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Teacher’s Guide: Energy in New Mexico
SUMMARY:

This is a teacher’s guide to accompany a series of lessons, Energy in New Mexico, about sources of en-
ergy and electrical power generation in New Mexico. The lessons accompany the Dreaming New Mexico: A 
Map to the Age of Renewables resources (map and booklet) that provide information about electrical pow-
er generation and distribution in New Mexico. The Dreaming New Mexico materials present a data-driven 
vision to make New Mexico a major energy provider using our naturally abundant renewable energy. 

A summary of each Energy in New Mexico lesson is provided below. The lessons can be implemented 
together as a unit or separately. The lessons are designed to address three different levels: introductory 
(appropriate for upper elementary or students who need more basic skills development); intermediate 
(primarily middle school level or lower high school grades); and upper (high school or early college). This 
approach allows the teacher to pick the level that is most appropriate for the students, and the lessons 
can even be mixed to develop skills as needed. Some lessons use the same handout for all three levels, 
but there are different implementation instructions for the levels in this teacher’s guide.

• LESSON 1: Introduction: Sources of Energy - This lesson provides a brief introduction to renewable and 
nonrenewable sources of energy. If students already have this background knowledge the introduc-
tion can be skipped.

• LESSON 2: Tracing Your Energy Sources - Students investigate where their electricity is produced, how 
much electricity is used in their household, and the potential for renewable energy generation near 
where they live.

• MATH EXTENSION: What is a Watt? - Students are introduced to different units used for power and 
practice the important skill of unit conversions using their own household data and New Mexico data.

• LESSON 3: New Mexico’s Unique Energy Environment – Students work in groups to investigate how New 
Mexico’s weather, geography and/or geology impact the availability/prevalence of the energy forms 
of solar, wind, hydro, geothermal, biofuels, uranium, natural gas, and coal. Each group is assigned a 
type of energy (coal can have more than one group) and presents their information to the class. This 
lesson introduces students to different types of energy (e.g. kinetic, electromagnetic) and the idea 
that energy can be converted from one form to another.

SUBJECTS: Math, Social Studies, Science

SKILLS: reading comprehension, computation, unit conversions, critical thinking, making connections, 
map reading, Internet research

AUTHOR: Stefani Dawn PhD, University of New Mexico College of Pharmacy, Environmental Health Sciences

REVIEWERS: Sara Cahn, Environmental Education, Cottonwood Montessori School; Laurie Gilbert, Math 
and Science, Menaul School

Dreaming the Future Can Create the Future http://www.dreamingnewmexico.org
A Bioneers Collaborative Program  http://www.bioneers.org
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PREPARING FOR THE LESSON:

• Gather and review materials (the materials list is below divided by lesson)
• LESSON 1: Introductory Level

 ◦ Copy and cut out the game cards.
 ◦ Assemble the other materials for the game. Some materials such as the colored material may need to be 

gathered several days ahead of time)
 ◦  Label sections of the room with the different sources of energy (natural gas, nuclear, solar, wind, geo-

thermal, water, biofuel and coal.)
• LESSON 2:

 ◦  Students will need to collect data on items that use electricity in their homes and bring an electric bill 
from their home prior to beginning the lesson.

 ◦  Identify your nearby power plants from the New Mexico Power Plants table (if your community is near a 
county border look at all counties).

• LESSON 3:
 ◦ Divide the students into groups (Introductory/elementary: solar, wind, hydro, geothermal, biofuels; 

Intermediate and Upper/middle school and high school: add uranium and 2 groups of coal).

MATERIALS

• 3-5 - Dreaming New Mexico: A Map to the Age of Renewables booklet(s) and map(s). Materials are also avail-
able online at http://www.dreamingnewmexico.org/.

LESSON 1: Introduction: Sources of Energy

• Student Handouts
 ◦ Introduction: Sources of Energy

• Introductory level lesson:
 ◦ Energy Source Game Cards – 19 source cards, minimum 6 renewable/non-renewable (total 25 cards, and 

renewable/non-renewable cards to increase to the total students in the class)
 ▫ If you play with one set of cards as a whole class, then make 1 copy of each of the cards and multiple 

copies of the “renewable/non-renewable” cards, so that each student in the class has a card.
 ▫  You could also play the game with smaller groups and pull out some of the energy sources (e.g. not 

include nuclear energy)
 ◦ Black t-shirt, blanket, or swath of material
 ◦ Blue t-shirt, blanket, or swath of material
 ◦ Red t-shirt, blanket, or swath of material
 ◦ Yellow t-shirt, blanket, or swath of material
 ◦ 3 - signs with flames on it that can be hung around the neck
 ◦ 3- CO2 – Carbon Dioxide signs
 ◦ 4 - Toxic symbol signs
 ◦ 1 - radioactive symbol sign
 ◦ 5 - Clean Air signs that can be hung around the neck
 ◦ 1 - Coal sign (or written on board to indicate coal section of the room)
 ◦ 1- Biofuels sign (or written on board to indicate coal section of the room)
 ◦ 1- Water sign (or written on board to indicate coal section of the room)
 ◦ 1- Wind sign (or written on board to indicate coal section of the room)
 ◦ 1 - Nuclear sign (or written on board to indicate coal section of the room)
 ◦ 1- Natural gas sign (or written on board to indicate coal section of the room)
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LESSON 2: Tracing Your Energy Sources

• 4-5 Light bulbs of different sizes and watts
• 3-5 NM Maps
• Overheads, papers or categories written on the board where students can write down their data for the fol-

lowing categories: Number of Lights; Other Items that Use Electricity; Name of Electric Company on the Bill; 
Number of kilowatt hours (kWh) listed on the bill. For “other items” people can place a check mark next to 
repeat items (e.g. refrigerator)

• Student Handouts
 ◦ New Mexico Energy and You
 ◦ New Mexico Power Plants

MATH EXTENSION: What is a Watt?

• Student Handouts
 ◦ What is a Watt?

LESSON 3: New Mexico’s Unique Energy Environment

• Student Handouts
 ◦ New Mexico’s Unique Energy Environment
 ◦ Internet Resources to Get You Started

 ▫ Copies of student resource materials if there is no Internet access or books available for them to do 
their own research

 ◦ (Intermediate and Upper) Types of Energy

IMPLEMENTING THE LESSON:

PRIOR TO STARTING LESSON 2

Several days before the lesson inform students that they will need a copy of a recent electrical bill and they 
will need to collect data on the number of lights and electrical appliances they have in their house.
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LESSON 1: INTRODUCTION: SOURCES OF ENERGY
Orient the students to electricity through questioning and connecting them to what they know.
Skills: making connections/analogies, critical thinking

1. Introduce the activity by turning the light in the classroom off and on and asking students the following 
questions. Be sure to provide time for students to respond. Responses you are seeking are provided in bul-
lets. Example analogies are provided to help develop student understanding. Depending on the grade level of 
the students, they may already be familiar with some of these concepts, so adjust as needed.

