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This manual was developed by the Tufts Climate Initiative (TCI) for the ECORepresentatives undergraduate program that is also organized by TCI. 

Tufts University is committed to reduce its greenhouse gas emissions and do its part to stop climate change.  TCI is helping steer Tufts towards a clean energy path. 

This manual and the Eco-representatives program are not limited to climate change issues alone.  Although TCI's main focus is climate change mitigation, we recognize that ensuring a sustainable path of development means addressing a very wide range of environmental issues. 

Climate change is interrelated with and in most cases aggravates many of the other pressing environmental issues such as fresh water scarcity, air pollution, and loss of habitat and biodiversity, to name just a few.  The ECO-Reps program is design to encourage action and to help students recognize the systemic nature of environmental problems and their solutions. 

To learn more about the Tufts Climate Initiative, go to www.tufts.edu/tci
Not all information in this manual is referenced. If you have a question about sources, please contact anja.kollmuss@tufts.edu

Introduction

Congratulations!  You have decided to become an ECO-Representative in your dormitory or residence hall on the Tufts University campus!  This is an exciting program organized by the Tufts Climate Initiative (TCI).

What are ECOReps?

In short, these are student representatives who educate their dorm-mates about environmental issues and encourage students to live in a more eco-friendly way. 

ECOReps is a semester-long program.

If you complete the whole semester, you'll be compensated $150 (see responsibilities below).

What are the responsibilities of an ECORep?

There is a weekly class.  To complete the ECORep program (and get paid), you cannot miss more than two of the classes.  Also, please be on time for the meetings.  At each meeting we'll introduce a new topic, have activities, and watch movies. For each week, you’ll get a project sheet with activities and assignments.
Time commitment of an ECORep

Your ECOReps activities, classes, etc. require a time commitment of about 3-6 hours a week. The work load is lighter around midterms and finals.  The activities include checking on the recycling, talking to students, conducting surveys, putting up posters, organizing events, advertising the film series and field trips, etc.

We would like to give you enough guidance so that you don't feel you are left hanging and at the same time give you as much freedom as possible and support you in being outrageous and creative.  Make it a program that has your own individual stamp on it!  

Schedule for ECO-Representatives--Fall 2004
	Date
	Theme

	Tuesday, 9/13/05

6-7.15pm
	Orientation



	Section I: Wednesdays, noon-1.15pm

	9/21/05
	Garbage & Recycling

	9/28/05
	Garbage & Recycling

	10/5/05
	Energy & Climate Change

	10/12/05
	Food

	10/19/05
	Energy & Climate Change 

	10/26/05
	Water

	11/2/05
	Food / Water

	Film week
	

	11/16/05
	The Web of Connections

	Thanks-Giving
	

	11/30/05
	Population & Consumption

	12/7/05
	Population & Consumption


Changing Behavior

We all know from our own lives how difficult it can be to change our behavior, let alone to change someone else's behavior.  Even when the behavior change would benefit us, we often don't do it (e.g., watch less TV, go to bed earlier, stop procrastinating…).  So how on earth can we get people to live more eco-friendly?  Researchers have debated this for about 30 years, and no one has come up with a magic bullet.  Below is one of the models that try to help visualize how eco-friendly behavior is affected.
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(Mind the Gap: why do people act environmentally and what are the barriers to pro-environmental behavior?

Anja Kollmuss & Julian Agyeman, Environmental Education Research, Vol. 8, No. 3, 2002)

Although there are many areas of change and many different ways to make such changes, some guidelines can help make an environmental program successful.  


Before beginning this program, think about the following things:

1) Who is your audience?

· What are their interests?

· What is their culture?  (e.g., what is hip at the moment?  What is totally un-cool?)

· Why would they want to live more eco-friendly?  (e.g., increased personal health, saving money, the good feeling of doing "the right thing")

2) What are the barriers to eco-friendly behavior?

· Lack of knowledge (this is the easiest one to address)

· [image: image12.jpg]


Lack of opportunity to do the right thing (e.g., no control over heating and cooling in a building)

· Lack of interest

· Lack of time

· Lack of money 

· Lack of energy….      

