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Introduction


  One of the purpose is to educate how to save energy by changing habits and to be more aware of energy saving. The pilot schools were identified by having larger usages of electricity or gas then the average school.  In the summer of 2007 the schools are Baxter Elementary, Creekside Elementary, Muldoon Elementary, Ptarmigan Elementary, Senic Park Elementary, Taku Elementary, Service High, Aquarian Charter, and Benney Benson Charter were selected to be the pilots.  

This program provides the principles of these schools with a binder of information.  The information that was included was energy saving tips that consists of low cost, no cost ideas, and tables for electricity and gas usages for each month from January 2002 to July 2009.  The tables have current five year average, 2007 five year average, and the difference between them.  

The analysis used the breakdown of the monthly electrical and gas usages, the difference between the five year current and the 2007 five year.  Another investigation considered the square footage of the school and the degree days.  Degree days are difference be between the building and the outside temperature then for the month the differences are added together.  The square footages were obtained from the Ten-Year Capital Improvement Plan.
Analysis


For the energy usage tables that were provided to the principles the calculations were.


The current five year average was calculated by;


For each month (current+2008+2007+2006+2005)/5


The 2007 five year average was calculated by;



For each month (2006+2005+2004+2003+2002)/5


The difference was calculated by;



For each month (Current five year average- 2007 five year average)


The tables containing the degree day and the square footage calculation for the energy usages are.



For each month (usage/(square footage x degree days))

Percent Difference for 5 year average to 2007



For each month ((2007-5 year average)/ 5 year average) x 100

Percent Difference for 2007 to 2008


For each month ((2008-2007)/2007) x 100


Percent Difference for 2007 to 2009



For each month ((2009-2007)/2007) x 100

These calculations were used to find how efficient the school is in the usage of the electricity and gas.  The degree days help to take into consideration the outside temperature.  The square footage brings the schools to a usage per foot.  The five year averages take into consideration variations in usage.  The difference between the current and the 2007 averages will show if there has been an improvement.  The percent difference between the five year average, 2008, and 2009 to 2007 (this is the base year) will show if there has been an improvement.
Baxter Elementary

Baxter Elementary School has shown significant improvement in both electrical and gas usages.  The largest difference between current five year average and the 2007 five year average in electricity was in May.  The usage of electricity has show improvement over the last three years to be constant and in general lower then the year before.  The largest difference for gas was in April.  The usage of gas has also shown a stead decline in use over the last three years with each year being better then the one before.  The month that have the most electrical and gas usage is January.  

The electrical usage per square footage per degree days there was an improvement of 87% was obtained in July between 2007 and 2009 in percent difference in electricity. The months with the highest usage of electricity are July and August.   For gas the largest percent difference is 32% between 2007 and 2009.  The months with the most gas usage per square foot and degree days are July and August.  There is a general show of decline in usage per square foot and degree days with the exception of July and August there was an increases in electricity in 2009.  
[image: image2.emf]Electrical Usage for Baxter Elementary School



0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

January

February March

April

May

June

July

August

September October

November

December

Months

Usage

2002

2003

2004

2005

2006

2007

2008

2009


Graph I Electrical Usage for Baxter Elementary School
[image: image3.emf]Gas Usage for Baxter Elementary School
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Graph II Gas Usage for Baxter Elementary School

Creekside Elementary

Creekside Elementary School has shown some improvement in electrical usage when comparing the current five year average to the 2007 five year average.  In the gas comparison there was improvement and some loss.  The largest electrical improvement was in June and the smallest was in April.  When looking at 2009 to 2008 usage in electricity went up in January, March, April, May, and September.  The gas usage shows improvement between the current five year average and the 2007 five year average for the months of January, February, March, April, October, November, and December.  In the months of May, June, July, August, and September there is an increase in gas usage in the difference between the current and 2007 five year averages.  In comparing the years of 2008 and 2009 for gas usage there is an improvement in seven months of the year.  The month with the highest usage for electrical and gas is January.  