Introductory Intermediate, Upper
• I’m turning the lights off and on with this switch, 

but is it the switch that is making the power to 
light up the lights?

 ◦ No
• What is it that the switch does?

 ◦ It controls the flow of the electricity from the 
wires to the lights.

 ◦ Analogy to reinforce concept: What happens 
if you turn the faucet on at the sink? Fau-
cets act like the switch to control the flow 
of water. Now think about the water, does 
the faucet make the water there at the sink? 
No. The water has been moved from some-
place, like a lake, river or from underground, 
through the pipes to your sink.

• Do you think the switch makes the electricity or is 
the electricity coming from someplace else?

 ◦ Like the water, the electricity is coming from 
someplace else.

• Can you give me some examples of where the elec-
tricity comes from?

 ◦ Student responses may vary depending on 
their level of understanding – some may say 
wires like the ones they see outside, just 
clarify that the wires carry the electricity 
from the place that electricity is made to the 
buildings and homes that need to use it. We 
want to know what makes the electricity.

 ◦ Burning coal, burning gas that comes out of 
the ground, burning plant materials (biofu-
els), from the sun, the wind, heat that comes 
from the ground (geothermal)

• Has anyone seen an electricity generating plant?
 ◦ If you have access to a projector you may 

want to share the images provided in the 
associated Power Point presentation titled 
“Images Electricity Generation Plants.” Imag-
es include a coal fired power plant, gas-fired 
power plants, gas-fired power plant, nuclear 
plant (which New Mexico does not have),

• Turn the light switch off and on and ask, “What 
does this switch do?”

 ◦ It controls the flow of the electricity from the 
wires to the lights.

 ◦ Analogy to reinforce concept: What happens 
if you turn the faucet on at the sink? Fau-
cets act like the switch to control the flow of 
water from someplace else, like a lake, river 
or from underground, through the pipes to 
your sink.

• Have you seen an electricity generating plant? 
What do these plants use to make the electricity?

 ◦ coal, natural gas, nuclear, solar, wind, biofu-
els

 ◦ emphasize that these are different sources of 
energy, some of which are produced here in 
NM.

• If you have access to a projector you may want to 
share the images provided in the associated Power 
Point presentation titled “Images Electricity Gener-
ation Plants” (link to the slides*). Images include 
a coal fired power plant, gas-fired power plant, 
nuclear plant (which New Mexico does not have), 
solar plant, wind plant, biofuels plant
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solar plant, wind plant, biofuels plant

 ◦ You just saw some images of different types 
of power plants. Now let’s learn a bit more 
about the different sources of energy that are 
used to create the power in these plants.

Introductory Intermediate, Upper
2. Distribute student handouts for LESSON 1: Introduction: Sources of Energy. You can have the students read 

the initial written information out loud in class or have them read it silently individually.

3. Students play an interactive game to learn about 
energy sources.

• The directions are on the student handout. Dis-
tribute and review the directions with the students 
and orient them to the different signs and materi-
als and energy source sections of the rooms.

• Distribute the energy source game cards to the 
students. There are 19 source cards and a mini-
mum of 6 renewable/non-renewable cards for a 
total of 25 cards. You can add more renewable/
non-renewable cards to increase the number of 
cards to match the total number of students in 
the class, if you play the game with the class as a 
whole.

3. Students should individually complete the table as 
instructed in numbers 1-3, which will take about 
~10-15 min. Review concepts (renewable energy 
and pollution from energy production) and discuss 
as needed.

• This activity primarily discusses pollution that 
occurs directly from the utilization of an energy 
source. You can expand the discussion or have 
students investigate pollution from various pro-
duction aspects of the different types of energy 
(e.g. production of solar panels for solar energy or 
mining for uranium or coal).
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LESSON 2: NEW MEXICO ENERGY AND YOU
SECTION 1: Where does your electricity come from?

1. Introduce the students to the second lesson.

• Ask the students if there are any electricity generating plants nearby? (Where the class/school/town is locat-
ed)

• Unless students live near a plant, many will probably not know the answer to this question.
• Have the students look at the Dreaming New Mexico: A Map to the Age of Renewables and identify and note 

their location and the different types of power plants shown on the different maps (“environmental justice,” 
“biofuels,” “windpower,” and “solar potential”). 

 ◦ Ask the students what power plants are nearby. Ask “Do we know if that is where our power is made?” 
At this point students may not know the answer to that, which is OK, there is no need to know the 
answer, the goal is to generate curiosity.

 ◦ Inform the students that they will do a more in-depth investigation into where the energy used in their 
homes and community comes from.

• Inform the students they need their electric bill and household electrical appliance and lights data for the 
next part of the activity.

Introductory Intermediate, Upper
2. Distribute the Student Instructions for New Mexico 

Energy and You and have the students complete 
#1. They will work in pairs or small groups to 
brainstorm and share what they know about elec-
tricity. Briefly discuss the answers as a class.

3. Have students complete questions #2-5 and write 
them under the appropriate headings on the board 
or on an overhead. The headings are: Number of 
Lights; Other Items that Use Electricity; Name of 
Electric Company on the Bill; Number of kilowatt 
hours (kWh) listed on the bill. For “other items” 
people can place a check mark next to repeat items 
(e.g. refrigerator). Discuss and summarize.

• Math extension: Have all of the students write 
down their number of lights data and kWh data on 
the board and find the range, median, average, 
and mode for the data. All ages of students benefit 
from continued practice of this.

2. Distribute the Student Instructions for New Mexico 
Energy and You and have the students complete 
the first section “Where does your electricity come 
from?” (~15 minutes). Instruct the students to 
stop after Section 1 (stop before beginning “Trac-
ing Your Energy Sources”).

• Have students share their answers from #1-4 and 
write them under headings on the board or on 
an overhead. Headings are: Number of Lights; 
Other Items that Use Electricity; Name of Electric 
Company on the Bill; Number of kilowatt hours 
(kWh) listed on the bill. For “other items” people 
can place a check mark next to repeat items (e.g. 
refrigerator). Discuss and summarize.

• Math extension: Have all of the students write 
down their number of lights data and kWh data on 
the board and find the range, median, average, 
and mode for the data. All ages of students benefit 
from continued practice of this.
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SECTION 2: Tracing your energy sources

Introductory and Intermediate Upper
• Transition into Section 2. Have the students read the introduction to 

Section 2 out loud to the class.
• (Students need to know the county in which they live for this activ-

ity.) Ask the students if anyone knows in which county they live? 
Review a New Mexico map with counties as needed.

NOTE: If you live near the border of two (or more) counties you can have 
them choose one or both. You may want to review the “New Mexico Power 
Plants Table” to help decide whether to use one or more of the adjacent 
counties.