3) What is your message, and how do you deliver it?

Your message should be clear and easily understandable.  The way a message is delivered will make all the difference.  For example, if you just put fliers in student’s mailboxes, they'll get recycled at best but probably just thrown away unread. 
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Last but not least,

4) Repetition Is Necessary!

We are terrible creatures of habit.  Even if we do sincerely want to change our behavior, it is difficult to do so because we have to consciously think about it.

New behaviors must be practiced again and again.

And again….

We need to be reminded again and again! (Do you remember how many times your mother or father told you to shut off the lights when you left your room?)
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As an ECORep, you have to find a delicate balance between being in people’s faces, reminding them to be eco-friendly and at the same time not annoying them.  (It is one thing if your mother annoys you.  She can afford to do so, she'll always be your mother…  However, if you annoy your dorm-mates they'll just stop listening and think you are a weirdo!). 
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Trash and Recycling

Why curbside recycling will not save the world:

An estimated 94% of the materials extracted for use in manufacturing durable products become waste before the product is even manufactured.  Only 6 per cent of minerals and renewable materials extracted each year are embodied in durable goods!

More waste is generated in production, and most of that is lost unless the product is reused or recycled.  (This is called pre-consumer waste)


Overall, America's material and energy efficiency is no more than 1 or 2%.  ... 
The critical issue is not whether we can recycle 90% of our house hold wastes, but whether we can reduce the pre-consumer waste by 90%.

(Beyond the Wasteland, Guy Dauncey: http://www.earthfuture.com/lit/beyondthewasteland.asp)
More information on material efficiency: Natural Capital, Amory and L. Hunter Lovins and Paul Hawken, 1999.
Factor Four, Ernst von Weizsäcker and Amory and L. Hunter Lovins 
Wuppertal Institute in Germany: wupperinst.org; Rocky Mountain Institute: www.rmi.org
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How much do we waste?

What we generally think of as trash is Municipal Solid Waste (MSW). This waste is also sometimes called post-consumer waste.  Although most visible, this is a very small amount of the total trash we create. 

Much more is created in the process of mining and manufacturing. For every ton of post-consumer waste, there is 20 tons of pre-consumer waste created along the way in the manufacturing process. 

(Beyond the Wasteland, Guy Dauncey: http://www.earthfuture.com/lit/beyondthewasteland.asp)
“Ecological Rucksack” 
The invisible trail of resource consumption and waste is sometimes called the "ecological rucksack.”  (The rucksack in the cartoon contains all the mining waste and toxic waste created in making a small wedding band)
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This is why it is so much more valuable to cut consumption and not just to recycle. Recycling is good, reusing is better, and if you really want to save the world:

Reduce!
Municipal Solid Waste 

MSW is only 2 % of all the waste but it is still a lot of waste! In 2001, U.S. residents, businesses, and institutions produced more than 229 million tons of Municipal Solid Waste, which is approximately 4.4 pounds of waste per person per day, up from 2.7 pounds per person per day in 1960.  
Total Municipal Waste Generation in 2001: 229 million tons (before recycling)
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Municipal Solid Waste in the United States: 2001 Facts and Figures
http://www.epa.gov/epaoswer/non-hw/muncpl/pubs/msw2001.pdf 

Recycling

Manufacturing the goods that we use every day consumes large amounts of energy and materials.  

Purchasing only those items that are truly necessary, as well as reusing and recycling products wherever possible, can reduce resource use significantly.  Using recycled material as the feedstock for manufacturing consumes far less energy than manufacturing items from virgin (raw) materials. 

All sources of energy have negative impacts on the environment.  These impacts include global warming and acid rain caused by the combustion of fossil fuels, radiation risks from nuclear power plants, and the flooding of vast areas of land by hydroelectric dams.  Recycling items such as paper, glass, plastics, and metals, therefore, has multiple benefits.  These are, in order of significance: 

· Preservation of our non-renewable energy and materials resources, 

· Less energy related environmental damage, and 

· A reduction of the amount of waste sent to landfills. 

