segment. Now, focusing on the water aspect: color about one-twentieth of the water section blue to show that 4 percent of the Earth’s
surface is lakes and oceans that are biologically productive for human use (i.e. yield more than 95 percent of the global fish catch.)
Color the remaining section black to show that 68 percent of the Earth’s surface is ocean that is marginally productive or unproductive
for human use (i.e. yields only about 5 percent of the global fish catch.) Draw black tentacles from the unproductive-water segment to
the productive water segment to represent processes that contribute to loss of fertility in lakes and oceans. These include the
destruction of coral reefs, oil spills, overfishing (both marine and lake species), and shoreline development. This leaves a pie chart
featuring four segments giving an excellent picture of our “living” planet. Label the sections, noting the percentage of the Earth’s
surface that each represents and listing the forces represented by the “tentacles.” Wrap up-Remind students that only the green and
blue sections-about 23 percent of the Earth’s surfaces are biologically productive. This small percentage of land and water is all we have
to produce all of our food, materials, and energy, and to absorb our waste. These precious slices of the Earth’s surface are also needed
by the other 10 million or more species with whom we share the planet.
Calculating a “Ecological Footprint” Have students complete the Personal Eco-Footprint Calculator to estimate how much of the
Earth’s biologically productive land and water is needed to support their own lifestyles. The calculator is divided into eight categories
that represent the many ways that we “consume” nature each day. Explain to students that it is not a scientific survey, but it does give a
good approximation of the impact of one’s lifestyle on a typical day.
Students may point out that some lifestyle choices, such as the size of their home or the number of family cars, are not under their
control. Explain that he calculator is meant to provide a snapshot of their lives at present, and that the baseline they gather with help
monitor the impacts of changes they make. The connection between these lifestyle considerations and their future ecological footprints
is an important learning outcome of using the Footprint Calculator. Once students have calculated their footprint have them share
their results with the class. Have the students consider how their results compare with the following averages: U.S.A.-10 hectares(24
acres) per person, Canada-9 hectares(22 acres) per person, Italy-4 hectares(9 acres) per person.
(Continued on page 3)
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How Big is My Ecological Footprint? (Continued from page 2)
Have students calculate how much of Earth’s biologically productive land is available to each person. To do this, they divide the total
area of biologically productive land (12 billion hectares) by the number of people on the planet (about 6.3 billion.) This amount 1.9
hectares (4.7 acres) per person is known as the Average Earth Share.
• Have students calculate how many Earth’s would be needed if everyone had a footprint the size of theirs. To do this, they divide
their ecological footprint by the Average Earth Share. (If the footprint is in acres, divide by 4.7; if it is in hectares, divide by 1.9.)
Discuss what would be needed if everyone lived as they did? What knowledge is gained from the activity?
• Wrap up- To follow-up, remind students that the limited amount of biologically productive land that supports us also needs to
provide food, water, and shelter for more than 10 million other species. These needs were not factored into the Average Earth
Share, which represents the needs of humanity only. Consider, too, the implications of living in a world where 80 percent of the
human family use 20 percent of available resources, while 20 percent (wealthier countries) use 80 percent of available resources.
Adapted and reprinted with permission from the book "Teaching Green - The Middle Years." The book is available for $22.95 + $3
shipping from Green Teacher, PO Box 452, Niagara Falls, NY 14304, 888-804-1486 or via www.greenteacher.com. Subscriptions to
Green Teacher magazine cost $32 for the print version and $26 for the digital edition.
Resources
Wackernagel, Mathis, and William Rees. Our Ecological Footprint: Reducing Human Impact on the Earth. New Society Publishers, 1995.
<www.ecofoot.net> The most extensive site for educators interested in using the ecological footprint tool with their students.
<www.panda.org/news_facts/publications/general/livingplanet> WWF’s Living Planet Report list ecological footprints of 150
countries.
<www.davidsuzuki.org> David Suzuki’s Nature Challenge identifies the ten best things one can do to protect nature.
<www.seatosky.bc.ca>The Sea to Sky Outdoor School website provides access to such teaching resources as the Ecospherotron,
Lifesavers, and Earth 100, which complement the ecological footprint.

Shifting Gears to Green (Continued from page 1)
There are other options such as hybrid vehicles which appear to be the best of both worlds by offering
affordability, convenience, size, and luxury of an all gasoline vehicles.
We are responsible for the environmental impacts on Earth and our limited natural resources. The
“carbon” or “ecological footprint” we leave behind affects the environmental health of tomorrow.
Resources
National Biodiesel Board-www.biodiesel.org
Biodiesel America-striving to put biodiesel in school buses-www.biodieselamerica.org
Ford Airstream-www.airstream.com
Car fuel efficiency estimates-www.fueleconomy.com
Cool fuel road trip with Shawn Murphy-Alternative Fuels across America-www.coolfuelroadtrip.com
Hybrid cars-www.hybridcars.com

Educational Resources
Magazines
Mother Earth News-www.motherearthnews.com
Natural Home-www.naturalhomemagazine.com
Plenty-www.plentymag.com

Websites
Climate Counts-www.climatecounts.org
Children’s and Nature Network-www.cnaturenet.org
Go Green Intitiative-www.gogreeninitiative.org
Air and Waste Management Association Publications Catalogwww.awma.org/onlinelibrary
To find Recycling Centers by zip and product-www.Earth911.org

