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Energy Efficiency Projects 

College students and middle/high school students have recently joined forces to 

promote energy efficiency of the home and school to educate the public on how to 

save energy.  The student teams who have taken part in this pilot project are self 

motivated and guided.  They have identified the need in their community to reduce 

energy use.  Some students have focused on saving energy in their school.  These 

students will foster behavior change around the school and suggest efficiency 

upgrades to school officials.  Students will estimate the pay back for making 

changes to their school.  Those who focus on the home will audit their own 

residences and possibly those of others.  They will connect with community groups and conduct educational campaigns 

for the general public.  Their work could help low income families save money and stay warm this winter. 

Highly motivated and qualified college interns provide the support, training and inspiration for these student teams.  

They work closely with the teacher and students to help the project and goals become a reality.  This project has begun 

in several schools lucky enough to have a college nearby.  The interns and students have been very successful in starting 

this project! 

Clean Air Zone Projects 

Wagner Middle School in Winterport (MSAD #22) 

Eighth Grade students at the Wagner Middle School in Winterport (MSAD #22) have 

been working on a Clean Air Zone Service Learning Project.  With the assistance of 

Maine DEP Intern Megan Wibberly, these students are researching and addressing real 

community challenges. Teacher Carol Kiesman reports how excited they’ve been about 

this project and that they’ve already conducted “idling” observation research before and 

after school. In early November, students recorded the amount of time that both private 

vehicles and school buses idled in front of the 

school during peak drop-off and pick-up times for students. They also 

conducted an observation at the local convenience store in Winterport and 

another at the Winterport Post Office.  The students plan to present their 

results to school officials in order to establish a no-idling policy for the district 

schools.  Then they’ll design an outreach campaign to educate drivers about 
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Maine Interns Collaborate with MEEP! 

Jacob Urrutia (right) instructs his student team 

Clean Air Zone Service Learning Projects teach critical-thinking, problem solving and 

decision-making skills. These projects align with social studies learning results for civic action 

and are an authentic application of knowledge and skills students learn in the classroom. 

Green Schools News is a publication of: Maine Energy Education Program & the Maine Department of Environmental Protection (DEP), Bureau of Air Quality 

Your students can do a MEEP 
Service Learning project 

without an intern too! 
Contact MEEP for more info. 

(continued on page 2) 



 Clean Air Zone (CAZ) Projects 
(continued from page 1) 

how not idling their engines will result in cleaner, healthier air. 

More Schools Involved with CAZ Projects 

Other teams who also have innovative Clean Air Zone Service 

Learning Projects under way this year are Bonnie Burne’s 8th 

graders at Pemetic Elementary School in Southwest Harbor and 

Michelle Benoit’s Bangor High School Environmental 

Club.   Coming up in the New Year are projects in Lewiston 

with the High School Environmental Club 

and in Bath with Monica Wright’s 8th 

graders who will be studying about air 

quality beginning in March.   Each team 

has been assigned a Maine DEP College Intern to help them, thanks to special EPA funding this 

year. 

 Energy Audit Kits 
 Saving Energy at Home 

As the temperature begins to drop and home owners around Maine begin to worry about heating 

their homes, schools are taking action.  Some of Joe Owens’ students at Deer Isle Stonington High 

School identified the need in their community to increase the energy efficiency of homes.  They 

took it upon themselves to learn to do a basic home audit, market the opportunity to their 

community and then get out and conduct audits.   As commented by Nick Bunt: " I think it is 

lots of fun, I've learned lots and look forward to using my new skills helping the community." 

Your school could do this too!  MEEP has put together new home energy efficiency audit kits (as 

an alternative to the school audit kit) which  students can borrow and start assessing energy use in 

their own homes. This kit includes tools to investigate home electronics and phantom loads, find 

places where heat loss may be occurring and observe the lighting.  Students may decide to focus on their own homes 

or branch out to homes in their community, as exemplified by Deer Isle/Stonington.  As an alternative, students may 

choose to take what they learned in their home audit and educate their community on simple steps to save energy.   

This project will be supplemented by our new website, designed for students to input data on home energy use.  For 

more information see the article on the following page. 

CAZ in the News 

Thanks to UMF Asst. Professor Andrea Freed, the CAZ Service Learning Project concept has been featured in the 

December 2008, NSTA Science Scope Journal.  Check it out if you get the chance! 