In the electrical usage per square footage per degree days the percent difference between 2007 and 2009 show improvement with the highest being 47% in July.  The months with the highest usage per square footage per degree days are June and August for electricity.  The gas usage there is an improvement for the percent difference between 2007 and 2009 for the months of March, April, May, and June, however for January, February, July, August, and September there is an increase.  The months having the highest usage of gas per square footage per degree days are July and August.
[image: image4.emf]Electrical Usage for Creekside Elementary School
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Graph III Electrical Usage for Creekside Elementary School
[image: image5.emf]Gas Usage for Creekside Elementary School
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Graph IV Gas Usage for Creekside Elementary School
Muldoon Elementary


Muldoon Elementary School has shown an improvement in the electrical usage.  The largest difference in electrical usage is in May and the second largest in June.  The usage went up in 2009 from 2008 in March, April, May, June, July, August, and September.  The months that show improvement between 2008 and 2009 are January, February, and October.  The month with the highest electrical usage is January.  The difference between the current and 2007 five yare averages show that there was no improvement in the gas usage.  There was more gas energy used in the current five year average then the 2007 five year average.  The largest gas usage is in January and the second largest is in December.  There has been an increase in gas usage between 2008 and 2009.

The percent difference between 2008 and 2007 for the electrical usage per square foot per degree days in electricity show improvement except for March.  In the percent difference between 2009 and 2007 for electricity show an increase in usage for May, June, July, and September per square foot per degree days.  This also showed improvement in January, February, March, and August.  In the usage of electricity per square foot per degree days the usage in 2009 was up from 2008.  The highest electricity usages are July and August.
In the gas usage per square footage per degree days shows little improvement for the percent difference between 2007 and 2009.   There is an increase in usage for January, February, March, May, June, and July.  The largest percent difference was in January.  The months with the highest gas usage per square footage per degree days are June and July.  Between the years of 2008 and 2009 the months show a decrease in March, August, and September.  
[image: image6.emf]Electrical Usage for Muldoon Elementary School
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Graph V Electrical Usage for Muldoon Elementary School
[image: image7.emf]Gas Usage for Muldoon Elementary School
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Graph VI Gas Usage for Creekside Elementary School
Ptarmigan Elementary


Ptarmigan Elementary School was renovated in 2004 there was an increase in square footage for the school.  To account for the renovation another analysis was done.  Taking the average of the usage data from September 2004 to December 2006 and comparing it to the current five year average.  With this analysis for electrical there is an improvement in all the months except September where there is an increase in usage.    There is a general decline in the usage of electricity between 2007 and 2009.  The month of September shows an increase in usage over the year.  The months with the highest usage for electricity are January and October.  The gas usage there is an improvement.  Between the years of 2007 and 2009 the months that show a decline in the usage of gas are January, February, May, and June.  The months that have the highest usage of gas are January and February.

The 2002 to 2009 analysis of the usages shows improvement in electricity between the 2007 five year average and the current five year average.  The months that have the highest usage in electricity are January and October.  The month that shows the greatest improvement is August.  The usage in gas showed an improvement for the months of January, March, May, June, July, August, September, and December in the difference between the 2007 and current five year averages.  In the month of July 2003 no data on the gas usage was found.  Over all the usage of gas declines between the years of 2008 and 2009, this shows improvement.  The months with the highest usage in gas are January and February.

The analysis of usage per square foot and degree days the electrical usage shows improvement for the percent difference between 2009 and 2007, only September shows and increases in usage.  Comparing the percent differences of 2007 and 2008 to 2007 and 2009 there was an increase in electrical usage.  For the gas usage there is improvement looking at the percent difference between 2007 and 2009 except in July, August, and September.  When looking at the percent difference between 2007 to 2008 and 2007 to 2009 there was improvement in the months of January, March, and June.  There was an increase of energy usage in 2009 from 2008.  The months with the most usage in gas are July and August for 2009.
[image: image8.emf]Electrical Usage for Ptarmigan Elementary School
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Graph VII Electrical Usage for Ptarmigan Elementary School
[image: image9.emf]Gas Usage for Ptarmigan Elementary School
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Graph VIII Gas Usage for Ptarmigan Elementary School
Senic Park Elementary