(Modified from the Energy Fact Sheet: MANUFACTURING AND RECYCLING, published by the Energy Educators of Ontario, 1993, http://www.iclei.org/EFACTS/MAN&REC.HTM)
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About Materials
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Not all materials are created equal!

Aluminum
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The production of aluminum has the greatest difference in energy use between the use of raw and recycled materials. Theoretically, producing recycled aluminum requires 95% less energy than producing aluminum from bauxite, an aluminum ore. In practice, energy savings achieved are closer to 75%. 

It has been estimated that the amount of energy saved by recycling aluminum cans in the U.S. in 1987 was the equivalent of the energy used by residences in New York City over a period of more than six months. Aluminum cans are the most common form of aluminum which is recycled; but other products such as aluminum siding, lawn furniture frames, window frames and storm doors are also recyclable. 

(taken from Energy Fact Sheet: MANUFACTURING AND RECYCLING, 
published by the Energy Educators of Ontario, 1993, http://www.iclei.org/EFACTS/MAN&REC.HTM)

Paper
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Each person in the US uses about 750 tons of paper a year! 

About 45% of it is recycled. 

Municipal Solid Waste in the United States: 2001 Facts and Figures
http://www.epa.gov/epaoswer/non-hw/muncpl/pubs/msw2001.pdf 

Recycling paper saves large amounts of energy and water.  Recycled paper requires 64% less energy than making paper from virgin wood pulp, and can save many trees. One Sunday edition of the New York Times consumes about 75,000 trees.  As with plastics, paper can be incinerated, but recycling saves more energy than that which could be generated by incineration with energy recovery (waste-to-energy plant). If landfilled, paper decomposes anaerobically and produces methane. Methane is a very strong greenhouse gas and contributes to climate change.

(taken from Energy Fact Sheet: MANUFACTURING AND RECYCLING, 
published by the Energy Educators of Ontario, 1993, http://www.iclei.org/EFACTS/MAN&REC.HTM)

How much forest is needed to print the Tufts Daily?

5000 papers per day

= 26.2 cu ft per day
= 32.75 cu ft of forest per day
= 163.75 cu ft of forest per week

= 1.23 cords of wood per week

= .046 acres clear cut / week = 2004 sq ft / week

= in one academic year, 26 weeks, 52,104 sq feet clearcut needed (=1.2 acres = bit over 1 football field)

(calculated by Dr. Everose Schlutter, Tufts Institute of the Enviornment)
More on paper: http://www.green-networld.com/tips/paper.htm

Glass

[image: image18.jpg]


Glass is made up of sand, soda ash, and limestone.  These materials are relatively abundant and inexpensive. Crushed, recycled glass melts at a lower temperature than the raw materials, resulting in an energy saving of 33%. 

Even larger energy savings can be achieved if glass products are reused in their original form, as is the case with many beer and soft-drink bottles in Europe and in developing countries.  Yet this only makes sense, if the bottles don't have to be shipped over very long distances. Because glass is very heavy, transporting it uses a lot of fuel. In the US only a very small % of bottles are washed and reused.
(taken from Energy Fact Sheet: MANUFACTURING AND RECYCLING, 
published by the Energy Educators of Ontario, 1993, http://www.iclei.org/EFACTS/MAN&REC.HTM)

Plastics
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Plastics are the products with the next highest theoretical potential for saving energy by recycling.  Producing new plastic from recycled material uses only two-thirds of the energy required for manufacturing them from raw materials. Plastics can be disposed of by incineration, with the energy given off recovered in the form of electricity and/or heat, but recycling plastic can save twice as much energy as can be captured through incineration. 

At the present time, only a small percentage of plastics are recycled. This is because there are virtually hundreds of different types of plastics, and it is difficult to separate them prior to recycling. Unlike glass, aluminum, and steel which can be recycled over and over again, plastic cannot. In other words, plastic is "down-cycled": e.g. soft drink containers are made into new products, which require a lower grade of plastic The park benches cannot be made into milk jugs again or into new benches. 