• Transition into Section 2. Have 
the students read and complete 
this section on their own.

• Review and discuss with the 
class as needed.

Introductory Intermediate
• Distribute the handout “New 

Mexico Power Plants” and 
instruct students to complete 
#6a-g on their own or with a 
partner.

• Review as needed and reinforce 
the reasons why renewable 
energy is important for us as 
individuals, New Mexico, and 
the world.

• You may want to discuss the 
two largest power plants in NM 
and how much power do they 
produce? What is the total 
amount of power.

• Distribute the handout “New 
Mexico Power Plants” and 
instruct students to complete 
#5a-i on their own.

• Review as needed addressing 
the following main points:

• What are the two largest power 
plants in NM and how much 
power do they produce? What is 
the total amount of power

• Decentralized power (refer to 
the images on page 14 of the 
Dreaming New Mexico: A Map to 
the Age of Renewals.)

• Sources of power and their 
pollution.

SECTION 3: Renewable energy in New Mexico

• Distribute Section 3 and instruct them to complete the work independently.
• Review the answers as needed and as time allows.
• The Introductory level lesson has an activity sidebar with suggestions to get students out of the class room 

and experience the energy of the sun and the wind, but this is appropriate for the intermediate and upper 
levels too. You can design a data collection activity if you are able to get wind and UV meters. You can also 
get small generators that light up LED bulbs and have students build mini-turbines. Or you can have students 
make vehicles that roll when the wind blows into a sail. All of these things demonstrate how energy can be 
“captured” and used form the sun or wind.

MATH EXTENSION: What is a Watt?

• Write kW on the board or overhead. Ask the students if they know what kWh means? Inform them of the 
following to introduce them to Section 2: What is a Watt?.

 ◦ kWh is an abbreviation for the unit kilowatt hours
 ◦ A unit gives meaning to numbers. It lets you know if the number is referring to a length, volume, tem-

perature, amount of a solid or liquid. 
 ◦ Ask what they think kWh refers to? You can try leading them by asking, “Does it refer to length? Vol-

ume?...Energy?
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 ▫ Refers to energy
 ◦ Break down the unit into its different parts.

 ▫ Kilo adds more information about an amount since kilo = 1000. This is used for big numbers so you 
can write 3 kilos instead of 3,000 OR 300 kilos instead of 300,000. It can be challenging to have to 
tracks lots of zeros.

 ▫ Watts is a measure of power
 ▫ Hours is a unit for time

Introductory, Intermediate and Upper

• Write the letter W on the board.
• Ask the students again what watts represent. Power.
• Distribute Section 2 and have the students read (individually or out loud to the class) the introduction to 

“What is a Watt?”
• Have the students complete #5 and then review the answers with the class.
• Relate the unit of watts to something familiar to the students (lightbulbs). Pass around light bulbs. In-

struct the students to write down the watts on the bulb(s) in question #6.
Introductory Intermediate Upper

• Have students complete #7 and 8
• Review #9a-d together as a 

class. Students will need the 
information from their electric 
bill for this section. 

• Have students share examples 
of how much energy is used in 
the household in one month. 
Write examples, on the board.

• Have the students complete #7 
and 8

• Have the students write their 
answer in 9.a. and then go 
through Practice Steps 1 and 2 
to show and verbally explain to 
students how to do the math 
using unit conversions. Intro-
duce and reinforce the words 
units, convert, and unit conver-
sion.

• Have students complete 9.b. 
on their own. Review several 
examples using the students’ 
household energy data. Rep-
etition is the best practice for 
students to begin to understand 
how to do unit conversions. 
(Example provided below)

• Have students complete 10.a. 
and b.

• Have the students read through 
and try the unit conversion 
tutorial on their own, then 
review. Have students com-
plete #7 and 8. If students 
are already well versed in unit 
conversions then have them go 
directly to #7 and 8.
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EXAMPLE FOR INTERMEDIATE AND UPPER?* LEVELS
EXAMPLE - STEP 1: How many watts (W) is 537 kilowatts (kW)?

Introductory
• Have students guess how many bulbs would light up simultaneously (for one hour’s time). This is just a 

guess to get them started thinking about this question. You could write down the guesses and revisit them 
following the calculations.

• Have the students answer 9-e-h and then discuss as a class.
• Walk the students through 9i-j then have them complete 10a and b on their own. Discuss number 10 as 

needed.

MATH EXTENSION - SECTION 2: What is a Mega Watt? (Intermediate and Upper)

• Distribute Section 2 and instruct them to complete the work independently.
• Review the answers as needed and as time allows.

537 kW

step 1: 537 kW

1 kW

1000 W
x =

537,000 W

537 kW = 537,000 W

STEP 2: How many light bulbs can you light up?

537,000 W
step 2: x

100 W

1 bulb
=

537,000 bulbs

100
=

5,370 bulbs

Cancel the units 
(The same unit divided 
by itself is 1 and they 

cancel)

Multiply the numbers 
(rewritten so it is clear 

and can be read)

Left with watts

1000 W
x

537 kW
=
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LESSON 3: ALL LEVELS

1. Inform the students that New Mexico uses and/or produces all forms of the energy presented in the introduc-
tory activity Introduction: Sources of Energy. Some forms of energy are more or less abundant here because of 
New Mexico’s weather, geology or geography. 

2. Distribute the student handout New Mexico’s Unique Energy Environment. Inform the students they will work 
in groups (solar, wind, hydro, geothermal, and biofuels for introductory/elementary level, add uranium and 
coal groups for intermediate/middle and upper/high school levels). They will answer the following questions 
and then present that information to the class. An example is provided for you to share with the students.

• Provide a brief introduction about this type of energy building upon what was already reviewed in the Intro-
duction: Sources of Energy activity. 

 ◦ Define the type of energy:
 ◦ Describe how the electrical energy is made

 ▫ Intermediate and upper students can use the Types of Energy handout to identify the types of energy 
(e.g. thermal, kinetic, etc.) involved with their energy source.

 ◦ Identify if it is renewable or non-renewable
 ◦ Identify if the energy source generates pollution when used to make energy

 ▫ If desired, students can get into more detail about other forms of pollution associated with the ener-
gy source (e.g. mining or equipment production)

 ◦ The energy potential for New Mexico (about how many MW, is that a high, medium or low potential)
 ▫ NOTE: Some of this information was addressed in Lesson 2. Students can refer to that lesson for help. 

It can be helpful for students to re-present similar information in a different context.
• Are there certain parts of the state that have concentrated amounts of this type of energy?
• Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 

researching has good potential or poor potential as a source of energy here.

• Potential for the energy source to provide energy for all of New Mexico and/or beyond New Mexico.