Senic Park Elementary School shows improvement in electrical usage when comparing the 2007 to the current five year averages.  One month shows an increase in electrical usages between the 2007 and the current five year averages in July.  When looking at the electrical usage between 2008 and 2009 there is a decrease in usage except in June and July.  The months that have the highest usage are January and July.  The gas usage show improvement as well except for February, June, July, and August when looking at the 2007 and current five year averages.  Comparing the usage of gas from 2008 to 2009 there is a decrease in the usages except for January and February.  The over all between 2007 and 2009 there is a gradual decrease in usage.  The months with the highest usage in gas are January and February.


The usage per square footage per degree days for electricity there is improvement; however there is an increase in the percent difference of 2007 to 2009 in February and July.  Comparing the percent difference of 2007 to 2008 and 2007 to 2009 there is an increase in the electrical usage per square footage per degree days in the months of February, May, June, and July.  The months that have the largest usages per square footage and degree days are February, and July in 2009.  The gas usage per square footage per degree days there is improvement when looking at the percent difference of 2007 to 2009 except in January.  Comparing the percent differences of 2007 to 2008 and 2007 to 2009 there is an increase in January and February, all the other months there is a decrease in the usage.  The months that have the highest usage in gas per square footage per degree days are July and August.
[image: image10.emf]Electrical Usage for Senic Park Elementary School
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Graph IX Electrical Usage for Senic Park Elementary School

[image: image11.emf]Gas Usage for Senic Park Elementary School
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Graph X Gas Usage for Senic Park Elementary School
Taku Elementary

Taku Elementary School decreased in electrical usage between 2007 and 2008 however in 2008 to 2009 there was an increase in the usage.  There was more electrical usage in the current five year average then the 2007 five year average with the exception of five months.  For the months of February, May, June, July, and October there was a decrease in the electrical usage between 2008 and 2009.  The months with the highest electrical usages are October and November.  The gas usage also declined between 2007 and 2008 similar to the electrical between 2008 and 2009 there is an increase in the usage.  Comparing the current and the 2007 five year averages there was an increase in the usages in eight of the months.  The months that had a decrease in gas usage between 2008 and 2009 are May, June, July, and August.  The months with the highest gas usages are January and November.

In the analysis of the electrical usage per square footage per degree days there was improvement.  Comparing the percent differences between 2007 and 2008 to 2007 and 2009 a decrease in the electrical usage, however two months show an increase in the usage.  The percent difference between 2007 and 2009 there is an increase in the electrical usage in March, April, and May.  Comparing the percent difference of 2007 to 2008 and 2007 to 2009 one month has improved March.  The other months show an increase in the usage between 2008 and 2009.  The analysis for the gas usage per square footage per degree days there are three months that show improvement in the percent difference between 2007 to 2008 and 2007 to 2009.  The usages decrease from 2007 to 2008 but then an increase in the usage from 2008 to 2009.  The months with the highest usage of electricity per square feet and degree days are August and July in 2009.  For the gas usage per square feet per degree day the months with the highest usages are September and July in 2009.
[image: image12.emf]Electrical Usage for Taku Elementary School



0

10,000

20,000

30,000

40,000

50,000

60,000

January

February March

April

May JuneJuly August September October

November December

Months

Usage

2002

2003

2004

2005

2006

2007

2008

2009


Graph XI Electrical Usage for Taku Elementary School
[image: image13.emf]Gas Usage for Taku Elementary School
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Graph XII Gas Usage for Taku Elementary School
Aquarian Charter 

Aquarian Charter School the electrical usage shows a general decrease in usage over the three year span.  Between the years of 2007 and 2008 there was an increase in electrical usage in the months of March, July, August, September, October, and December.  January and August of 2009 have increase in the electrical usage compared to 2008. Comparing the 2007 and the current five year averages there is a decline in electrical usages except for July and August.  The gas usage increased over the three years except in the months of June, July, and August there was a decline in the usage.  There has been an increase in gas usage between the 2007 and the current five year averages.  The months with the highest usages are January and December for the electrical and the gas.

