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Grade 4   
 

Life Science  
2. All organisms need 
energy and matter to live 
and grow. (c) 

 
Grade 9-12  
 

Chemistry - Gases  
4. The kinetic molecular 
theory describes the 
motion of atoms and 
molecules and explains 
the properties of gases. (b, 
c) 
 
Chemistry - Chemical 
Thermodynamics 
7. Energy is exchanged or 
transformed in all chemical 
reactions and physical 
changes of matter. (a, b) 
 
Biology - Ecology 
6.  Stability in an 
ecosystem is a balance 
between competing 
effects. (f) 
 
Earth Sciences  
4. Energy enters the Earth 
system primarily as solar 
radiation and eventually 
escapes as heat. (c) 
 
 
 

 
 
 
 
 
 
 
 
�
 
A new source of energy is not coming from the Sun or wind but from a dairy farm in the 
Central Valley where methane gas produced by cows is being converted into electricity. 
Find out how a new project at the University of California, Davis, can transform gourmet 
waste from Jardinière and other restaurants into green power.  
 

In this segment you’ll find… 
 
�  how methane gas is converted into electricity.  
 
�  what a methane digester is used for. 
 
�  how the food scraps you eat every day can get converted 

into green energy. 
�
�
 

Methane (CH4) is a colorless, odorless gas emitted from a variety of human-related and 
natural sources. Livestock manure, fossil fuel production (a major component of natural 
gas), landfills and rice cultivation are all human-related activities that produce methane. 
Some natural sources of methane include wetlands, termites, oceans and wildfires. When 
waste or organic matter breaks down through anaerobic (without oxygen) bacterial 
decomposition, it produces methane. This process occurs in two stages: First, the solids 
break down into a series of fatty acids. Second, highly specialized bacteria convert the 
acids to methane and carbon dioxide.  

As a result of these processes, a large quantity of methane gas gets released into the 
atmosphere. It’s estimated that 60 percent of global methane emissions come from 
human-related activities. When released directly into the atmosphere, methane is a 
potent greenhouse gas with greater global-warming potential than carbon dioxide.�
Methane traps more of Earth’s heat in the atmosphere than carbon dioxide -- heat that 
would normally escape into space. It’s considered about 21 times more effective at 
warming the atmosphere than carbon dioxide. Not only that, but methane can stay in the 
atmosphere for approximately 12 years. 

As an answer to the detrimental impact methane gas 
has on the environment, some industries, including 
dairy farms, are turning methane into electricity. The 
combustion of methane is an exothermic reaction, 
which means that heat is released during the 
process. This heat can be used directly to heat 
homes and commercial buildings. The energy 
produced can also be used to generate electric 
power. Typically, the captured methane gas gets 

pumped to a combustion engine, where it drives a generator. The generator 
then produces electricity or heat.  

From Waste to Watts: Biofuel Bonanza    
 

Watch it online http://www.kqed.org/quest/television/view/415   

TV story length 9:48 minutes 

PROGRAM NOTES 

TOPIC BACKGROUND  

QUEST 
SUBJECTS 

CA SCIENCE  
STANDARDS 
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·  What is composting and why do we do it? 

·  How does waste break down?  

·  What are some sources of energy? What can we use to power cars, heat and cool 
houses? 

·  What is methane gas? 

·  List some ways that methane gas is produced. 

·  Is there any waste in nature? 

 
 
 
 
 
NOTE: You may choose to watch the television segment twice with your students: once 
to elicit emotional responses and get an overview of the topic and again to focus on facts 
and draw out opinions.  

·  Record any facts you find interesting while you watch. 

·  How do you convert poop to power? 

·  What generates the electricity to run the cheese plant? 

·  How much manure do Carl’s 16,000 cows produce? 

·  What impact does methane gas have on our environment? 

·  What does a methane digester “eat”? 

·  What industries can benefit from a methane digester? 

 
 
 
 
 

·  Review  students’ answers to the Viewing Focus Questions. 