Wagner Middle School CAZ Team 



For Southern and Western Maine 

(York, Cumberland and Oxford counties); 

Contact Peter Zack at 625-7833 or meep@psouth.net 

For all other counties: 

Contact Stefany Arsenault at 287-4855 or meep1@psouth.net 

You can also reach us by contacting: 

• Beth Otto, Carbon Footprint Educator:  287-6096,       

beth.otto@maine.gov 

• Anthony Sutton, Maine Conservation Corps/AmeriCorps: 

287-7027, tony.sutton@maine.gov 

MEEP Contacts 

MEEP News! 

Youth Advocacy Award 

American Lung Association (ALA) of Maine honored MEEP with the Youth Advocacy Award at their annual 

meeting in October 2008.  Energy issues are a top priority for ALA this year and they recognize the value 

MEEP provides with critical energy education to thousands of students and teachers throughout the state. 

Maine Science Teachers Association 

MEEP Director Peter Zack was also honored with the 

MSTA’s Philip Marcoux (non-traditional educator) 

award at their annual conference in October.  Peter 

was nominated for this award because of his ability to 

“complicate students’ thinking.”  His extraordinary 

teaching skills and personal outlook on living an energy 

efficient lifestyle serve as a beacon for us all.  

The Maine Green Schools action projects he’s initiated 

helps foster a better understanding of the importance of 

energy in our lives and how it affects our economy.  

Through Peter’s efforts, students gain insights and under-

standing of the pros and cons that energy choices have on 

our environment and the economy.  

Peter walks the talk, living in a solar home and being 

energy frugal, setting a positive example for us all. 

 The Move!  Program 

The Move! Program (formerly known as Kids and Trans-

portation) is an exciting series of classroom presentations, 

resources and activities developed to engage young minds 

by teaching Maine students how transportation impacts 

our world. With 30 different presentations, the program 

offers Maine teachers an opportunity to bring something 

new and exciting to the classroom at no cost. This is 

possible because the Move! Program is underwritten by 

the Maine Turnpike Authority and MaineDOT. 

The Move! Program is currently available in York and 

Cumberland Counties. The Move! sponsors and hosts hope 

to expand the Program in the next year to offer services 

throughout Maine. 

Each presentation is provided in the classroom by a Move! 

educator.  All presentations and resources are aligned with 

the Maine Learning Results. 

For More Information, contact Dave Carpenter at 324-

1437 or dcarpenter@themoveprogram.org.  

www.themoveprogram.org 

Move! is an educational program exploring transportation 

through science, math, social studies, the arts, and career prep. 

Interactive website for students 

MEEP and Maine DEP are working on a new website that 

would allow students to enter information about electricity 

use and phantom loads of home appliances.  Our hope is 

that students will collect data at home, enter it into our 

secure website, and then be able to 

immediately compare their data 

with that of other students.  There 

is a benefit to MEEP, too, as it will 

enable us to better assess our 

impact on energy consumption 

across the state. 

Coming 
Soon! 
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1 Dilute BTB in distilled water. If the mixture is not blue, mix in small amounts of baking soda until it turns blue. 
2 For MSDS visit www.alfa.com/webapps/ec120w.pgm -  then search item number: A17746  

  

CC101 Instructions 
 

Step One: Begin by asking students to hypothesize about the amount of CO2 

in car exhaust versus human breath. Using the color scale on the worksheet, 

have them guess where both gases will rank from blue to yellow. 
 

Step Two: Collect the car exhaust for the experiment. This can be done prior 

to the experiment but can also show the quantities of car exhaust based on the 

speed the bag inflates. Make sure bag is deflated before filling. When the bag 

is full, twist to seal in CO2 and secure the bag with a twist tie. 
 

Step Three: Collect the human breath sample. Instruct students to fill the 7” 

balloons in relative size to the car exhaust bag. Then twist the balloon to seal 

the carbon dioxide inside then use a twist tie to secure it.  Do not tie the 

balloon! Keep in mind to leave room in the neck of the balloon for the straw. 

Next, insert a straw into the neck of the balloon. Using the second twist tie, 

secure the lower section with the balloon and the straw.  Repeat the previous 

two steps with the car exhaust sample. 
 

Step Four: Begin experimenting with BTB. Using three Dixie cups, label 

them control, car, and human. Fill each cup with around 1 tablespoon of 

BTB. Insert the straw from the breath samples into the cups and remove the 

twist tie above the straw, releasing the withheld gas. Be sure that students 

handling BTB and releasing CO2 wear proper gloves and goggles. Lastly, 

Demonstrate the experiment with the car exhaust with the group as a whole, 

using the small clear cup. 
 

Step Five: Discussion. Ask students to explain which sample had the largest 

carbon dioxide content and their reactions to the findings. Were they correct 

in their assumptions? Greater variance between content then imagined? How 

can they relate this to fossil fuels and climate change? 
 