(taken from Energy Fact Sheet: MANUFACTURING AND RECYCLING, 
published by the Energy Educators of Ontario, 1993, http://www.iclei.org/EFACTS/MAN&REC.HTM)

Consumers often believe the coding symbols on plastic containers mean the item is recyclable. In fact, the symbols only identify the resin base of the plastics, not all of which are accepted by all recycling programs. These resins are as follows: 

PET (e.g. clear soda bottle) and HDPE (e.g white milk bottle) are the most often recycled plastics:
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	Polyethylene terephthalate 
(PET or PETE):
Soda and water bottles, cooking oil bottles
	
	High-density polyethylene (HDPE):
Detergent bottles, milk and juice jugs





#3 Polyvinyl chloride ("Vinyl", V or PVC) : Plastic pipes, shrink wrap, a few food containers, vinyl siding. PVC should be avoided altogether because of the chlorine, which can pose an environmental and health hazard.
Maybe you have seen the documentary ‘blue vinyl’. Check it out! You’ll learn all about why Vinyl is Evil!

#4 Low density polyethylene (LDPE): Wrapping films, produce bags

#5 Polypropylene (PP): e.g. drinking straws, yogurt containers

#6 Polystyrene (PS) Styrofoam cups, peanuts, to-go

containers (e.g. the cups that look like styrofoam, but the material is actually not as harmful as styrofoam.  But it is hard to recycle.
#7 Other (multi-layered or mixed plastics): food containers
(Modified from: http://www.eurekarecycling.com/PDFS/Recycling_Plastic_Complications.pdf)

Another problem: mixing of plastics during reprocessing can weaken the recovered plastic, making it less appealing to manufacturers, especially when low-cost virgin resin is available.  Also, most recycled plastic is used to produce items, such as polyester and plastic lumber, which are not themselves recyclable.)

Conigliaro Industries, the recycling contractor for Tufts, grinds mixed plastics and hard to recycle plastics and adds the plastic chips as filler material to manufacture light weight concrete blocks.  Some of the plastic might in the future just be incinerated because it is so hard to reuse it for anything.  When it is incinerated, the energy is captured and used to power turbines. Incinerating in a waste-to-energy plant might be the most economic and environmental solution but it can hardly be called “recycling”; nor is a truly environmentally sound solution (because of the air pollution, CO2 emission, using up non-renewable resources).

Only about 11% of all plastic consumers are using 
is recycled in the US.  
Municipal Solid Waste in the United States: 2001 Facts and Figures
http://www.epa.gov/epaoswer/non-hw/muncpl/pubs/msw2001.pdf
Recycling Mattresses

Every year some of the mattresses from Tufts dormitories need to be replaced.  However, the old mattresses are not simply thrown away.  Depending on their conditions, they are either donated or recycled.  If a mattress has serious tears, is deformed, or does not look good, it is removed and is recycled by Conigliaro Industries.  Up to 75 – 80 mattress from Tufts are recycled in a calendar year.  The rest of the mattresses, which are in acceptable condition, are donated to the Massachusetts Coalition for the Homeless Donations Assistance Program.  They donate the mattresses to households in need in Boston, free of charge.  

Organic Solid Waste: Composting

Another form of recycling is composting.  Composting is the aerobic biological decomposition of organic matter, such as food and yard wastes, into humus, a soil-like material.  Composting is nature's way of recycling organic wastes into new soil used in vegetable and flower gardens, landscaping, and many other applications.  (taken from http://www.epa.gov/epaoswer/non-hw/muncpl/reduce.htm)

Toxic Waste

Some items contain hazardous material. It is especially important to recycle those items, so they don’t end up in a landfill or incinerator. The following are common household articles that contain hazardous materials.
Batteries


(If not otherwise referenced, all information was taken from: Recycling of Batteries, FactFile, The Institution of Electrical Engineers, London, 2004, http://www.iee.org/Policy/Areas/EnvEnergy/batteries.pdf)
Each year billions of used batteries are disposed of into solid waste facilities in the United States.  This constitutes 88% of the mercury and 54% of the cadmium deposited into our landfills.  (http://www.batteryrecycling.com/)
Heavy Metals
Some batteries contain lead, mercury, and cadmium, with smaller amounts of antimony, lithium, cobalt, silver, zinc, and other chemicals.  Some of these can cause serious pollution problems.  Cadmium, for example, does not degrade and cannot be destroyed and unless it is deposited in secure waste disposal sites it can get into the food chain, where it affects all environmental sectors and can damage livers, kidneys and the brains of humans and fish.  Mercury also cannot be destroyed; it contaminates by inhalation or skin contact and lodges in the kidneys and liver.  Lead leads to brain damage, haemolysis (break down of red blood cells), lowered resistance to infection and cancer of the lungs and kidneys.

