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Energy in Our World 

Energy is one of the basic 
necessities of our universe.  
Energy makes things move,  
light up, and radiate warmth.  
Energy makes things happen 
and makes our lives easier.  We 
use huge amounts of energy to 
transport people and things, to 
produce goods, to heat and light 
our homes, and to communicate 
with each other. This is 
particularly true in the United 
States. In 2008,  Americans made 
up only about 4.5 percent of the 
world’s population, but used 
about 20 percent of the world’s 
energy. 

The United States is not 
alone in increased energy use.   
There has been an enormous 
rise in energy demand since the 
middle of the 19th century. The 
increased demand resulted from 
rapid industrial development 
and population growth. 

Between 1850 and 2008, world 
population multiplied about 5.5 
times to reach nearly 7 billion 
people. During the same time 
period, energy use increased 
about 26 times. 

To make informed decisions 
and to determine what can be 
done to manage and conserve 
energy resources for the future,  
Americans must have basic 
energy knowledge. If the world 
population continues to climb 
and energy use continues 
to increase rapidly, how will 
humans satisfy their energy 
needs in the future? 

The Current Picture 
The graph below shows 

the five most commonly used 
sources of energy in the United 
States, and how much of each 
source was used in the United 
States in the years between 
1949 and 2010. Four of these 

five sources of energy — coal,  
petroleum (also called oil),  
natural gas, and the uranium 
used for nuclear power — are 
nonrenewable sources of energy.  
Nonrenewable sources either 
cannot be replaced as they are 
used, or can only be replaced 
very slowly by natural processes 
occurring over millions of years. 

In 2008, about 86 percent of  
the energy used in the world and 
93 percent of the energy used 
in the United States came from 
nonrenewable sources. 

Petroleum is the most 
commonly used source of energy 
in the United States. Petroleum 
is used mostly as refined gasoline 
and diesel fuel for transportation 
— to move people and goods 
from one place to another. The 
United States uses the most 
energy in the production of  
electricity. Most of the electricity 
used in the United States comes 
from coal, which is burned to 
produce steam to turn electric 
turbines. 

Each source of nonrenewable 
energy has both benefits and 
drawbacks. For example,  
today, most nonrenewable 
energy sources are plentiful 
and inexpensive, but their use 
releases numerous pollutants as 
well as gases that may contribute 
to global climate change. 

In the short term,  
nonrenewable energy will 
continue to play a principal 
role in powering the planet.  
But as traditional resources 
start to run out and as concerns 
grow about their impact on the 
environment, finding alternative 
energy sources becomes more 
important. 

Many renewable energy 
sources are freely provided 
by nature while others can 
be replaced as they are used.   
Energy from moving water 
(“hydropower”), wind,  
the sun (“solar energy”),  
underground hot water and 
steam (“geothermal energy”),  
and organic materials such 
as corn (“biomass”) are all 
examples of renewable energy.  
Most of the renewable energy 
in the United States is used to 
make electricity. Hydropower 
is the most common renewable 
energy source in the United 
States. In 2008, about 6 percent 

of the electricity produced in 
the United States came from 
hydropower dams.  Wind, solar,  
and geothermal energy have 
played a smaller role as sources 
of energy in the past, but the 
emphasis on them as resources,  � 

especially on the public lands,  
has greatly increased in recent 
years. This article will discuss the 
growing role of the public lands 
in the development of solar,  
wind, and geothermal energy 
projects. 

          
         

            
    

One Btu is the amount of energy required to heat up one pound 
of water one degree Fahrenheit.) 
One Btu is the amount of energy required to heat up one pound 
of water one degree Fahrenheit.)

Credit: U.S. Energy Information Administration

(Note: Energy use is presented in quadrillion Btu. Btu stands for 
British Thermal Unit, and is a standard energy measurement.  
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Bureau of Land Management 
Public Lands 

Getting to Know Bureau of Land  
Management Public Lands 

The  Bureau  of  Land  Management  (BLM)  is  a  U.S.  
government  (federal)  agency  in  charge  of  managing  245 
million  acres  of  federal  (national)  lands.  Most  of  the  lands 
that  the  BLM  manages  are  in  the  western  United  States  and 
Alaska. The  BLM  lands  are  referred  to  as  the  public  lands. 

It  is  important  to  understand  the  history  of  the  federal 
lands.  As  the  territory  of  the  United  States  expanded  west  in 
previous  centuries  to  reach  the  Pacific  Ocean,  much  of  the 
land  was  given  or  sold  to  settlers  moving  west.   However,  
some  of  these  federal  lands  were  kept  in  order  to  manage 
them  on  behalf  of  all  Americans. These  federal  lands  include 
national  parks,  national  forests,  lands  used  for  military 
purposes,  and  also  the  public  lands. 