EXAMPLE: Tidal/Wave Energy 

Another form of renewable energy is using ocean waves or changes in the ocean’s tides to generate elec-
tricity. Since the water is moving it possesses kinetic energy. The kinetic energy is used to move motors and 
cylinders (mechanical energy)which then drive electrical generators (electrical energy).

NOTE: It is suggested that the investigation into uranium and coal be for intermediate/middle or upper/
high school level students. There is a lot of complex geological information and concepts related to uranium 
and coal that may be frustrating for younger or developing reading-level students. You may consider provid-
ing a simplified presentation of uranium and coal (answering the same questions) for the classes who do not 
investigate those items.

NOTE: If coal is assigned in your class, it could constitute two groups, one focusing on different parts of 
New Mexico (e.g. the northern and southern half) or they can focus on different geologic formations in New 
Mexico that contain coal.

3. Review the grading rubric with the students so they are clear about the expectations for their presentation.

A list of resources is provided as part of the student handout. Basic data/information from the resources is 
provided for your reference in the Assessment section of this Teacher’s Guide. They are referenced by their num-
ber in the Resources handout. If students do not have Internet access, you can provide students with print-outs 
from the websites. For a more in-depth investigation, students should expand beyond the resources provided.
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ASSESSMENT

LESSON 1: Sources of energy

Introductory level: students play the game

Intermediate and upper levels:

Table 1

Instructions: Draw a line to match the energy source with its description

Renewable 
(R) or  

Nonrenewable 
(N)

Polluting/
Co² (P) or 

Less  
Polluting (L)

Energy 
Source

N P coal

N P natural gas 
(methane)

N P or L 
(although does 

not produce 
Co² a leak is  
polluting)

nuclear

R P biofuels

R L sun

R L wind

R or N 
(students can 
argue either 

way, in a desert 
or time of 

drought it may 
be viewed as N)

L water

R L geothermal

Description
• This can include wood, manure, algae, trash, and 

plants. It can be burned directly or used to make 
ethanol (a type of alcohol) or methane gas, which 
are also burned to make energy. Burning makes 
carbon dioxide and can release other toxic chem-
icals, depending on what is burned. This may be 
one way to use plentiful waste products, but it has 
to be done carefully to protect the environment.

• This is mined from the ground and burned to make 
energy. It takes millions of years for the earth to 
make this from dead plants. When it is burned it 
releases carbon dioxide and toxic chemicals like 
mercury.

• This is a natural resource but it is limited in desert 
areas. It is used to turn wheels or turbines when it 
falls from one height to a lower height. It does not 
produce carbon dioxide or other toxins when used 
to make energy, but dams have to be made to use 
it, which can affect natural habitats.

• Beneath the earth is a lot of heat and some of it 
rises close to the surface (like a volcano or hot 
springs). This energy will be around for as long as 
the earth exists. It does not make carbon dioxide 
or other pollution when used to make energy.

• This is air in motion. New Mexico gets a lot of it 
in the springtime. As long as the earth is around, 
this will be too. It does not make carbon dioxide 
or other pollution when used for energy.

• This is from radioactive material (uranium) mined 
from the ground. Once the material is “spent,” or 
used, it has to be stored safely for thousands of 
years because it is still radioactive and very toxic. 
This energy type does not make carbon dioxide, 
but if it leaks from the power plant or storage 
areas it can be very dangerous for a long time.

• This is usually pumped from the ground from old 
fossil beds, but also can come from biodegrading 
plant and animal matter. It is not a solid or liquid. 
It is toxic by itself and is burned to make energy, 
which releases carbon dioxide.

• New Mexico has a lot of this kind of energy, out-
shining many other places! It will keep coming for 
millions of years. It is considered a clean energy 
since it does not make carbon dioxide when used 
for energy.
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LESSON 2:

SECTION 1: Where Does Your Electricity Come From?

NOTE: The questions are similar for all levels of the lessons, just some slight variations in the wording. 
The Introductory level has fewer questions and #1 is a dialogue between the students.

1. How many lights do you have in the house?

Answers will vary. Check that work is complete.

2. List other items where you live that use electricity.

Answers will vary. Check that work is complete.

3. Look at your electric bill. What is the name of the electric company listed on the bill?

Answers will vary. Check that work is complete.

4. What is the number of kilowatt-hours (kWh) listed on the bill? Write down the length of time for the bill. 
Most bills are issued each month.

Answers will vary. Check that work is complete.

SECTION 2: Tracing Your Energy Sources (All levels except numbering is different).

6/5. Identify nearby power plants. Use the New Mexico Power Plant handout to identify nearby power plants 
and to answer the questions below. 

a. What is/are the name(s) of the power plants nearest to your community? (They are listed by in the table 
county.)

Answers will vary, refer to the New Mexico Power Plants handout.

b. What is/are the names of the utility company(ies) that owns the power plant(s)? Is this the same name that 
is listed on your electric bill? If not, write down the name on the bill as well.

Answers will vary, refer to the New Mexico Power Plants handout.

Introductory Intermediate and Upper

c. What is the source of energy for the power 
plant(s) nearest to you?

Answers will vary, refer to the New Mexico 
Power Plants handout.

d. Does/do the power plant(s) near where you live 
provide energy to your city? Explain.

Answers will vary, refer to the New Mexico 
Power Plants handout.

e. Which two power plants make the most energy in 
New Mexico? What is their source of power? How 
many megawatts (MW) does each make?

Four Corners (coal, 2269.6 MW) and San 
Juan (coal, 1848 MW)

f. Look at notes column of the New Mexico Power 
Plants table. Is your utility company listed as one 
of the owners/users? If so, what do you think 
that might mean about where your power comes 
from? Do you think it comes from the power plant 
closest to where you live or from one of the big 

c. How many megawatts (MW) of power does the 
power plant nearest your community produce?

Answers will vary, refer to the New Mexico 
Power Plants handout.

d. What is the source of energy for the power 
plant(s) nearest to you?

Answers will vary, refer to the New Mexico 
Power Plants handout.

e. Does/do the power plant(s) near where you live 
provide energy to your city? Explain.

Answers will vary, refer to the New Mexico 
Power Plants handout.

f. Which two power plants make the most energy in 
New Mexico? What is their source of power?

Four Corners (coal, 2269.6 MW) and San 
Juan (coal, 1848 MW)

g. How many MW does each produce? 

See answer above
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SECTION 3: Energy Distribution and Renewable Energy in New Mexico (All Levels)

NOTE: The questions are similar for all levels of the lessons, just some slight variations in the wording. #6 
and #8 are not in the Introductory Level.

6. Look at the poster “Dreaming New Mexico: The Age of Renewables” and list the five types of renewable energy 
in New Mexico.

 Solar, wind, biofuels, geothermal, hydropower

7. Using the four maps “Solar Potential,” “Wind Power,” “Biofuels,” and “Geothermal + Hydropower” and answer 
the questions.

