What’s In An Energy Bill?    

Name: ______________________________













Date: ____/____/____ 
Hour: ____

Introduction: Although you have a lot of personal experience with energy, you may never have seen an energy bill.  In this activity you will work with two energy bills from a typical family living in the area.  One is a bill from the winter season, and one is from the summer season.  You will review the manner in which a typical residential consumer uses energy, its costs, and its sources.  You will also consider patterns of a family’s energy use, both weekly and seasonally.  In the end you may come to realize that there is a great deal to be learned from what’s in an energy bill.

Materials: 
Two energy bills from a typical area family—one winter and one summer.




A recent copy of Wisconsin Energy Statistics Highlights, published by the Wisconsin





Department of Administration, Division of Energy

Procedure: 
1.
Refer to the energy bill from the summer to answer these questions.

1a.
______ days      

How many days were there in the billing period?

1b.
______ KWH      

One kilowatt-hour (KWH) of electricity is equal to 1000 Watts of 

electricity used for one hour (in other words it is equal to the amount of energy needed to light ten 100 Watt light bulbs for one hour).  Energy utility companies express how much electricity a customer uses in KWH units.  How much electricity was used in total by this family in the billing period?

1c.
______ KWH / day  
How much electricity was used on average each day?

1d.
$________ / KWH     
How much did the utility company charge for one KWH of electricity 

(ignore customer charges and sales taxes)?

1e.
$________ / day   
How much did the electricity cost for this family on average each day 

(KWH used x rate from previous question—show your math work in the space provided, below)?

1f.
______Therms   

One Therm is roughly equal to 100 cubic feet of natural gas, or methane.  

Energy utility companies express how much natural gas a customer uses in units of Therms.  How much natural gas was used in total by this family in the billing period?

1g.
_____ Therms / day
How much natural gas was used on average each day?

1h.
$________ / Therm   
How much did the utility company charge for one Therm of natural gas 

(ignore all other charges except the natural gas costs per therm)?

1i.
$________ / day     
How much did the natural gas cost for this family on average each day 

(show your math work in the space provided, below)?

2.
Now refer to the energy bill from the winter to answer these questions.  Note that the units are no longer given to you on the answer blanks.  For each question, supply the proper unit to go along with your number answer.

2a.
________________
How many days were there in the billing period?

2b.
________________
How much electricity was used in total by this family in the billing period?

2c.
________________   
How much electricity was used on average each day?

2d.
________________  
How much did the utility company charge for one KWH of electricity







(ignore customer charges and sales taxes)?

2e.
________________   
How much did the electricity cost for this family on average each day 

(show your math work in the space provided, below)?

2f.
________________   
How much natural gas was used in total by this family in the billing period?

2g.
________________
How much natural gas was used on average each day?

2h.
________________   
How much did the utility company charge for one Therm of natural gas







(ignore all other charges except the natural gas costs per therm)?

2i.
________________   
How much did the natural gas cost for this family on average each day 

(show your math work in the space provided, below)?

3a.
What are likely reasons why this family used more electricity in the summer than in the winter?


__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

3b.
What are likely reasons why this family used more natural gas in the winter than in the summer?


__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

4a.
Consider the days of the week and how your family uses energy.  What day (or days) of the week do you think your family uses the most energy?  Explain why you think this is so.

__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________


4b.
What day (or days) of the week do you think your family uses the least energy?  Explain why you think this is so.

__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________


5.
Use the publication called Wisconsin Energy Statistics Highlights to answer the following questions.

5a.
Energy suppliers use many different fuels, or resources to provide the people of Wisconsin with all of the energy they consume.  What energy resources are used to supply Wisconsinites with energy?  Place them in order from the most-consumed resource to the one consumed the least.  After each one, list the percentage of energy consumed from that source statewide.

__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

5b.
Consider the small slice labeled Renewables.  What energy resources are used to supply Wisconsinites with renewable energy?  Place them in order from the most-consumed renewable resource to the one consumed the least.  After each one, list the percentage of renewable energy supplied from that source statewide.

__________________________________________________________________________________


__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Unit 1, Lesson 1: What’s In An Energy Bill?

Instructor’s Guide

Objectives:


Students will understand what is posted on typical energy bills.


Students will understand the sources of the energy they use.

Wisconsin Model Science Standards Addressed: 

Science Connections, A.12.6:  Identify and, using evidence learned or discovered, replace inaccurate personal models and explanations of science-related events. 

Science in Personal and Social Perspectives, H.12.6:  Evaluate data and sources of information when using scientific information to make decisions. 

The Main Thing: 

In What’s In An Energy Bill? your students will probably get their first-ever, thorough look at an imaginary, but typical energy bill.  Your students will become acquainted with and use a number of features present on the bill, in addition to seeing how much money needs to be paid.  They will be asked to consider some of their energy use patterns.  They conclude the activity by looking up the ways in which their energy is generated in Wisconsin.  A valuable exercise in itself, this activity sets up several other activities in which students will use an imaginary energy bill to look at much bigger issues.

Teacher Notes:

The teacher of this activity will have to decide first on an individual or group approach to its

completion.  If a group approach is chosen, it is still expected that each student individually complete
the written exercises.  You will need to produce copies of the required energy bills in advance for your students to use in completing this activity.  These are available through the WPS website.  

1.
An energy bill conveys useful information to consumers, and students will do important work with an energy bill several times in this unit.  Emphasize that the energy bills the students are using are very average, or typical for residential energy users—like them.  The accuracy of their objective answers should be checked.  Discussion of student answers to subjective questions 3 and 4 is naturally fertile.  Consider taking advantage of this discussion to reinforce and extend energy use concepts.

2.
To complete the activity, students will need to have access to an online or hard copy of Wisconsin Energy Statistics Highlights. Depending on your students and your approach, you may have students complete this activity in class or as homework.  The Wisconsin Energy Statistics Highlights pages students should use to answer question 5 are:

· Wisconsin Resource Energy Consumption, by Type of Fuel, and

· Wisconsin Renewable Energy Use, by Type of Fuel

Again, depending on your students and your approach, you may tell your students which pages to use, or you may ask them to figure it out on their own.


3.
Students are asked about Wisconsin’s renewable energy resources in 5b.  Depending on their level of knowledge or their curiosity, you may wish to develop a discussion about the difference between energy resources that are renewable vs. those that are nonrenewable.  This will be taught and emphasized later in this curriculum in Unit 3, Lesson 1—Wisconsin’s Energy Resources, and Unit 3, Lesson 2—Wisconsin Renewables.  The definitions used in those lessons follow.

Renewable

Energy resources that are replaced by natural processes at a rate comparable 

resource:

to their use.

Nonrenewable
Energy resources that are limited and can eventually run out.  These sources of 

resource:

energy cannot be replaced by natural processes on a time span of human significance.

Note: These definitions are based upon those published by the Union of Concerned Scientists
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