The  BLM  is  responsible  for  managing  the  public  lands  in 
ways  that  will  allow  many  different  uses  and  also  protect  the 
lands ’ health  for  present  and  future  generations.  Millions  of 
people  visit  the  public  lands  each  year. These  people  swim,  
fish,  hike,  camp,  and  enjoy  many  other  recreational  activities 
on  the  public  lands.  Some  people  use  parts  of  the  public 
lands  to  graze  their  cows,  sheep,  and  goats. There  are  also  58 
million  acres  of  forests  and  woodlands  on  the  public  lands.  
Some  timber  companies  pay  the  BLM  for  the  right  to  harvest 
a  limited  number  of  trees  from  these  wooded  areas.   A  great 
variety  of  wild  animals  also  live  on  the  public  lands.  Some 
of  the  public  lands  contain  fossils  and  important  historical 
sites.  Some  of  the  public  lands  are  mined  by  people  looking 
for  gold,  silver,  and  other  minerals.   Nonrenewable  sources 
of  energy,  such  as  petroleum,  coal,  and  natural  gas,  are  also 
developed  on  the  public  lands.  
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Transmission lines running along a California highway carry electricity to 
where it is needed. As electricity moves along transmission lines, some of the 
energy is lost. 
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Solar photovoltaic (PV) panels installed at a BLM building near Susanville, 
California, provide up to 80 percent of the building’s electrical needs. 

Credit: National Renewable Energy Laboratory 

Alaska Average Solar Potential  
in the Month of July 

BLM  Land-Use 
Planning:   

It’s  All  Part  
of  the  Plan 

The  BLM  land -use 
planning  process  is 
used  as  a  decision -
making  tool  to  guide 
the  management  of 
multiple  resources 
and  proposed  uses 
on  specific  areas 
of  the  public  lands.   
Many  questions  are 
addressed  during  the 
process,  such  as: Will  the 
proposed  uses  help  the 
economy  by  providing 
jobs  and  encouraging 
development?   What 
environmental  impacts 
will  there  be  on  the 
plants,  wildlife,  and 
nearby  communities? 
Will  existing  uses  of  the 
land  be  affected?  Are 
there  areas  that  must  be 
avoided,  such  as  sacred 
tribal  sites?  During 
the  land -use  planning 
process,  the  public  can 
share  their  ideas  on  the 
proposed  uses  with  the 
BLM.  
    Once  in  place,  the 
land -use  plan  guides 
decisions  about  uses,  
including  whether 
renewable  energy 
development  projects 
will  be  permitted.   If 
development  of  these 
projects  conflicts  with 
management  or  use  of 
resources,  the  BLM  may 
place  restrictions  on 
the  project  or  require 
remedies  to  address 
issues,  or  energy 
production  may  be 
banned  altogether.  If 
the  project  is  approved,  
then  renewable  energy 
development  can  begin. 

REN
EW

ABLE EN
ERGY 

W
ED

N
ES

D
AY • APR

IL 18
 • 2

0
12

 
PV  panels  are  expensive  when 
compared  to  other  ways  of  
making  electricity,  but  they  are 
getting  cheaper. 

Many  of  the  public  lands  are 
good  locations  for  developing 
renewable  energy.  The  BLM  does 
not  actually  build  the  renewable 
energy  installations.  Instead,  
companies  get  permission  from 
the  BLM  to  use  some  of  the 
public  lands  to  build  renewable 
energy  facilities.  The  companies 
make  certain  payments  in  return 
for  permission  to  use  the  public 
lands. 

Smart  From  the  Start 

In  some  areas,  installing  PV 
panels  on  the  rooftops  of  homes 
and  office  buildings  is  practical.  
It  makes  good  use  of  the  empty 
roof  space  and  greatly  reduces 
the  distance  the  electricity  has 
to  travel  from  its  source  on  the 
roof to its destination inside the 
building.
 