SOLAR POTENTIAL:

a. Look at the “Solar Potential” map and find where you live on the map. What is the color for your part of the 
map? If you are in the brown mountain areas then go to the nearest color (yellow, orange, red).

Answers will vary, refer to the map.

b. Each color (yellow, orange, or red) shows the amount of energy the sun may be able to produce if solar panels 
were placed there. The units are kilowatt hours per square meter per day (kWh/m2/day) . How many kWh/
m2/day can be made at or near the area where you live?

Answers will vary, refer to the map.

c. Read the information below the “Solar Potential Map” and/or on page 9 of the booklet. Where does New Mex-
ico rank nationally in potential for solar energy?

One of the highest on the planet. Page 9 it says second best in the U.S.

d. Below the map it says “In one dream, New Mexico solar produces 1.1 million MW of electricity…” That is 1.1 

power plants?

Answers will vary, refer to the New Mexico 
Power Plants handout.

g. Look at the maps titled Regional Grid and New 
Mexico Grid. Does the information on the map 
support the answer you gave in 11.h.? Do you 
think the power to your house comes from the 
power plant closest to where you live or from one 
of the big power plants?

Answers will vary, but in many cases stu-
dents should identify that a lot of New Mexico’s 
power does not come from the power plant 
physically closest to where they live. The power 
is instead made from a few large plants, which 
is then distributed across the state.

h. Look at notes column of the New Mexico Power 
Plants table and review the distribution of use/
ownership for the two largest power plants. Is 
your utility company listed as one of the owners/
users? If so, what do you think that might mean 
about where your power comes from?

Answers will vary, refer to the New Mexico 
Power Plants handout.

i. Look at the Dreaming New Mexico: Age of Renew-
ables maps titled Regional Grid and New Mexico 
Grid. Consider your responses for 11.e., 11.g. and 
11.h along with the map to answer these next 
questions. How do you think power generation 
and distribution works? Is it all made locally and 
used locally or is it made elsewhere and distribut-
ed long distances? Explain using your community 
as an example.

Answers will vary, but in many cases stu-
dents should identify that a lot of New Mexico’s 
power does not come from the power plant 
physically closest to where they live. The power 
is instead made from a few large plants, which 
is then distributed across the state.
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million x 1 million watts! How does that compare to the amount of energy made at New Mexico’s largest elec-
trical plants? (see 11.e.)

The two largest power plants generate 4117.6 MW of power. Over 2500 times the amount.

WIND POWER:

e. Look at the wind power map. What part of the state has the most potential for wind power?

Eastern NM.

f. Read the information below the “Wind Power” map. What is the dream for wind power in New Mexico? How 
does that compare to New Mexico’s largest electrical plant?

20,000 MW. That is almost 5 times the amount.

g. Look at the “New Mexico Power Plants” handout or the map. What is the total amount of wind power current-
ly made in New Mexico?

The map shows 766 MW, which accounts for farms being built, the table shows 284 MW which accounts 
for those producing power. (This answer may need to be updated over time)

h. Some of the power made in New Mexico is sent and used outside of New Mexico. Based on wind and solar 
power potential, do you think New Mexico could make enough power from renewable resources to support its 
own population? Why?

Yes, it far exceeds the total amount of power currently produced in NM.

i. Do you think New Mexico could send power from renewable resources to other states as well? Explain.

Yes, same as above.

INTERMEDIATE LEVEL

GEOTHERMAL POWER:

f. Read the information provided below the Geothermal + Hydropower” map. What is New Mexico’s potential for 
geothermal power compared to the rest of the U.S.?

NM has the most geothermal greenhouse acreage in the nation.

g. How many MW of electricity can New Mexico potentially produce from geothermal sources (provide “the 
dream” range)?

30-200 MW

8. Total the potential energy from the solar, wind, and geothermal renewable resources. Do you think New 
Mexico can provide enough power for itself using only renewable energy? Explain and use examples.

Yes, it far exceeds the total amount of power currently produced in NM.
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MATH SUPPLEMENT

SECTION 1: What is a Watt? (Introductory and)

1. Can you try to explain electrical power to the classmate sitting next to you? Each of you take turns trying to 
explain electrical power describing what you know. Write down some of the words you use. Be prepared to 
share them with the class. (Introductory Level)

Answers will vary. Check to make sure each of the groups have some responses.

1. Draw a line to connect the unit abbreviation to its description. (Intermediate Level)

1. Write the complete name for the unit abbreviations. (Upper level)

Unit Abbreviation Complete Name

W watt

Wh Watt hour

kW kilowatt

kWh Kilowatt hour

kWh/yr Kilowatt hour per year

kWh/m²/day Kilowatt hour per square meter per day

MW megawatt

Unit Abbreviation

W

Wh

kW

kWh

kWh/yr

kWh/m²/day

MW

Unit Description

kilowatt-hour per year

kilowatt

megawatt

watt

kilowatt-hour

watt-hour

kilowatt-hour per squart meter per day
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Introductory Intermediate

2. Can you think of a fun, creative way to show 
your partner what electric power is? You can use 
your body, draw a colorful picture, use items 
from around the classroom, or any other ideas. 
Take a few minutes to come up with an idea and 
show your partner. You may be asked to share 
your idea with the rest of the class too.

Answers will vary.

3. Draw a line to connect the unit abbreviation to 
its description. (See #1 – Intermediate level – 
above)

4. Write down the number of watts (W) listed on 
any light bulb(s) you look at. Be sure to put the 
unit W following the number. Always include 
units next to a number, remember the units give 
the number meaning.

Answers will vary based upon the bulbs 
provided.

5. /3. You may just now be learning about watts, 
but you also know more than you think! Do you 
think a 50-watt bulb is brighter or dimmer than 
a 100-watt bulb of the same light bulb type (e.g. 
fluorescent)?

Dimmer

5. /4. Which do you think uses more energy a 50-
watt bulb or a 100-watt bulb?

A 50-watt bulb uses less energy than a 
100-watt bulb.

2. Write down the number of watts (W) listed on 
any light bulb(s) you look at. Be sure to put the 
unit W following the number. Always include 
units next to a number, remember the units give 
the number meaning.

Answers will vary based upon the bulbs 
provided.

3. 

Answers will vary based upon individual 
electric bills. Make sure students show steps 
and cross out units as appropriate. See exam-
ple (Step 1 and 2) provided below.

Introductory

7. If you run a 100-watt light bulb for two hours, how many watts of energy would it use? How about 10 
hours? Write your answers below.