There are well established systems for reclaiming lead acid batteries, used in cars and vehicles, at garages, although a number are still finding their way into the domestic garbage collections.  Dry cell batteries (the ones you think of when you hear the word ‘battery’) make up the rest of the domestic market.  They are more numerous, varied and have a complex make-up.  Batteries are manufactured by such a wide range of companies and come in so many shapes and colors that sorting them for effective collection and recycling schemes remains a problem.

Disposable Batteries:

	Alkaline manganese:  These are the most commonly used batteries in the US.  They are used in personal stereos, radio-cassette players (e.g. Long-Life, Duracell, BATA, Eveready Gold Seal).  If they are made in the US, they no longer have heavy metals in them.


	
Button cells: These do still contain heavy metals. They are made from mercuric, zinc or silver oxide and are used in watches, pagers, cameras, etc.

It’s very important you recycle these! 



Rechargeable Batteries:

1. Nickel cadmium: rechargeable batteries.  One of the fastest growing sectors in the battery market, they are used for cordless power tools, personal stereos, portable telephones, lap-top computers, shavers, motorized toys etc, with a life of 4-5 years. 

2. Nickel Metal Hydride and Lithium Ion: an environmentally friendlier alternative to Nickel Cadmium, with a longer lifespan.
This picture shows a solar battery recharger.  

If you need to use batteries, use rechargeables.

It is even better to avoid batteries all together.

Fluorescent Bulbs and Tubes

Fluorescent light bulbs and tubes contain a small amount of mercury.  Because of the high toxicity of mercury, The EPA has set regulations on the disposal of fluorescents, and Tufts complies with these.  All fluorescent bulbs and tubes that are used at the University are recycled A contractor takes the lamps and ballasts from Tufts and properly recovers the hazardous materials.  (http://www.epa.gov/)
Eventhough CFBs contain mercury, they are much more environmentally friendly than incandescent bulbs. The mercury they contain is much less than the mercury that would be emitted at a coal power plant to create the electricity to light a regular bulb. CFBs only use 25% the electricity of a regular bulb and emit the same amount of light.
Cell Phones

Once limited to a prosperous few, cell phones have rocketed into ubiquity. In 1992, less than 1 percent of people worldwide had cell phones and only one third of all countries had cellular networks. Just 10 years later, 18 percent of people (1.14 billion) had cell phones—more than the number with conventional phone lines—and over 90 percent of countries had networks. 

Like computers, cell phones are short-lived products that present the clearest threat to humans and the environment when they are being created or destroyed, as they contain toxics-rich semiconductor chips. The biggest hazards are the phone's chip-containing circuit board, liquid crystal display, and batteries—followed by the hard-to-recycle plastic casing. The research group INFORM estimates that by 2005, consumers will have stockpiled some 500 million used cell phones that are likely to end up in landfills, where they could leach as many as 142 tons of lead. 
In the United States, the world's second largest market for cell phones after China, handsets are cast off on average after 18 months. Competing standards for cellular networks are one reason mobile devices are discarded so quickly in the U.S.; Europe, in contrast, has had a single standard since the early 1980s.
(Good Stuff? A Behind-the-Scenes Guide to the Things We Buy, 2004 Worldwatch Institute, http://www.worldwatch.org/pubs/goodstuff)

At Tufts University, we collect cell phones. The recycling company that takes them refurbishes the cell phones resells or donates them. There are many organizations that will take your old cell phone, refurbish it and then donate it  to someone in need or sell it and with the revenue, support social and environmental organizations:

Charitable Recycling Program 
Pledge-A-Phone 911 

CollectiveGood International
www.charitablerecycling.com 
www.pledgeaphone.com
www.collectivegood.com
Computers


Electronic waste already constitutes from 2% to 5% of the US municipal solid waste stream and is growing rapidly. European studies estimate that the volume of electronic waste is rising by 3% to 5% per year - almost three times faster than the municipal waste stream. The National Safety Council reported in 1999 that only 11% of discarded computers were recycled, compared with 28% of overall municipal solid waste.