The  BLM  and  other  land 

managers  have  the  delicate  task 
of  weighing  renewable  energy 
production  against  competing 
public  land  uses.   Renewable 
energy  projects  may  require  large 
areas  of  land  for  facilities.  They 
also  need  the  electricity  created 
at  the  facilities  to  be  moved  to 
the  places  where  the  electricity  is 
needed,  such  as  people’s  homes.  
Transmission  lines  are  used  to 
move  electricity  from  one  place 
to  another.  Renewable  energy 
developments  on  the  public  lands 
may  need  to  use  more  land  to 
build  new  transmission  lines.  
These  changes  to  the  land  can 
have  impacts  on  wildlife,  historic 
and  cultural  resources,  and  nearby 
communities.  The  BLM  and  other 
land  managers  look  for  a  balance 
that  will  best  serve  the  American 
public  and  sustain  the  health  of  
the  land. 

However,  given  the 
technologies  we  have  today,  
this  rooftop  approach  cannot 
provide  the  only  source  of  
electricity  for  the  planet.  The 
location’s  distance  from  the 
equator,  the  time  of  day,  the 
season  of  the  year,  and  the 
cloudiness  of  the  sky  all  affect 
the  amount  of  solar  energy  a 
specific  location  receives.  An 
additional  source  of  electricity 
is  needed  when  the  output 
from  rooftop  PV  panels  is  not 
enough. 

the  Start” model. “Smart  from 
the  Start”  identifies  areas  of  
the  public  lands  that  the  BLM 
recommends  for  wind  and 
solar  projects.  Ideal  areas  allow 
developers  to  avoid  or  reduce 
negative  impacts  on  wildlife,  
historic  and  cultural  resources,  
and  nearby  communities.  These 
areas  may  also  reduce  the  need  for 
building  new  transmission  lines.  
“Smart  from  the  Start”  helps  to 
make  the  approval  process  more 
efficient  and  increase  the  number 
of  approved  projects.  If  companies 
are  interested  in  building  a  wind 
or  solar  project  on  a  section  of  
these  recommended  public  lands,  
then  the  next  step  is  to  consider 
the  proposed  project  in  the 
context  of  the  BLM  land-use  plan. 

In  the  case  of  wind  and  solar 
energy  development  projects,  the 
BLM  tries  to  reach  this  balance 
by  following  the  “Smart  from 

Let  the  Sunshine  In: 
Solar  Energy 

Solar  energy  is  a  basic  source 
of  energy.  It  is  produced  in  the 
sun’s  core  by  nuclear  reactions 
that  release  energy.  If  all  the  solar 
energy  that  reached  the  earth  in 
30  minutes  could  be  captured,  
it  would  be  enough  to  provide 
a  year’s  worth  of  human  energy 
needs.  Capturing  solar  energy  is 
difficult,  however,  since  it  spreads 
out  over  a  huge  area. 

Humans  have  long  used 
sunlight  to  cook  food  and  to  heat 
water  and  their  homes.  Today,  
solar  energy  is  still  used  for  those 
purposes.   Newer  technologies,  
such  as  photovoltaic  (PV)  panels,  
are  also  used  to  collect  solar 
energy  and  generate  electricity.  

The  map  on  this  page  shows 
how  much  solar  energy  reaches 
the  continental  United  States 
and A laska  in  an  average  month 
of  July.  The  darker  regions 
receive  the  most  solar  energy.  
A  comparison  of  this  map  to 
the  one  showing  where  most 
BLM-managed  public  lands  are 
found  shows  the  importance  of  
the  public  lands  to  solar  energy 
development.  About  20  million 
acres  of  BLM-managed  lands 
in  the  Southwest  have  excellent 
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Commercial wind turbine blades can be 135 feet long.  From the ground, 
they appear to rotate quite slowly, but blade tips often move at speeds faster 
than 100 mph. 

Annual Average  
Wind Speed at 80 m 

Alaska 

Credit: National Renewable Energy Laboratory 
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potential  for  large-scale  solar 
energy  production  projects. 

However,  solar  technology 
also  presents  challenges.  
Some  solar  technologies  need 
significant  amounts  of  water 
to  keep  their  equipment  cool 
as  they  generate  electricity.  
Water  is  a  scarce  resource  in 
the  Southwest.  Solar  projects 
also  need  large  areas  of  flat 
land  to  install  the  equipment 
for  capturing  the  sun’s  energy.  
Because  the  projects  need  large 
areas  of  land,  solar  projects 
can  have  a  large  impact  on 
wildlife,  historic  and  cultural 
sites,  and  nearby  communities.  
They  also  need  existing  or  new 
transmission  lines  to  move  the 
electricity  that  is  generated  to 
the  places  where  it  is  needed,  
often  hundreds  of  miles  away. 