100watts/hour x 2 hours = 200 watts 

100watts/hour x 10 hours = 1000 watts 

8. How many bulbs would be lit at the same time (for one hour) from the amount of energy used in one 
month in your household?

a. answers will vary kWh used in one month in your household

Next you need find the number of 100W light bulbs. But are the bulbs in the units of W or kW? What 
about your electric bill? Circle the correct answers below:

b. The 100W bulbs are in what unit?   watts (W)   OR   kilowatts (kW)
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c. Your electric bill is in what unit?  watts (W)   OR   kilowatts (kW)

d.  Are the light bulbs and your electric bill in the same units (either both in watts or both in kilowatts)?

yes OR no

e. If you have 1 apple and 1 orange, how many apples do you have?

1

f. If you add another orange does that change the number of apples you have?

no

g. If you have 1 apple and 1 orange, how many pieces of fruit do you have?

two

h. If you add another orange does that change the number of pieces of fruit you have? If so, how many pieces 
of fruit?

Yes, it makes 3 pieces of fruit.

Take your number in 8.a. and multiply it by 1000 (this is because a kilo = 1000, so a kilowatt is the same as 
1000 watts).

i. answers will vary, make sure the number corresponding with 8a (their electric bill) is correct 
X 1000 = ________ watts of energy used in one month in your household.

8. (a.) x 1000 ≈ 450,000-700,000.

j. But, are the bulbs 1 watt? No, each bulb is 100 watts, so it is going to use more energy. If each bulb uses 
more energy are there going to be more or less bulbs lit up?

Less bulbs

Plug in your answer from 7.i. and then divide by 100 to get the answer.

8. (i.) /100 ≈ 4500-7000.

k. 

9. (a.) A TV uses about 500W (the unit conversion is 1 TV per 500 watts which is 1TV/500W). How many TVs 
can you run at one time from the power your household used in one month?

600,000 W x 1TV/500W = 600,000 TV/500 = 1200 TVs

Students need to show work.

b. An electric furnace (house heater) uses about 15,000W in a moderate climate (like central New Mexico). 
How many heaters can be run from the amount of electricity used in your household in one month?

600,000 W x 1furnace/15,000W = 600,000 furnace/15,000 = 40 furnaces

Students need to show work.

Introductory

5. /3. Go back to the number of kWh you listed from your electric bill in question 4 and write that number 
down in the space below in 9.a. 

a. Answers will vary but will likely be between 450-700 kWh per month (change the time if your bill is not in 
per month)

537,000 W x
100 W

1 bulb
=

537,000 bulbs

100
=

5,370 bulbs
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THE QUESTION: How many watts (W) is your number of kilowatts (kW)?

Answers will vary, example using 537 kW

Step 1:

Step 2:

5.b. /3.a. b. and c. Now practice doing the same thing but with data from your own electric bill. Be sure to 
cancel the units.

Student responses will vary based upon their household usage. Make sure they show their calculations 
and each step is correct.

6.a./4.a A TV uses about 500W (the unit conversion is 1 TV per 500 watts which is 1TV/500W). How many 
TVs can you run at one time from the power your household used in one month?

600,000 W x 1TV/500W = 600,000 TV/500 = 1200 TVs

Students need to show work.

b. An electric furnace (house heater) uses about 15,000W in a moderate climate (like central New Mexico). 
How many heaters can be run from the amount of electricity used in your household in one month?

600,000 W x 1furnace/15,000W = 600,000 furnace/15,000 = 40 furnaces

Students need to show work.

Upper

What is a Megawatt (MW)?

5. Take the number of MW produced by the largest power plant in NM (Four Corners plant) answer the ques-
tions:

a. Convert 2269.6 MW to watts (W). Show your work and units. (Remember 1 MW=1,000,000W. Mathemati-
cally this unit conversion can be written as 1 MW/1,000,000 W OR as 1,000,000 W/1 MW. How you decide 
which number goes on top is by identifying what unit you want to cancel and which you want remaining. 
If you want to convert a number given in MW to W, then you want to use 1,000,000 W/1 MW – the unit 
you cancel is on the bottom and the unit you want left is on the top.)

b. If each house used about 2000 W, how many houses would the Four Corners plant power? You will use the 
same equation set up as you did in question 10 but now you have to convert megawatts to watts (instead 
of kilowatts to watts).

537 kW

1 kW

1000 W
x =

537,000 W1000 W
x

537 kW
=

537,000 W
x

100 W

1 bulb
=

537,000 bulbs

100
=

5,370 bulbs

2269.6 MW
x

1 MW

1,000,000 W
= 2,269,600,000 W

x
2000 W

1 house
= 1,134,800 houses2,269,600,000 W
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LESSON 3: New Mexico’s Unique Energy Environment (All Levels)

This assessment section provides guidance on content for the presentations and a grading rubric. Students 
may provide different information than what is given here. Just try to verify that the information is accurate by 
checking student citations (Students need to cite each source).

Some distinctions between levels (introductory/elementary, intermediate/middle, upper/high school) are 
given for consideration. The level at which you ask students to perform will depend on their grade level, their 
experience doing investigations, their experience presenting, and time available. Just be clear with students 
about the expectations for their performance. Students will rise to the bar that is set for them.

SOLAR

Introduction - key points

• Define: Solar energy is the use of energy from the sun to heat or to produce electricity.

• Making electricity: solar panels, referred to as photovoltaics, convert solar energy into electrical energy

 ◦ Older students may need to go into a little more depth, inform the students ahead of time how much 
information you want them to provide: conversion of solar energy into electrical energy is done via the 
photoelectric effect. This means electromagnetic energy (from the sun) interacts with the material in solar 
panels, which excites the electrons to the point where they are emitted, which becomes electrical energy.

• Renewable or Non-renewable: Renewable

• Pollution, Why: Pollution is not produced by the use of solar energy to create electricity.

 ◦ Greater depth: Some pollution (air pollution, metals) is created in the production of solar panels. But 
every form of energy requires the production of machinery/technology to convert the energy source to 
electricity. Researchers found “that producing electricity from solar cells reduces air pollutants by about 
90 percent in comparison to using conventional fossil fuel technologies.” http://www.sciencedaily.com/
releases/2008/02/080225090826.htm

Questions - key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• This group should present the Dreaming New Mexico: The Age of Renewables solar potential map and explain 
what the red, orange and yellow sections mean with respect to solar potential.

• The majority of the state has strong solar potential. Areas in the central and southwestern parts of the state 
have the highest potential (particularly for large-scale production).

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here. Not all forms of energy will be 
influenced by weather, geology, and geography. If there is not an influence from one of those, then say so.

• The elements that make New Mexico ideal for solar energy are its high altitudes, flat mesas and plains, abun-
dant sunshine from very little precipitation and its latitude.

 ◦ Weather: New Mexico receives about 75-90% of its sunshine potential (100% being never cloudy or rainy) 
(resource #1). New Mexico has 2-10 days per month with precipitation and 200-350 hours of sunshine per 
month (resource #2).