·  Create a visual representation of the process from which methane gas in a pond or 
landfill gets converted into electricity. Be creative! You could draw a picture or create 
a sculpture demonstrating this process. 

·  Compost at your school. Work with SF Environment or Stop Waste to learn how to 
start composting at your school. Bins, worms and food scraps are all you need to get 
started.  

·  Grow millions of brilliantly colored bacteria and watch as they decompose soil. You 
can create your own anaerobic environment with just mud, paper and an egg.  

·  Participate  in class discussions about alternative sources of energy and conserving 
energy. Read articles, analyze graphs and create educational materials about energy 
in the United States.   

 
 
 
 

PRE-VIEWING  

VIEWING FOCUS 

POST-VIEWING – Links to activities mentioned can be found on the fo llowing page.  

Media Enhance 
Education 
 

Video and audio can 
be powerful tools for 
meaningful learning. It 
all depends on you, 
the educator. The key 
to using media 
effectively is 
preparation. Make the 
most of learning 
opportunities by 
encouraging students 
to become 
active viewers and 
listeners. Pick and 
choose from the 
suggested questions 
and activities to offer 
an engaging media 
experience. 
 
Questioning 
 

Oftentimes, teachers 
and students become 
frustrated during a 
media segment when 
students can’t find the 
answers to a long list 
of questions. Provide 
a limited number of 
questions or topics for 
students. This 
focuses their attention 
during a media 
segment, helps to 
keep them engaged 
and generally results 
in higher quality 
answers. QUEST Ed. 
has provided a 
number of options for 
focus questions 
ranging from fact 
based to opinions, as 
well as “big picture” 
ideas.  
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SF Environment  
http://www.sfenvironment.org/index.html 
·  Here you’ll find information on the city’s programs on urban and toxic waste, recycling, 

composting, environmental justice, green building and eco-businesses. 
 
Bacterial Terrarium The Exploratorium 
http://www.exploratorium.edu/theworld/glow/grow.html 
·  This experiment shows you how to create a terrarium where bacteria grow in their own 

anaerobic environment. Students can watch the bacteria break down an egg.  
 
Exploring Alternative Energy  A NewsHour with Jim Lehrer Extra 
http://www.pbs.org/newshour/extra/teachers/lessonplans/science/alternative_energy.html 
·  Here are lesson plans for getting students to think about energy conservation and 

alternative types of energy. 
 
irecycle@school!  
http://www.stopwaste.org/home/index.asp?page=448 
·  This Alameda County recycling Web site has information for teachers and students 

on the 4 Rs: reduce, reuse, recycle and rot (compost). Here you can access 
information on classroom presentations, field trips, teacher training and education 
kits. 

 
 
 
 
 
 
Sustainable Conservation  
http://www.suscon.org/index.asp 
·  This nonprofit organization partners with business, agriculture and government 

leaders to find practical ways that the private sector can protect the air, water and 
healthy ecosystems. Included on the Web site is a map of California’s methane 
digesters.  
  

Joseph Farms  
http://www.josephfarms.com 
·  The Joseph Gallo Farm’s Web site has information on the farm, their environmental 

responsibility, recipes and all of their products. 
 
Straus Family Creamery 
http://www.strausfamilycreamery.com/?title=Greenhouse%20Gases 
·  This local farm captures methane gas from cow manure and uses it to power the 

dairy and farm.  
 
Biogas Energy Project 
http://www.youtube.com/watch?v=CHK_qfjkYg8 
·  This video highlights the new anaerobic, phased solids digester created by University 

of California, Davis, professor Ruihong Zhang. This machine makes electricity from 
vegetable scraps from the university campus and San Francisco restaurants. 

 

LESSON PLANS / ACTI VITIES  

ARTICLES / READING  

 
 
Look for the                   indicating resources  from QUEST  partner organizations 
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FIELD NOTES                                                        

 

FIELD TRIP                                                                                  
 
Go outside and ... 
 