Today's computer industry innovates very rapidly, bringing new technologies and 'upgrades' to market every couple of years. According to industry sales figures, US purchasers bought more than 45 million new computer systems in 2002. Currently over 50% of US households own a computer. 

Each computer or television display contains an average of 4 to 8 pounds of lead. This is not true for laptops or flat screens: they don’t contain lead and also use much less energy. The 315 million computers that became obsolete between 1997 and 2004 contain a total of more than 1.2 billion pounds of lead. Monitor glass contains about 20% lead by weight. When these components are illegally disposed and crushed in landfills, the lead is released into the environment, posing a hazardous legacy for current and future generations. Consumer electronics already constitute 40% of lead found in landfills. About 70% of the heavy metals (including mercury and cadmium) found in landfills comes from electronic equipment discards. These heavy metals and other hazardous substances found in electronics can contaminate groundwater and pose other environmental and public health risks. 

(excerpts from: Poison PCs and Toxic TVs: E-waste Tsunami to Roll Across the US: Are We Prepared? 
Sillicon Valley Toxics Coallition http://www.svtc.org/cleancc/pubs/ppcttv2004execsum.)
Thus, obsolete electronics must be recovered and recycled or disposed of in safe manner.  Some computers can be salvaged, refurbished, and reused, either as whole or for parts. Parts that cannot be reused must be recycled or land filled.  In monitors, material can be recycled and used in the manufacture of new monitors.  Precious metals contained in circuit boards can also be recovered and the batteries in computers can be recycled.

At Tufts, old computers are either reused or recycled. 

We donate those computers in good working condition to the City of Somerville. Those computers that are unusable are recycled by a local electronics recycling company..  They recycle plastics, metals, and hazardous materials.  The 'left-overs' which cannot be recycled, are then land filled or incinerated.

Tufts only handles the disposal of university owned computers.

Buy a flat screen or a laptop! It uses only 1/3 the energy of a conventional monitor and contains no lead.
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Buying Recycled

You think you have done everything possible in recycling your household, school, or office materials.  Deep down, however, you suspect there's more to recycling than setting out your recyclables at the curb.  To make recycling economically feasible and environmentally sound, you must BUY RECYCLED products and packaging.  When we buy recycled products, we create an economic incentive for recyclable materials to be collected, manufactured, and marketed as new products.  Buying recycled has both economic and environmental benefits.  Purchasing products made from or packaged in recycled materials saves resources for future generations.














































Tufts composts food wastes from Dewick and Carmichael.  The company "Herbs Disposal" picks up the waste every day.  Tufts recycles more than 120 tons of food waste a year.  





All other plastics are rarely and with difficulty recyclable.


# 3 - # 7


Rule of thumb: avoid them!








A few helpful terms and definitions:


Recycling is making a new product out of an old one (e.g. making paper out of old newspaper instead of virgin wood fiber)


Reusing means simply extending the life of a product by reusing it (e.g. reusing car parts, or bringing a reusable cloth bag to the store)


Reducing lowering the amount of materials we use (e.g. instead of having 15 pairs of shoes, just having 4).  This is certainly the most environmental choice and the one we should strive for.  (More about this in the chapter on consumption.)


Down-cycling: not all products can be made into qualitatively equal products when they are recycled.  E.g., plastic bottles cannot be made into new plastic bottles, because recycled plastic is of lower quality.  They have to be made into something like park-benches.  Down-cycling also reduces the number of times a product can be recycled.  This is a particular problem with plastics and to a lesser extent true for paper and glass.  Metals can be recycled dozens of times without down-cycling effects. 











Most Importantly…have Fun!











Be creative!


Use humor!


Be hip!


Be friendly!


Don't lecture people; engage them in conversation!


Be persistent and patient!
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