 ◦ Geography: New Mexico’s mean elevation is 5,700 with its lowest elevation at 2,844 ft. It is amongst the 
highest mean elevations of the 50 states (resource #3). The sun’s radiation decreases as it goes through 
the earths atmosphere (Resource #16). Elevation and topography maps align well with the Dreaming New 
Mexico solar potential map (Resources #6, 7) showing areas that are flat at elevations above 5000 feet 
have the greatest solar potential.

 ◦ Geology: Solar potential is independent of geology.
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 ◦ Assessment of Potential: 1.1 million MW of electricity, high potential.

WIND

Introduction - key points

• Define: Wind energy is the use of energy from the wind to produce electricity.

• Making electricity: Wind turns turbines which convert the wind energy (kinetic energy) to electricity (electrical 
energy) (via mechanical energy)

• Renewable or Non-renewable: Renewable

• Pollution: No pollution is produced by using wind as an energy source.

 ◦ Some pollution (air pollution, metals) is created in the production of wind turbines.

Questions - key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• This group should present the Dreaming New Mexico: The Age of Renewables wind power map.

• The Eastern (north, central and south) part of the state has the best wind potential.

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: New Mexico has average annual ground wind speeds from 6-14 mph., with March, April and May 
(Spring) being the windiest months (Resource #3) The areas with fair to outstanding wind potential have 
winds ranging from 15-20 mph at 50 meters from the ground (Resource #4).

• Geography: The winds at 50 meters high in the eastern plains/flat topography of the state are best.

• Geology: Wind is independent of geology.

• Assessment of Potential: 20,000 MW electricity – high potential.

BIOFUELS

Introduction – key points

• Define: Biofuels are sources of energy created from “biomass” or biological organisms. They can include wood, 
manure, algae, trash, and plants.

• Making electricity: Biofuels are burned/combusted to make the energy.

 ◦ It can be burned directly or used to make ethanol (a type of alcohol) or methane gas, which are also 
burned to make energy (From the Lesson 1: Introduction: Sources of Energy)

 ◦ Older students may need to go into a little more depth, inform the students ahead of time how much 
information you want them to provide.

 ▫ In combustion chemical energy is converted to mechanical energy which is converted to electrical energy.
• Renewable or Non-renewable: Renewable

• Pollution: Burning makes carbon dioxide and can release other toxic chemicals, depending on what is burned. 
This may be one way to use plentiful waste products, but it has to be done carefully to protect the environment. 
(From the Lesson 1: Introduction: Sources of Energy.)

Questions – key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy? Describe where 
and existing sites.

• Students should refer to the Dreaming New Mexico biofuels map.
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• All over NM has some potential

• Some existing biofuel sites include a facility that uses waste tortilla grease in Anthony, NM, use of manure to 
produce electricity at dairies, and Albuquerque uses some sewage biosolids and landfill gas.

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: Average annual precipitation is under 10 inches in southern desert, Rio Grande and San Juan Valley, 
up to 20 inches in the north (Resource #1). Low precipitation limits plant growth. According to the Dreaming 
New Mexico materials, New Mexico has “limited potential for biofuel crops and woodwaste because of the scar-
city of water and the high costs of production”

• Geography: Forested areas in the mountains have potential for biofuels (from thinnings); Orchards (farming) 
and riparian areas with invasive species like Salt Cedar along the Rio Grande, Pecos River

• Geology: There may be some geological influences on vegetation and other biofuels (e.g. salinity), but that is 
complex and students may not identify it as an issue on their own.

• Assessment of Potential: Low potential.

GEOTHERMAL

Introduction – key points

• Define: Geothermal energy comes from the flow of the earth’s naturally occurring heat from its core.

• Making electricity: It is used to heat water (or another liquid)(thermal energy and kinetic) which then turns 
a turbine (mechanical energy) to generate electrical energy.

• Renewable or Non-renewable: Renewable

• Pollution: No pollution is produced by using geothermal heat as an energy source.

 ◦ Some pollution (air pollution, metals) is created in the production of the mechanical systems to convert 
the energy to electricity.

Questions – key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• This group should present the Dreaming New Mexico: The Age of Renewables geothermal map.

• The Western part of the state has the geothermal potential.

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: Weather is independent of geothermal energy.

• Geography: The depth of the surface to the areas where you can reach enough thermal heat will influence the 
potential. NM has many existing shallow wells and surface springs in Western NM with temperatures > 20oC 
(>70 oF) (Resource #8).

• Geology/Geography: Students may need help distilling this information and putting it into their own words or 
simpler terms. “The Colorado Plateau (CPP) has elevated heat flow, and many deep-seated and confined aqui-
fers that can provide mostly low-temperature ‘conductive’ geothermal resources. The Basin and Range (BRP) 
and Southern Rocky Mountains Provinces (SRMP) also have elevated heat flow and youthful faulting and volca-
nism. The Rio Grande Rift (RGR) is a subset of these two provinces. Low-to-intermediate temperature ‘convec-
tive’ resources are currently utilized in BRP and SRMP, especially in southwestern New Mexico. In north-central 
New Mexico, a large Pleistocene rhyolitic volcanic complex straddling the rift in the Jemez Mountains has the 
only known high-temperature ‘convective’ resource in New Mexico.” (Resource #9)

• Assessment of Potential: 30-200 MW of electricity. Low potential.
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HYDRO

Introduction – key points

• Define: Hydro refers to the use of water, flowing or falling water, to generate electricity.

• Making electricity: The falling water turns generators which make electricity.

 ◦ Hydropower converts the kinetic energy of falling water to mechanical energy in a generator to electrical 
energy.

• Renewable or Non-renewable: Renewable, but limited in New Mexico because of the limited water supply.

• Pollution: No pollution is produced by hydropower.

 ◦ Some pollution (air pollution, water pollution) occurs when dams are built and in the original production 
of concrete and the internal mechanical components.

 ◦ There is a lot of environmental concern about the ecological effect of dams (fish spawning, changes in 
vegetation, flood cycles)

Questions – key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• Students need to refer to the Dreaming New Mexico hydropower map.

• Navajo Dam, El Vado and Abiquiu Dams in the far north, Elephant Butte in the south.

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: Average annual precipitation is under 10 inches in southern desert, Rio Grande and San Juan Valley, 
up to 20 inches in the north (Resource #1). New Mexico is a desert and water sources are limited (a desert is 
defined as receiving less than 10 inches of rain per year, http://www.merriam-webster.com/dictionary/desert).

• Geography: Navajo Dam is on the San Juan River; El Vado and Abiquiu Dams are on the Chama River; Elephant 
Butte is on the Rio Grande river. Rainfall/precipitation from surrounding mountains and areas to the north of 
New Mexico, run-off into the rivers.