The electrical usage per square footage per degree days the percent difference of 2007 to 2008 and 2007 to 2009 there was improvement in January, March, April, November, and December.  The months of July and August have the highest usage of electricity per square footage per degree days.  The gas usage per square footage per degree days in comparing the percent difference of 2007 to 2008 and 2007 to 2009 the usage declined in four of the months.  The months with the highest usage per square footage per degree days are July and August.

[image: image14.emf]Electrical Usage for Aquarian Charter School
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Graph XIII Electrical Usage for Aquarian Charter School
[image: image15.emf]Gas Usage for Aquarian Charter School
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Graph XIV Gas Usage for Aquarian Charter School
Benney Benson Charter 


Benney Benson Charter School shows improvement in the electrical usage over the three years.  In the months of October, November, and December there was an increase of the electrical usage.  Comparing the 2007 and the current five year average a decrease in eight of the months.  The months with the highest electrical usages are January and October.  The usage in the gas also shows a decline with November and December showing an increase in the usage.  Comparing the 2007 and the current five year averages show a decline except for June and July.  The months have the highest usage of gas are November and December.

The electrical usage per square footage per degree day there is a decline in the usage.  Analyzing the percent difference between 2007 to 2008 and 2007 to 2009 there is an improvement of the electrical usage.  The months that have the highest usage per square footage per degree day are July and August.  The gas usage per square footage per degree day there is decline in seven of the months. Comparing the percent difference between the years of 2007 to 2008 and 2007 to 2009 it show seven months having an improvement.  The months with the highest usage per square footage per degree days are July and August.
[image: image16.emf]Electrical Usage for Benney Benson Charter School
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Graph XV Electrical Usage for Benney Benson Charter School
[image: image17.emf]Gas Usage for Benney Benson Charter School
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Graph XVI Gas Usage for Benney Benson Charter School

Service High


Service High School was renovated in 2006 there was an addition of square footage with this our usage analysis starts in July 2006.  The energy usage of the pool was removed from the schools usages.  The electrical usage has decreased in seven of the months.  There was an increase in electrical usage in the months of January, July, August, October, and November.  The gas usage shows improvement in seven of the months.  There was an increase in usage in January, March, April, November, and December.  The months with the highest electrical usages are March and April.  The months of January and December had the highest gas usage.

The analysis with the usages per square footage per degree days also does not include the swimming pool in the usage or square footages.  The electrical usage per square footage per degree days the comparison between the percent difference of 2007 to 2008 and 2007 to 2009 there was an increase in usage.  Three months show an improvement over the percent difference of 2007 to 2008 in the 2007 to 2009.  The months with the highest electrical usage per square footage per degree days are July and August.  The gas usage per square footage per degree days shows improvement in the percent difference of 2007 to 2009 over the 2007 to 2008 percent difference in seven of the months.  The months that have the highest usage of gas per square footage per degree days are September and October.
[image: image18.emf]Electrical Usage for Service High School
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Graph XVII Electrical Usage for Service High School

[image: image19.emf]Gas Usage for Service High School
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Graph XVII Gas Usage for Service High School

Conclusion


The schools in the pilot program all show improvement in at least one of the energy usages.  The schools that have improvement in both electricity and gas usages are Baxter, Benney Benson, Service, and Senic Park.  Ptarmigan Elementary School improved in gas and for part of the year in electricity.  Muldoon and Creekside Elementary Schools improved in natural gas usage.  Aquarian and Taku improved in electrical usage. The school that did not have improvement in electrical is Taku Elementary.  Aquarian Charter, Creekside, and Muldoon did not have improvement in the natural gas usage.  

The month with the highest usage of electricity and gas is January.  The month with the highest usage per square footage per degree days in electrical and gas is July.  The degree days account for the variations in temperature.  The square footage removes if the school was renovated during the analysis time period.
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