By  the  end  of  2011,  11  solar 
energy  projects  had  been  given 
permission  to  build  on  the 
public  lands.   Once  all  these 
projects  are  built,  they  will  be 
able  to  provide  4,521  megawatts 
of  electricity  — enough  energy 
for  about  1.3  million  homes.    
These  projects  will  also  provide 
about  $6.8  million  in  revenues 
to  the  United  States  government 
each  year. 

Nevada’s  Silver  State  North  Solar 
Project  Heralds  a  New  Home  for 

Local  Desert  Tortoises 

The Silver State North Solar Project, 40 miles south of 
Las Vegas, was the first solar project on the public lands in 
Nevada. In 2009, First Solar power company asked the BLM 
for permission to build a PV solar energy project in that area.  
The BLM looked closely at issues in that area and found some 
potential impacts that needed to be addressed.  For example,  
the BLM found a handful of desert tortoises, a threatened 
species, living on the land.  Since the tortoise numbers were 
small, the decision was made to move the animals to nearby 
lands. The BLM also told the company to leave untouched 
corridors through the solar energy project area to keep natural 
water drainages on the land. The company agreed to follow 
these rules. In 2010, the BLM gave First Solar permission to use 
618 acres of public lands — the size of more than 460 football 
fields — for its solar energy project. The Silver State North 
Solar Project now generates about 50 megawatts of electricity 
— enough energy for up to 15,000 homes. 

The Silver State North Solar Project, in Ivanpah Valley, Nevada, is shown 
during construction in this aerial view taken from approximately 1,500 
feet above ground level in November 2011.  The large black rectangle in 
the photo is a large array of PV panels. The smaller, silver rectangle to 
the left is a series of steel posts, tilt brackets, and tables on which more 
PV panels will be installed.  
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The BLM and other agencies are conducting long-term monitoring of 
relocated desert tortoises. 
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Down  on  the  Farm: 
 
Wind  Energy
 

Wind  is  air  in  motion.  The 
uneven  heating  of  the  earth’s 
surface  by  the  sun  produces  wind.   
Land  masses  and  oceans  cover  the 
earth’s  surface,  causing  it  to  absorb 

the  sun’s  radiation  unevenly.  
During  the  day,  the  air  above  the 
land  heats  up  faster  than  the  air 
above  water.  The  warm  air  over 
the  land  expands  and  rises,  and 
the  heavier,  cooler  air  rushes  in  to 
take  its  place,  creating  winds. 
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The wind turbines under construction near Milford, Utah, dwarf the equipment on the ground.  The wind towers have 
a total height from the base to the blade tip of 667 feet. 
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The “Wind Kids” from Milford, Utah, were able to tour the facility’s 
construction and participate in the ribbon-cutting for the Milford Wind 
project. 

People  have  used  wind  for 
energy  for  thousands  of  years.  
Ancient  Egyptians  used  wind  to 
sail  ships  more  than  5,000  years 
ago.  In  the  United  States,  colonists 
used  windmills  to  grind  wheat 
and  corn,  pump  water,  and  cut 
wood  in  sawmills. 

Today,  people  use  wind  energy 
to  generate  electricity.  The  wind 
turns  the  blades  of  tall  wind 
turbines,  which  are  connected  to 
a  drive  shaft.  The  drive  shaft  turns 
an  electric  generator  to  make 
electricity.  Wind  power  plants,  or 
wind  farms,  have  clusters  of  wind 
machines  that  are  used  to  produce 
electricity.  They  are  usually  owned 
by  private  companies  that  sell  the 
electricity  to  public  utilities. 

Wind  farms  are  built  where 
conditions  such  as  wind  speed  and 

direction  are  most  favorable.  As 
a  rule,  wind  speeds  increase  with 
height  and  over  open  areas  with 
no  windbreaks.  About  20  million 
acres  of  the  public  lands  have 
good  potential  for  wind  energy.  
The  BLM  works  with  companies 
to  find  the  most  suitable  sites  on 
the  public  lands  for  wind  farms 
and  to  minimize  disturbances  to 
the  land,  wildlife,  and  public. 

Wind  is  a  clean  source  of  
energy,  causing  no  air  or  water 
pollution.  However,  wind  energy 
is  affected  by  the  weather.  When 
there  is  either  not  enough  or  too 
much  wind,  the  wind  generators 
do  not  produce  energy  efficiently.  
There  are  also  some  wildlife 
and  human  concerns  related 
to  wind  energy.  Bird  and  bat 
populations  are  being  injured  by 

wind  machines  in  some  areas,  
and  in  others,  residents  who  live 
near  the  wind  farms  are  affected 
by  the  noise  of  the  turbines.  Each 
of  these  issues  must  be  addressed 
when  decisions  are  made  about 
new  wind  energy  sources. 