I am only one; but still
I am one.
I cannot do everything;
but still, I can do
something.
I will not refuse to do
the something I can
do.
-Helen Keller

USGS Education Resources for Teachers-www.education.usgs.gov
EarthWatch Ohio, Inc.-www.earthwatchohio.org
Green Hour-www.greenhour.org– National Wildlife Federation

Books
The Self-Sustaining Garden: The Guide to Matrix Planting, by
Peter Thompson
The Green Hour-The Everyday Guide to Saving The Planet One
Simple Step at a Time-Elizabeth Rogers and Thomas M. Kostigen
Eco-Renovation-The Ecological Home Improvement Guide–
Edward Harland
Rain Gardens: Managing Water Sustainably in the Garden and
Designed Landscape, by N. Dunnett and A. Clayden

Watershed Ripples...Here’s the Dirt
The Aldo Leopold Legacy Center, designed by NAI commercial
member The Kubala Washatko Architects, Inc. of Cedarburg,
Wisconsin, has received LEED (Leadership in Energy and
Environmental Design) Platinum certification and one of the
highest rankings yet awarded by the United States Green
Building Council (USGBC). The center is the first building in
Wisconsin to achieve net zero energy performance, in which
annual building energy demand is matched by the output of clean, renewable energy systems
on site. The center will produce approximately 115 percent of annual building energy needs.
Completed in spring 2007, the 12,000-square-foot Leopold Legacy Center will serve as
headquarters for the Aldo Leopold Foundation and provide facilities for visitors coming from
around the world to experience the original Leopold Shack made famous in Leopolds’
writings, including “The Sand County Almanac.” Reprinted with permission from “NAI Now”
newsletter from the National Association for Interpretation (NAI), www.interpnet.com.

National Poster Contest “Water is Life”

EcoGarbage Board Game

Geauga County SWCD is sponsoring a Conservation
Poster Contest. "Water is Life" is the theme for Soil and
Water Stewardship Week April 27 through May 4, 2008.
The purpose of the contest is to instill in our youth an
appreciation for the environment and the need to protect
our precious soil and water resources. Geauga County
schools must submit posters to the District office on or
before April 25, 2008, or call Geauga SWCD office by
April 18, 2008 to arrange for the District to collect them
by the deadline. Prizes will be awarded for 1st and 2nd
place winners.
For more information visit
www.geaugaswcd.com or www.nacdnet.org.

ECOBASURA is a board game
to help teach recycling, raw
material recovery, profitable
reduction of wastes, and
environmental renovation.
Created in Colombia and
endorsed by its Educational
Ministry, it is an adaptable game
to all languages and cultures.
The web site is available in
English or Spanish at
www.ecobasura.com.

Make a Difference Today for Tomorrow
~Use sand to de-ice, it is safer for your landscape, vehicles, groundwater, and vegetation.
~Turn your thermostat down 1 to 3 degrees each day to save up to 10% on your heating costs.
~Install low flow shower heads to reduce excess water waste and cost.
~Turn off water in between washing dishes, brushing teeth, shaving, etc.
~Purchase produce from local growers, buy organic, and use reuseable shopping bags.
~Clean green-Cut down on chemicals.
~Recycle-It takes 50 years for a foam cup, 10 to 20 years for a plastic bag, and 1 to 5 years for a
cigarette filter to decompose.
~Compost your organic waste to make rich soil for your garden,
Your Geauga SWCD
lawn or houseplants.
~If 10 percent of all cell phone users unplugged their chargers
Education Contacts
after the phone was charged, enough energy could be saved to
Katie Nainigerpower nearly 60,000 homes a year. *
Conservation Education
~Pack a no-pitch lunch, use reuseable containers for sandwiches,
Coordinator
drinks, and snacks. Use a cloth napkin instead of paper. On
knainiger@geaugaswcd.com average a person uses about 2,200 paper napkins a year. If
everyone used one less each day, landfills would be reduced by 1
Ron Etling-District
billion pounds of paper each year.*
Conservation Educator
retling@geaugaswcd.com

*Source Parenting Magazine 2007.
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In Search of Green Searches
GoodSearch - powered by Yahoo, it
donates 50% of revenues to a
charity you choose each time you
search. Support Geauga Soil and
Water Conservation District by
entering it as your organization of
choice.
Blackle - an unofficial black version
of Google that uses less energy than
the white version on some screens
(for a more colorful option, try The
Green Spider).
CatchTomorrow - donates 50% of
revenues to the public school
district of your choice.
Green Maven - this Google-based
search engine yields results from
green-related websites only.
Climate Countswww.climatecounts.com

Thank you to the
Western Reserve
Federation of
Conservationists for
sponsoring “Watershed
Ripples” and
conservation education
in Northeast Ohio.
Chew on this...1lb. of steak takes 3
quarters of a gallon of oil to
produce due to fertilizers, running
the machines, and shipping cost.

Land Lab Grants
A survey will go out
in early spring 2008
to past school
recipients of the
Geauga SWCD
Land Lab Grants. The survey is
to help assist those schools who
have received the grants and need
help continuing or rejuvenating
the project.