Extension: CO2 and the acidification of oceans. 

 

Materials needed: 

• Bromothymol Blue (BTB)1 

• Download and Review Material 

Safety Data Sheet for BTB2 

• Small, clear glass or cup 

• Bags from loaves of bread 

• Car Exhaust 

• 7” Balloons (use bread bags if there is 

a student with a latex allergy in your 

school) 

• Small Dixie Cups 

• Twist Ties 

• Straws 

Materials for each group: 

• Non-latex Gloves 

• 2 Pairs of Goggles 

• 1 Handout (next page) 

• 3 Dixie Cups 

• 1 Balloon  

• Two Twist Ties 

• 1 Straw 

Carbon Dioxide Experiment: 

In this experiment, students compare the concentrations carbon dioxide in human 

breath and car exhaust. CC101 in grades 5 through 12 can be applied to lessons in-

volving ecology, chemistry, earth science and more. This experiment works best 

with groups of 3 to 4. 
 

Bromothymol Blue is an acid-base indicator. Its range is pH 6.0 to 7.6. On this scale, 

BTB changes color on a gradient from blue (less acidic) to green to yellow (more 

acidic). When CO2  mixes with water, it forms carbonic acid. If you mix BTB with 

distilled water, you can figure out on a relative scale how much CO2 you are mixing 

with the water. You may want to simply tell your students that BTB changes color 

when it comes into contact with CO2 if they are not familiar with Chemistry and pH. 

 Climate Change 101 lesson— Carbon Dioxide 

Belfast students sealing carbon diox-

ide in the CC101 activity. 

Belfast students apply CO2 to BTB 
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CO2 Samples: Data Sheet 

Control Human Breath 
(from our lungs) 

Exhaust from 
Burning Fuel 
(from car tail pipe) 

Least Co2 Most Co2 

blue greenish 
blue 

bluish 
green 

green yellowish 
green 

greenish 
yellow 

yellow 

Color: 
 

____________________ 

Color: 
 

____________________ 

Color: 
 

____________________ 
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PLT creates  GreenSchools! Curriculum 
In December, MEEP sent Assistant Director Stefany 

Arsenault to Washington, DC to sit on an advisory 

committee for Project Learning Tree’s upcoming 

GreenSchools! curriculum.  The curriculum, which will 

be tested at four Learn and Serve sites across the country, 

involves students doing investigations (audits) of their 

schools.  Topics include energy, transportation, school 

site, water, solid waste and indoor environmental quality. 

Once the GreenSchools! curriculum has been vetted, 

other schools across the country will be allowed to 

participate.  Teachers will be offered a training on using 

this piece of curriculum and learn more about PLT’s 

GreenWorks! grants which are available to schools that 

need money to complete projects.  Stay tuned for 

trainings in Maine so that you and your students can 

participate in GreenSchools! 

Energy Heats Maine! 
Are mittens inherently warm?  Is there really such a thing 

as cold air?  These questions, and many others regarding 

thermal energy, are explored in the new PowerSleuth 

curriculum for grades 6&7: Energy Heats Maine! 

On a very snowy December 17th, Maine Mathematics and 

Science Alliance trained eight middle school science 

teachers to work with the new heat curriculum.  This 

spring, these teachers will test out nine lessons which are 

chock full of information and hands-on activities. 

After the trial period, the Energy Heats Maine! 

curriculum will be available to help teachers across the 

state meet the new learning results for thermal energy. 

This fall, MMSA unveiled Energy Lights Maine! for 

grades 4&5.  Energy Powers Maine! for grades 7&8 is 

up next. 

 New Statewide and National Energy Curricula! 

 Student Environmental Energy Survey 
Survey Shows Interesting Insights! 

Are you curious about how much people know and care about energy issues in your town or city?  Maine DEPs new Environmental/

Energy Survey is being used by students to establish a statewide baseline of energy awareness and attitudes of people in local 

communities.  See a sample question and responses below. 

Cool Communities Intercept Survey 

Energy efficiency is a HOT topic this year and great 

opportunity for a creative science or social studies 

project.  People make energy choices every day of their 

lives without thinking about them very much.  Many of 

these choices have a big impact on air quality and other 

environmental concerns. 

Students Can Add to our Database! 

Student groups around the state are creating innovative 

education campaigns in response to their survey 

results.  They choose a target audience and a specific 

“action” that they think they could influence with educa-

tion and create positive, humorous marketing messaging 

to encourage people to change that behavior.  Student-

designed communication tools could include print, film, 

broadcast, or other media based on whichever format 

they decide will best reach their local target audience. 