�  Compost in your backyard 

·  Put food scraps and grass clippings in a 
compost pile. What does the compost feel and 
look like when it has broken down? 

        

 
�  Reduce your carbon footprint 

·  On the Web site below are many suggestions 
for reducing your carbon footprint. 

·  Plant a tree, recycle, buy local food, compost or 
use less electricity in your home. 

            http://www.carbonfootprint.com/ 

 
�

 
Visit ... 
 
�  Straus Family Creamery 

http://www.strausfamilycreamery.com/ 

·  Through the Marin Agricultural Land Trust 
you can visit a local dairy that powers the 
farm almost entirely from captured methane. 

              http://www.malt.org/hp/education.html 
 

�  Your local farmers’ market 
·  Support the local farmers who use less 

energy to get your food to you. 
·  Eat foods that are in season and eat locally 

grown foods. 
             http://sfgate.com/food/farmersmarkets/ 
 

 
          

 
 

FIELD RESEARCH                                                

 

FIELD TEST                                                                                     
 
Find out more about... 
 
�  The effects of methane gas 

·  What produces methane gas? What positive 
and negative effects does it have on our 
environment? 

 
�  Sources of renewable energy 

·  Most of our energy currently comes from 
burning coal, petroleum or natural gas. What 
are other sources of energy -- especially 
renewable energy -- that can be used to power 
cars or homes? 

 
 
 
�

 
Experiment with... 
              

�  Having a no-waste lunch for a week.�
·  Try creating a lunch to take to school that lets 

you recycle or reuse everything. That means 
no plastic baggies, plastic wrap, aluminum foil 
or plastic bottles.�

·  Was it difficult? What did you use instead of 
plastic? �

�
�  Creating an exothermic reaction 

·  Place a couple tablespoons of yeast in a 
balloon and a half-cup of hydrogen peroxide 
in a plastic water bottle. 

·  Secure the balloon around the lip of the bottle.  
·  Shake the bottle to mix the hydrogen peroxide 

and yeast. The gas will expand the balloon. 
Once the balloon reaches the desired size, 
remove the bottle and tie off the balloon.  

·  The liquid in the balloon will feel hot. 
�

QUEST QUAD 

UEST UAD 
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Major funding is provided by the National Science Foundation, the Gordon and Betty Moore Foundation, the Richard and Rhoda Goldman Foundation, and 
The Amgen Foundation.  Additional support is provided by the William K. Bowes, Jr. Foundation, Ann S. Bowers -The Robert Noyce Trust, the Dirk and 
Charlene Kabcenell Foundation, and the Vadasz Family Foundation. 
�

QUEST is a production of KQED Public Broadcasting �

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

LOG ON 
 

kqed.org/quest  
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OTHER WAYS TO PARTICIPATE IN QUEST  

CREDITS 

LISTEN 
 

KQED 88.5 FM San Francisco &  
            89.3 FM Sacramento  
Fridays at 6:30am and 8:30am �

WATCH 
 

KQED Channel 9  
Tuesdays at 7:30pm 
�

VISIT OUR PARTNERS 
 
The Bay Institute 
www.bay.org  
 
 
California Academy of 
Sciences 
www.calacademy.org  
 
 
Chabot Space and Science 
Center 
www.chabotspace.org  
 
 
East Bay Regional Park 
District  
www.ebparks.org  
 
 
Exploratorium 
www.exploratorium.edu  
 
 
Girl Scouts of San 
Francisco Bay Area  
www.girlscoutsbayarea.org  
 
 
Golden Gate National 
Parks Conservancy 
www.parksconservancy.org  
 
 
Lawrence Berkeley 
National Laboratory 
www.lbl.gov  
 
 
Lawrence Hall of Science 
www.lawrencehallofscience.org  
 
 
Oakland Zoo 
www.oaklandzoo.org  
 
 
The Tech Museum of 
Innovation 
www.techmuseum.org  
 
 
UC Berkeley Natural 
History Museums 
http://bnhm.berkeley.edu/  
 
 