• Geology: The connection between geology and hydropower may not be obvious to students, so they may need 
some additional guidance. Geology can affect river formation (rock layers may prevent water from rapidly 
sinking into the ground or the geological formations may encourage the accumulation of water) and affect the 
placement of dams for generating electricity.

• Assessment of Potential: There is comparatively little electricity produced from hydropower in NM. Referring 
back to the New Mexico Power Plant Table less than 50 mW of energy are produced by all of the existing dams/
water sources. Low potential.

COAL (recommended for middle and high school students)

Introduction – key points

• Define: Coal is a type of rock made over millions of years from dead plant materials. Coal can be burned.

• Making electricity: It is burned to produce electricity.

 ◦ Older students may need to go into a little more depth, inform the students ahead of time how much 
information you want them to provide.

 ▫ Coal is burned, which is thermal energy, the thermal energy is converted to mechanical energy (turbines) 
which is converted to electrical energy via an electrical generator.

• Renewable or Non-renewable: Non-renewable

• Pollution: When it is burned it releases carbon dioxide and toxic chemicals like sulfur dioxides and mercury.
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 ◦ Some pollution (air pollution, metals) is created in the production of the mechanical systems to convert 
the energy to electricity. There is also pollution from building the buildings that house the generators.

Questions – key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• There are many parts of NM that have coal deposits. “Coal resources underlie 12 percent (14.6 million acres) of 
the state’s total area. Most of the coal is in northern New Mexico, primarily in the San Juan and Raton ba-
sins.” “Presently there are five operating coal mines in New Mexico, four surface and one underground opera-
tion. These mines produced 30.53 million tons in 2001, making New Mexico12th in the nation for coal produc-
tion.” (Resource #10)

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: Weather is independent of current coal availability but it affected the historic conditions that result-
ed in the eventual formation of coal. In the Paleozoic and Mesozoic Eras (570 million years ago to 245 million 
years ago) New Mexico had enough warmth and rain to produce forests and swamps, which eventually turned 
into coal (Resource #14).

• Geography: The geography of the land millions of years ago affected the later formation of coal. During the 
Paleozoic and Mesozoic Eras much of New Mexico was a flat with broad river plains and shallow seas which, 
over time, covered dead plant matter with silt and sand.

• Geology: Over time, plants decay and are covered by silt and sand. When enough silt and sand accumulates or 
there are shifts in land, the pressure creates hardened rocks of coal. The NM coal deposits are mostly from the 
cretaceous period (in the Paleozoic Era) in various formations (e.g. Kirtland, Fruitland, Mesaverde, Gallup, 
Menefee, Point Lookout, Crevasse Canyon Formation) (Resource #12).

 ◦ Students can provide more details about different formations if they are assigned a specific formation to 
investigate.

• Assessment of Potential: “Coal resources underlie 12 percent (14.6 million acres) of the state’s total area…
Today, 46% of the state’s total energy needs are met through power generated from coal.” Moderate to 
high.

URANIUM (recommended for middle and high school students)

Introduction – key points

• Define: Uranium is a type of radioactive rock.

• Making electricity: Uranium is used to produce nuclear fission, where the nucleus of an atom is split into its 
smaller parts. The splitting releases a lot of energy that held the nucleus in place (nuclear energy). The release 
of energy produces large amounts of heat (thermal energy) which is used to make steam to turn mechanical 
turbines (mechanical energy) to generate the electricity (electrical energy).

 ◦ Older students may need to go into a little more depth, inform the students ahead of time how much 
information you want them to provide.

• Renewable or Non-renewable: Non-renewable

• Pollution: This energy type does not make carbon dioxide, but if it leaks from the power plant or storage areas 
it can be very dangerous for a long time. Once the material is “spent,” or used, it has to be stored safely for 
thousands of years because it is still radioactive and very toxic.

Questions – key points

1. Are there certain parts of the state that have concentrated amounts of this type of energy?

• “New Mexico has the second largest identified uranium ore reserves of any state in the US (after Wyoming)” 
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(Resource #13)

• Uranium is located in Silver City area in southwestern NM, San Juan basin in the northwest part of the state 
(Resource #13)

2. Investigate the weather, geography and/or geology of New Mexico to explain why the type of energy you are 
researching has good potential or poor potential as a source of energy here.

• Weather: Weather does not impact the availability of nuclear energy.

• Geography: Geography can impact the accessibility of uranium deposits, how deep into the earth the mining 
has to occur. Open pit mining requires that the mineral be less than 400 feet underground (http://geoinfo.
nmt.edu/resources/uranium/mining.html) (Resource #17)

• Geology: (Resource #13 + others as cited below) “Uranium is an abundant element. It forms in many miner-
als. The types common in NM include autunite and torbernite. Autinite has a uranium content of about 48% 
and also contains calcium and phosphorous (http://en.wikipedia.org/wiki/Autunite). Torbernite is a mineral 
containing uranium, copper and phosphorous” (http://en.wikipedia.org/wiki/Torbernite)

• “Uranium also found in sandstone members of the Morrison Formation, and in the Todilto limestone, all of 
Jurassic age” (http://en.wikipedia.org/wiki/Morrison_Formation)

 ◦ “The Morrison Formation is a distinctive sequence of Late Jurassic sedimentary rock that is found in the 
western United States, which has been the most fertile source of dinosaur fossils in North America. It is 
composed of mudstone, sandstone, siltstone and limestone and is light grey, greenish gray, or red. Most 
of the fossils occur in the green siltstone beds and lower sandstones, relics of the rivers and floodplains of 
the Jurassic period…. In Colorado, New Mexico, and Utah, the Morrison Formation was a major source of 
uranium ore.” It is about 150 million years old. (http://en.wikipedia.org/wiki/Morrison_Formation)

• The grade of the ore (i.e. the % of uranium present in the ore) is affected by geology.

• Assessment of Potential: New Mexico has the second highest reserves of uranium in the nation after Wyo-
ming. It is difficult to quantify the amount of energy this would produce but it would likely be high.

• ENERGY LESSONS Lesson 2:

• • Take students on a tour of an energy production facility (a nearby coal-fired power plant, solar power fa-
cility, wind farm or dam). • Visit a store that sells equipment for alternative power. • Have students collect 
their own wind or solar data on the school campus.

• • Have students build their own solar panel or windmill. Lesson 3:

• • Explore the local geology, geography/topography. Look on the school grounds, or take a field trip to 
a site or location about which one of the students presented. • Invite an energy, geology, or geography 
expert to visit the class room. Encourage them to bring photos of New Mexico to help students visually 
connect to the land and the energy it produces.

• • Conduct hands-on activities showing students how energy is converted fro one form to another (e.g. 
build a simple generator). There are many resources on the internet for this.

• — http://www.creative-science.org.uk/gen1.html — http://www.amasci.com/amateur/coilgen.html