By  the  end  of  2011,  31  wind 
farms  had  been  approved  on 
the  public  lands.  These  31  wind 
farms  currently  create  about  440 
megawatts  of  energy  –  enough 
energy  for  about  132,000  homes.  
The  company  that  owns  each 
wind  farm  pays  a  fair  annual  fee 
for  the  use  of  the  public  lands 
and  for  the  amount  of  electricity 
the  project  can  produce.  In  2011,  
wind  farms  on  the  public  lands 
provided approximately $1.5 
million in revenues to the United 
States government. 

Milford,  Utah,  is  home  to  a  306-megawatt  wind  facility.  
The  facility  is  built  on  a  combination  of  private  and 
public  lands.  Approximately  30  percent  of  the  project 
is  on  BLM-managed  land. The  facility  is  unique  because 
of  the  role  that  local  high  school  students  played  in  its 
development. 

Andy  Swapp,  a  teacher  in  Milford,  noticed  that  the 
wind  was  carrying  sand  and  removing  the  paint  from 
his  barn.  He  requested  an  anemometer  instrument  from 
the  state  of  Utah  to  measure  the  wind  speeds  near  his 
home.  He  wanted  to  determine  whether  or  not  he  could 
install  a  turbine  on  his  property  to  help  power  his  home.  
When  the  anemometer  tower  arrived,  he  invited  his 
students  to  help  him  install  it  and  examine  the  data. 

The  information  gathered  from  the  instrument 
ultimately  led  to  interest  from  commercial  developers,  
and  eventually  to  the  installation  of  the  wind  energy 
facility. The  students  who  worked  with  Mr.  Swapp 
were  nicknamed  the “Wind  Kids.”   These  students  were 
instrumental  in  rallying  the  town  around  the  idea  and 
ultimately  getting  the  facility  built.  After  the  project  was 
approved,  the  students  were  invited  to  participate  in  the 
ground-breaking  and  the  ribbon-cutting  ceremonies 
for  the  project.  Some  students  then  went  on  to  work  on 
the  site  on  civil  engineering,  cement,  and  construction 
crews. 

Milford  Wind  now  supports  numerous  jobs  in  Utah.  
The  facility  provides  power  to  Los  Angeles,  Burbank,  and 
Pasadena,  California.  Additionally,  several  of  the  students 
who  participated  in  Mr.  Swapp’s  initial  project  and  his 
class  on  renewable  energy  are  now  pursuing  careers 
related  to  renewable  energy. 

Milford “Wind Kids” Spur  
Energy Development in Utah 
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How  a  Binary  Cycle  Geothermal 
Power  Plant  Works 

•  A  production  well  pumps  hot  geothermal  water  up  to  the  surface. 

•  The  heat  from  the  geothermal  water  is  transferred  to  a  working  
 fluid  running  through  separate  pipes  inside  a  heat  exchanger. 

•  With  a  boiling  point  lower  than  water,  the  working  fluid  converts  
 into  a  gaseous  vapor  that  turns  the  turbines. 

•  The  spinning  turbines  create  electricity  inside  the  generator. 

•  The  gaseous  vapor  is  cooled  and  condensed  back  into  the  
 working  fluid  in  a  closed -loop  cycle. 

•  An  injection  well  returns  the  geothermal  water  back  down  into  
 the  rock  layers. 
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Hot Stuff:  
Geothermal Energy 

Geothermal energy comes 
from heat deep inside the earth.  
The outermost layer of the earth 
is called the crust. The crust 
forms the continents and the 
ocean floor. The thickness of the 
crust is not the same everywhere 
on earth. Under the oceans, the 
crust is only about 3 miles thick.  
On the continents, the crust 
is anywhere from 10 miles to 
about 40 miles thick. The crust 
in different parts of the earth is 

made up of different types of  
rocks.  The crust also contains 
water and gases. 

Below the crust, the 
temperature gets much higher 
inside the earth. This higher 
temperature below the crust can 
heat up water inside the crust,  
the same way a stove heats up 
the water inside a pot or kettle.  
The water gets very hot and may 
even turn into steam. In places 
where the earth’s crust is thin,  
the pressure from the hot water 
and steam can push up through 

cracks to reach the earth’s 
surface. This is the process that 
creates hot springs and geysers 
such as the Old Faithful geyser in 
Yellowstone National Park. 