Your students can use this tool to see if there’s a need for 

education in their community.  What a great way to give 

them a sense of civic responsibility! Contact Deb 

Avalone-King to get started. 

(287-7028 or debbie.j.avalone-king@maine.gov) 

Our Survey of 159 Mainers says (as of 12/2008): 

Question: How likely are you to make changes in the way 

you live to reduce your contribution to the effects of 

climate change? 

Very Unlikely 

4% 
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 Mt. Blue High School: Preparing Students for the Green Economy 

Active and Passive Solar Energy: With instruction from 

Maine’s solar guru, Dr. Richard Komp, students have 

soldered and wired 148 photovoltaic cells (active solar) 

onto an Electrathon type vehicle (see photo at right).  

MacDonald plans to evaluate the efficacy of the car’s solar 

assist under race conditions in the spring.  In time, he’d like 

his charges to build a neighborhood electric vehicle. 

Next, MacDonald’s students (under Komp’s aegis) built 

three thermosiphon solar air heaters (passive solar) with 

recycled sliding glass door panels and no moving parts.  

One will be mounted on the south wall of Bogar’s 

“condo” (portable classroom) to gather data. The other 

two will make their way onto local homes. MacDonald 

has challenged his students to design a thermal switching 

device which will automatically shut down the heater’s air 

transfer when the sun is not shining. 

Wind Blade Design Challenge and Beyond: This spring, 

the Maine Composite Alliance (MCA) will sponsor the 

first “Wind Blade Design Challenge” for Maine high 

schools.  Participating teams of students will be provided 

with three foam blocks and continuous strand glass cloth.  

They will research, design and shape their own blades with 

composite infusion techniques.  The infusion services will 

be provided by the Mt. Blue’s Foster Tech Composite Lab, 

as well as the other such labs across the state.  His students 

will compete, as well as offer tutorial expertise.  John is 

pleased to promote composite awareness.  “Vacuum infu-

sion,” he says,” will demonstrate that composite work is 

not dirty, or smelly, or 

dangerous.”  With a grant 

from the Maine Technol-

ogy Institute, his students 

designed a traveling 

composites trailer to go 

beyond the wind blade 

challenge.  With a vac-

uum pump and precut 

materials, the trailer will 

travel to schools as a resource for composite projects. 

Home Energy Audits: Beth Otto, MEEP’s Carbon 

Footprint Coordinator, visited the Mt. Blue students in 

December.  She brought along an audit kit and taught the 

students how to use tools ranging from a light meter to an 

infrared camera.  MacDonald invited students from the 

local middle school to attend part of the session.  The 

University of Maine at Farmington is one of several sites 

around the country piloting a project under a National 

Science Foundation grant in which middle school 

students are trained to go into homes to investigate 

possible electricity savings—measuring phantom loads 

and identifying appliances that are “energy hogs”. 

MacDonald plans to have his own students conduct 

energy audits of their homes this year.  He also intends to 

become certified as a home energy auditor with an eye to 

having the students go into local residences during the 

next school year to provide auditing services. 

John MacDonald is no stranger to these pages.  For two decades a teacher at Mt. Blue High School’s Foster Technology 

Center in Farmington, MacDonald is the dean of Maine’s Electrathon mentors.  Over the years, GSN has followed his 

pre-engineering students who have designed nationally competitive Electrathon vehicles.  As part of this building process, 

John and his students piloted composite (closed molding) technology in Maine high schools. 

Recently we spoke with MacDonald to learn about his latest project, an alternative energy course held every other day 

for four hours.  For part of that time, MacDonald’s six vocational students are joined by 11 physics students of teacher 

Jake Bogar, a licensed engineer and former student of MacDonald.  The class integrates practical, hands-on engineering 

with vocational skills that MacDonald hopes to translate into the new green marketplace which, he feels, has a “huge 

potential, -just like computers”. Currently the course is focused on the following: 

Impressive.  Still, a reality check is in order.  “There’s so much information out there,” says MacDonald.  “We’re trying 

to find out what we can do reasonably.”  Plans for a zero energy classroom got ditched for lack of funding. And the glass 

panel on one of the air heaters was recently cracked in handling.  But then, no one said moving to a green economy 

would be easy. (John MacDonald can be reached at stmac@somtel.com ) 
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Maine Energy Education Program thanks our generous Sponsors: Student Climate Summit 

This year, high school & middle 

school Green Teams are invited 

to attend this informative and 

empowering event. 

Has your group done an energy 

efficiency project that you’d like to 

tell others about?  If so, this is the 

place for you! 

Date: April 4th & 5th 

Location: Farmington 

FMI: Drew Barton 

(Barton@maine.edu) 

 


