
Happy New Year! 
 

ongratulations and THANK YOU for 
accepting the Vermont School Carbon 

Challenge! Your commitment to act puts you in 
the vanguard of those working to create a more 
livable and sustainable future...and we at the 
Vermont Agency of Natural Resources together 
with the folks at Carbonrally.com and our 
business partners in this venture sincerely 
appreciate your efforts. Climate change is clearly 
a daunting human challenge that requires each of 
us to do our part. You and your teammates have 
chosen to help turn the curve in the right direction 
by reducing your own generation of greenhouse 
gases. You have, as Gandhi once suggested, 
“…become the change, you want to see in the 
world”.  
 
As we begin this New Year there are twenty (20) 
Vermont school teams competing for the $16,000 
prize money. Three Vermont school teams are in 
the top ten nationally (6th, 7th, and 8th places)! 
 
Number of Team Members:       594 
Number of Challenges Taken:      2,313 
Number of Tons of CO2 Reduced:      50.57 
 
50 tons (100,000 pounds) of CO2 is the 
equivalent of… 
 
 
 
 
 
 
 
 
 

• 100,000 balloons, each 2.5 feet wide! 
(Forty-seven such balloons would fill your 
living room every day for more than 5.8 
years! 

• That generated by a 75 watt bulb left on 
for two hours a day for 555.5 months (or 
more than 46 years)!  

• That generated by watching 200,000 
hours of television (or 8,333 days or 
nearly 23 years)!  

• 820,000 cubic feet of CO2 – or the amount 
that could be stored in 50,000 average 
kitchen refrigerators! 

 
 

C What’s Your Footprint Worth? 
 

Take the Carbon Challenge and your school could win $5,000 

AGENCY OF NATURAL RESOURCES 

“Bit by bit, 
Students learn about 
the connections 
between climate and 
lifestyle, and rack up 
tons of carbon 
benefits along the 
way.” 
 
 Jason Karas, 
Founder of                     

 Carbonrally 

“As educators, this is a 
wonderful opportunity 
to address real-world 
issues in a concrete 
(and fun) way that 
empowers students to 
act today for a better 
tomorrow.” 
 
Jim Douglas, 
Governor of      
Vermont 

G

This project is made 
possible by the gener
support of our sponsors: 

ous 

Putting CO2 into Perspective
 

• A single 75 watt bulb burning for two hours a 
day generates an average of six pounds, or 
six big balloons, of carbon dioxide a month.  

• You produce 1/2 lb (pound) of carbon dioxide 
when you watch television for an hour. You 
put 20 lbs. (pounds) of carbon dioxide in the 
air when you burn 1 gallon of gasoline in your 
car.  

• One pound of carbon dioxide gas has the 
volume of 8.2 cubic feet. You could store two 
pounds of carbon dioxide in the average 
kitchen refrigerator. 

• A one-pound CO2 balloon would be about 2.5 
feet wide. Forty-seven such balloons would 
fill up your living room—every day.  

http://www.anr.state.vt.us/site/html/VSCC/
http://www.anr.state.vt.us/site/html/VSCC/
http://www.carbonrally.com/


CONGRATULATIONS…and PLEASE keep up this important work! 
 
PLEASE also consider growing your teams by reaching out to other classes and additional community 
members. OR…try to get another school in your school district to start a team. It’s not too late for new 
teams to take advantage of this opportunity to join the vanguard of young Vermonters helping to stabilize 
the global climate. Your efforts matter! 
 
If we at the Vermont Agency of Natural Resources can be of assistance to you in your efforts, please do 
not hesitate to get in touch with us using the contact information, below: 

Vermont Agency of Natural Resources 
Department of Environmental Conservation 

Office of Environmental Assistance 
103 South Main Street, The Cannery 

Waterbury, VT 05671-4911 
Attn: Doug Kievit-Kylar 

Phone 802.241.3628 
doug.kievit-kylar@state.vt.us

 
Thank you for your role as a responsible climate steward! 
 