In places where the earth’s 
crust is thin enough, people 
can drill wells and bring the 
hot water and steam to the 
surface and use this geothermal 
energy. The hot water can be 
used in homes and factories.  
The steam can also be used to 
create electricity at a geothermal 
power plant. Geothermal energy 
is a clean source of energy.  
Geothermal power plants do 
not use nonrenewable sources 
of energy and release almost no 
pollution. 

The map on this page shows 
the geothermal potential in 
the continental United States,  
not including Alaska.  Areas on 
the map that are a darker red 
indicate areas where the earth’s 
crust is thinner. This means the 
hot geothermal energy below 
the crust is easier to reach.  
As the map shows, the earth’s 
crust is thinner in many parts 
of the western United States.  
This makes these western areas 
good for developing geothermal 
energy.  Almost half of those 
areas are on the public lands. 

The land-use planning 
process determines what lands 
are suitable for geothermal 
development.  The BLM holds 
geothermal lease auctions. The 
auction helps the BLM to see 
which company will pay the 
most money to use the land. The 
company that wins the auction 
must also pay an annual rent for 
using the land. The company 
must drill exploration holes 
to see how much geothermal 
energy is available for use 
at that location. If enough 
geothermal energy is available,  
the company must next submit 
its development plans for the 
geothermal power plant to the 
BLM. Development plans must 
limit damage to the land as 
much as possible. Once the BLM 
has reviewed the plans and any 
issues have been addressed, the 
company can build and operate 
its geothermal power plant.  
Each year, the company must 
pay the federal government a 
small percentage of the money 
it makes selling the electricity 

generated at the power plant. 
By the end of 2011, 67 

geothermal leases were operating 
on the public lands. The power 
plants associated with these 
leases make enough electricity 
for about 1.3 million homes. In 
2011, geothermal leases on the 
public lands generated about 
$16 million in revenues that 
were distributed to the United 
States government as well as to 
state and local governments. 

Where to Next?:  

The Future of  


Renewable Energy
 
Congress passed the Energy 

Policy Act in 2005.  In the Act,  
Congress set a goal of producing 
10,000 megawatts of non-
hydropower renewable energy 
on public lands by 2015. 

In his 2011 State of the Union 
address, President Obama 
proposed that 80 percent of the 
nation’s electricity be generated 
by clean energy sources by 2035. 

In order to meet various 
renewable energy goals, federal 
agencies are working together to 
identify areas on the public lands 
that are appropriate for solar,  
wind, geothermal, and other 
renewable and clean energy 
sources.  Each of the projects 
discussed in this article is an 
example of these efforts and 
helps to meet these goals. 

The United States 
Military: A Changing of 

the Guard 
Land management agencies 

are not the only federal 
organizations working to 
increase the use of renewable 
energy. The military is the 
largest single energy consumer 
in the United States. Currently,  
80 percent of its energy comes 
from oil. The Department of  
Defense has set a goal that 25 
percent of its energy use will be 
from renewable energy sources 
by 2025.  In pursuit of achieving 
this goal, the individual services 
have set renewable energy goals 
as well. For example, the Navy 
plans to have 50 percent of  
its energy supply come from 
renewable resources by 2020. 

Nevada  
Community is 

Glad to Get into 
Hot Water at  
Jersey Valley 

The Jersey Valley Project 
is a geothermal project 
built in 2010 on public 
lands in Pershing County,  
Nevada. The project is 
located on 7,400 acres of 
public lands where the 
earth’s crust is thin and 
ideal for geothermal energy 
development. The company,  
called Ormat Technologies,  
used 62 acres of public 
lands to build a binary cycle 
geothermal power plant 
and also to build 27 miles of 
transmission lines.  The plant 
uses geothermal energy to 
create enough electricity 
for about 15,000 homes.  
The company also plans to 
build another geothermal 
power plant on the same 
62 acres, in order to double 
the amount of electricity 
produced. 

The Jersey Valley Project 
is in a remote valley. There 
were no issues with other 
uses on the public lands.  
The closest community,  
Battle Mountain, is 30 miles 
north of the project. The 
construction phase of the 
Jersey Valley Project created 
80 short-term construction 
jobs. The completed Jersey 
Valley Project then hired 
15 permanent employees,  
including a plant manager 
and plant operators, from 
nearby communities. The 
demand for geothermal 
power plant operators has 
increased in recent years,  
especially in Nevada. As a 
result,  Truckee Meadows 
Community College,  
in Reno, Nevada, has 
established a new program 
to train students interested 
in becoming geothermal 
power plant operators. 



 
 

 
 

 
 

 

 
       

          
  

     
      

Solar panels gather the sun’s energy at the Marine Corps Air Ground Combat 
Center in Twentynine Palms, California.  This area is the testing ground for the 
Corps’ newest solar energy experiment.  Marines are using solar energy panels to 
help reduce the need for supplies in the field. 

Credit: U.S. Marine Corps, 
photo by Lance Cpl. M. C. Nerl 

Getting  in  On  the 
Action:  Careers  in 

Renewable  Energy 

All of the following 
professions can play a part in 
renewable energy activities.  
For instance, civil engineers 
help to locate facilities 
safely. Archaeologists ensure 
that developers preserve 
fragile prehistoric artifacts 
and sites. Botanists identify 
endangered plants that 
may be jeopardized by 
development. There is more 
information on these and 
other great careers at  
http://www.blm.gov/careers. 

Careers  in  Renewable 
Energy 
•  Civil  Engineer 
•  Electrical  Engineer 
•  Mechanical  Engineer 
•  Geologist 
•  Land   Use  Planner 

Careers  Related  to 
Renewable  Energy 
•  Archaeologist 
•  Wildlife  Biologist 
•  Botanist 
•  Economist 
•  Educator 
•  Hydrologist 
•  Land  Surveyor 
•  Paleontologist 
•  Project  Manager 
•  Realty  Specialist 
•  Wildlife  Specialist 

Recommended  High  School 
and  College  Courses  or 
Degrees 
•  Archaeology 
•  Paleontology 
•  Mathematics 
•  Physical  Science 
•  Biology 
•  Botany 
•  Economics 
•  Education 
•  Engineering 
•  Computer  Science 
•  Electronics 
•  Geology 
•  Geography 
•  Community  Planning 
•  Urban  Planning 
•  Environmental  Planning 
•  Landscape  Architecture 
•  Lands  and  Realty 
•  Project  Management 
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Learn more about renewable energy,  
find other great classroom activities, and view the 

sources used for this publication at: 
http://www.blm.gov/education 

Conclusion 
The issue of how best to meet 

the world’s energy demands is 
complicated. Energy education 
and literacy are key to the 
process.  Only an informed 
public can make useful 
contributions to discussions of  
energy use. 

Energy use and conservation 
are areas where individuals of  
almost any age can have an 
immediate positive impact on 
our world.  Fortunately, there 
are vast opportunities to make 
a difference today. There are 
almost limitless possibilities 
for scientific exploration and 
innovation in the fields of  energy
technology, energy efficiency,  
and conservation. 

In many cases, concerned 
students, like the “Wind Kids”  
in Milford, Utah, are actually 

leading their parents, teachers,  
and other adults to a greater 
awareness of the environmental 
and economic impacts and 
benefits that can result from 
changes in personal behavior.  
Anyone has the ability to start 
making a difference today. 

 

Produced by: 
The Bureau of Land Management 
Division of Education,  
Interpretation, and Partnerships 
20 M Street, SE  
Washington, DC 20003 
202-912-7457 

Front cover credit: BLM 

This piece was compiled 
and edited by Education 
Specialists Fariba Hamedani and 
Christina VanOverbeke with 
the BLM headquarters office in 
Washington, DC. 

Setting a Standard 
Several states in the United States, including many of the 
western states with BLM-managed lands, now have a Renewable 
Portfolio Standard. The standard describes the percentage of  
energy in the state that will come from renewable or alternative 
energy sources, and the year that the goal should be met.  
Current Renewable Portfolio Standards are shown in this 
table. These goals represent each state’s efforts to promote and 
increase renewable energy use in the future. 

Alaska** 50% 2025 

Arizona 15% 2025 

California 20% (33%) 2010 (2020) 

Colorado 30% 2020 

Connecticut 27% 2020 

Delaware 25% 2025 

Hawaii 40% 2030 

Florida** 20% 2020 

Illinois 25% 2025 

Iowa 105 MW 1999 

Kansas 20% 2020 

Maine *** 10% (30% now) 2017 

Maryland 20% 2022 

Massachusetts 15% 2020 

Michigan* 10% 2015 

Minnesota 25% 2025 

Missouri 15% 2020 

Montana 15% 2015 

Nevada 25% 2025 

New Hampshire 23.8% 2025 

New Jersey 22.5% 2021 

New Mexico 20% 2020 

New York 30% 2015 

North Carolina 12.5% 2021 

North Dakota** 10% 2015 

Ohio* 12.5% 2025 

Oklahoma** 15% 2015 

Oregon 25% 2025 

Pennsylvania* 18% 2020 

Rhode Island 15% 2020 

South Dakota** 10% 2015 

Texas 5,880 MW 2015 

Utah** 20% 2025 

Vermont 10% 2013 

Virginia** 12% 2022 

Washington 15% 2020 

West Virginia* 25% 2025 

Wisconsin 10% 2015 

(Source: http://www.c2es.org/what_s_being_done/in_the_states/rps.cfm) 
*Alternative energy standard ** Alternative or Renewable goal 
*** Maine: 10% new renewable sources; existing is 30% since 2000) � 
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Solar Hot Dog Cooker 