 
 
Jonathan Wood, Secretary       The Carbonrally Team! 
Vermont Agency of Natural Resources     Carbonrally.com 
 

 
 
Carbon Dioxide in Our Lives  

Worldwide, average carbon dioxide emissions per capita are about 6 tons per year. In the U.S., the per 
capita average is nearer 20 tons per year. Of those 20 tons, about 12 tons come from commercial and 
industrial sources. The remaining 8 tons come directly from individual energy usage, namely 
transportation and home energy use. That is about the weight of two full-grown elephants and works out 
to about 47 pounds of CO2 a day for every man, woman and child in the country.  

Nearly a third of the carbon dioxide emissions generated in the U.S. come from transportation, and of 
those emissions nearly one-third comes from personal automobiles. Another major contributor of 
atmospheric CO2 comes from making the electricity that powers and lights our homes, our schools, and 
businesses. Coal-fired power plants, which account for half of all electricity generated in the U.S., release 
roughly 2 billion tons of CO2 annually while natural gas power plants emit 400 million tons. 

The pounds of CO2 emitted per kilowatt-hour (one hour's use of one kilowatt of energy) vary depending 
on the type of fuel your utility uses. Coal-fired power plants emit up to 2.49 lbs/kWh while wind, 
photovoltaic (solar) and other renewable energy sources release less. The national average, combining 
all energy generation methods, is about 1.34 lbs/kWh. 

How to Turn 6 Pounds of Gasoline into 20 Pounds of CO2

It seems impossible that a gallon of gasoline, which weighs about 6.3 pounds, could produce 20 pounds 
of carbon dioxide (CO2) when burned. However, most of the weight of the CO2 doesn't come from the 
gasoline itself, but the oxygen in the air. 

mailto:doug.kievit-kylar@state.vt.us


When gasoline burns, the carbon and hydrogen separate. The hydrogen 
recombines with oxygen to form water (H2O), and the carbon recombines with 
oxygen to form carbon dioxide (CO2). 

A carbon atom has a molecular weight of 12, and each oxygen atom has a 
molecular weight of 16, giving each single molecule of CO2 an atomic weight of 
44 (12 from carbon and 32 from oxygen). 

Therefore, to calculate the amount of CO2 produced from a gallon of gasoline, the weight of the carbon in 
the gasoline is multiplied by 44/12 or 3.7. 

Since gasoline is about 87% carbon and 13% hydrogen by weight, the carbon in a gallon of gasoline 
weighs 5.5 pounds (6.3 lbs. x .87). 

We can then multiply the weight of the carbon (5.5 pounds) by 3.7, which equals about 20 pounds of 
CO2! 

Basic Carbon Dioxide Chemistry 

• Chemical Formula: CO2  
• Molecular Weight: 44.01  
• Boiling Temperature at 1 atm (Atmosphere of Pressure): Ha! It does NOT boil at one atmosphere.  
• Temperature of Solid CO2 ("dry ice"): -78.2° C (195° Kelvin)  
• Common Uses of CO2:  

o Refrigeration (dry ice) 
o Fire fighting, fire extinguishers 
o Carbonated beverages (like soda!) 

• Critical Point: 31° C (304° Kelvin) and 73 atm. (atmospheres) of pressure. Compare this to water. Water has a critical point of 
374° C and 22 atm.  

• CO2 in the Atmosphere: The Earth's atmosphere is about 360 ppm. (parts per million) carbon dioxide gas. This concentration is 
an increase from 315 ppm. in 1960.  

• CO2 Production: You produce 1/2 lb (pound) of carbon dioxide when you watch television for an hour. You put 20 lbs. (pounds) 
of carbon dioxide in the air when you burn 1 gallon of gasoline in your car.  

• Geometry: The CO2 molecule has a linear shape. This means that the atoms in carbon dioxide are arranged like the picture 
above. The dark circle represents one atom of carbon and the two red circles represent oxygen atoms.  

• One Pound: One pound of carbon dioxide gas has the volume of 8.2 cubic feet (ft.3). You could store two pounds of carbon 
dioxide in the average kitchen refrigerator.  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