The energy of the wind can be harnessed to perform 
many different kinds of work. Your students can make their 
own pinwheels to see the power of wind at work. 

Materials needed (for each pinwheel): 
•Thin cardboard—a manila folder works well 
•Scissors 
•Ruler 
•Straightened jumbo paper clip, with one end 

(about 1.5-cm) bent at a right angle 
•Small paper clip 
•Masking tape 
•Small milk carton 
•String (approx. 30 cm long) 
•Safety goggles 

Note: Students should wear safety goggles 
when using scissors. 

Procedure 
1. Cut out a 15-cm square of thin cardboard. In the 

center of the square, draw a circle about the size of a 
quarter. 

2. With the ruler, draw lines from each corner of the 
square toward the center circle, as seen in the diagram. 
Cut inward from the corners along these lines, stopping 
at the small circle. 

3. Poke 5 small holes in the square where indicated in 
the diagram and then bend in the cardboard to align the 
holes. 

4. Poke the bent end of the large paper clip through 
the back side of the pinwheel and tape it securely to the 
cardboard. 

5. Cut the top (folded, spout portion) off the milk carton 
and poke two small holes into opposite sides of the 
carton, as seen in the illustration. 

6. Slide the long, straight end of the jumbo paper clip 
through the holes in the carton. Securely tape one end 
of the string to the end of the paper clip poking out from 
the far side of the carton. Attach a small paper clip to the 
other end of the string. 

7. Now blow hard on the blades of the pinwheel. What 
happens? 

8. A small pinwheel can lift a paper clip. Discuss with 
students what other kinds of work wind energy can do. 

Blowin’ in the Wind 
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 It is the mission of the Bureau of Land Management to sustain the health, diversity, and productivity  

of the public lands for the use and enjoyment of present and future generations. 

Additional activities are available on our website at http://www.blm.gov/education

Use  the  Heat  of  the  Sun  to  Cook 
This  project  is  for  older  students  or  for  younger  students  with  adult  supervision.  A  reflective  hot  dog  cooker  can 

be  built  from  a  cardboard  box,  tin  foil,  and  posterboard.  Sunlight  hits  the  reflective  surface  and  focuses  on  the  hot 
dog  held  in  the  center.  Students  can  work  in  pairs  or  individually  if  there  are  enough  materials.  All  you  need  is:  a 
cardboard  box,  tin  foil,  and  posterboard. 

How  to  make  it! 3)  Cover  the  curve  with  white  glue  and  apply  aluminum 
1)  Select  a  long  narrow  box;  the  longer  the  box  the  more foil  shiny  side  out.  Start  in  the  middle  and  smooth  toward 

heat  collection  is  possible.  Choose  a  focal  length  between  5” the  edges.  Try  not  to  wrinkle  or  fold  the  foil;  you  want  it  as 
and  10”  and  design  a  parabolic  curve  as  seen  in  the  picture. smooth  as  possible. 
One  template  could  be  used  for  all  the  cookers.  Trace  the 
curve  on  the  open  end  of  the  box  so  that  it  is  centered  and 4)  Use  two  scraps  of  cardboard  taped  to  each  side 
straight. as  supports.  Using  the  sun  or  a  projector  light,  test  the 

focal  point.  There  should  be  a  bright  spot  where  light  is 
2)  Cut  out  the  curve  with  a  utility  knife.  Stress  the concentrated;  mark  this  spot  and  punch  a  hole  for  the 

importance  of  being  exact.  Measure  and  cut  a  piece  of skewer.  Use  a  section  of  a  coat  hanger  from  which  the  paint 
posterboard  that  will  fix  flush  against  the  opening  to  the  box. has  been  removed  for  a  skewer. 
Attach  this  with  tape  beginning  at  the  center  and  working 
toward  the  edges. 5)  Enjoy  your  hot  dog! 

Exploring Alternatives: Classroom Activities 
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