Creative Commons (1) @@

You may delete this slide from the presentation that follows after reading.
It contains plain language about the copyright we’ve adopted from
Creative Commons.

It also contains a link to the summary for our copyright license. This summary should be consulted if you intend to copy and redistribute this material in
any medium or format, or adapt, remix, transform, or build upon this material.

Click Here for information on the Creative Commons License we’'ve adopted.

From Creative Commons:
This is a human-readable summary of (and not a substitute for) the license. Disclaimer.
You are free to:

» Share — copy and redistribute the material in any medium or format
* Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
« Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable
manner, but not in any way that suggests the licensor endorses you or your use.
« NonCommercial — You may not use the material for commercial purposes.

« ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license
permits.


https://creativecommons.org/licenses/by-nc-sa/4.0/
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Nonrenewable Energy Resources
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Nonrenewable Energy Resources...

...are energy resources that are limited and can eventually
run out. These sources of energy cannot be replaced by
natural processes on a time span of human significance.
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Petroleum




1. Resource petroleum is used to power the following sectors of the American

Question 1

economy. Match each sector of the economy with the percent of petroleum going

to it.

70 %
24 %
3 %
2 %
1%

Commercial (a.)
Electric Power (b.)
Industrial (c.)
Residential (d.)
Transportation (e.)
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Question 1 Answer 1

1.  Resource petroleum is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of petroleum going
to it.

70 %  Transportation (e.)
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Petroleum Source

U.S. energy consumption by source and sector, 2019
(Quadrillion Btu)

Source? End-use sector®

Residential
11.9 (16%)

Commercial
9.4 (12%)

Total =759

1.5 (11%)

Coal
11.3 (11%)

Nuclear
85 (8%) Eleciricity retail sales

- 12.8 (35%)
Total = 1002

Elecirical

energy
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Question 1 All Answers

1. Resource petroleum is used to power the following sectors of the American

economy. Match each sector of the economy with the percent of petroleum going
to it.

70 %  Transportation (e.)
24 %  Industrial (c.)
3% Residential (d.)
2% Commercial (a.)
1%  Electric Power (b.)



Question 2

Rank the following “states” in order of their crude oil production.

# 1 _ Gulf of Mexico (a.)
# 2 _ New Mexico (b.)
#3 _ North Dakota (c.)
#4 _ Oklahoma (d.)

#5 Texas (e.)



2.

Question 2 Answer 1

Rank the following “states” in order of their crude oil production.

#1 Texas (e.)
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U.S. Crude Oil Production Map

U.S. crude oil production by state in 2019
1,000 barrels per day
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6 Note: Crude oil incudes lease condensate.
€la’ source: U.S. Energy Information Administration, Petroleum Supply Monthly, February 2020, preliminary data



Oil and Gas Maps

U.S. Oil and Gas Basins

- b
MN VT
SD Mi
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Question 2 All Answers

Rank the following “states” in order of their crude oil production.

w1 Texas (e.)

# 2 Gulf of Mexico (a.)
#3 North Dakota (c.)
w4 New Mexico (b.)
#5 Oklahoma (d.)



Question 3

3. What s the trend in the United States with respect to petroleum production
and petroleum imports over the last decade?

oo o

US production is up, and American imports are up

US production is up, and American imports are down
US production is down, and American imports are up
US production is down, and American imports are down
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U.S. Petroleum Graph

U.S. petroleum consumption, production, imports, exports, and net imports, =
1950-2019

million barrels per day
22
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é@ Source: U.S. Energy Information Administration, Monthly Energy Review, Table 3.1, March 2020, preliminary data for 2019
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Question 3 Answer

3. Whatis the trend in the United States with respect to petroleum production
and petroleum imports over the last decade?

Correct Answer:
b. US production is up, and American imports are down

23



Question 4

4. Rank the following in order of the volume of crude oil the US imports from
each country.

#1 L Canada (a.)
# 2 _ Colombia (b.)
#3 L Iraq (c.)

#4 L Mexico (d.)

#5 Saudi Arabia (e.)



Question 4 Answer 1

4. Rank the following in order of the volume of crude oil the US imports from
each country.

#1 Canada (a.)
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Top Five Sources of U.S. Crude Qll

The top five sources of U.S.
crude oil imports by share of
total crude oil imports in 2019
were:

56% Canada

9% Mexico

7% Saudi Arabia

5% lIraq

5% Columbia
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Question 4 All Answers

4. Rank the following in order of the volume of crude oil the US imports from
each country.

#1 Canada (a.)

# 2 Mexico (d.)

#3 Saudi Arabia (e.)
w4 Iraq (c.)

#5 Colombia (b.)
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Question 5

Petroleum was most likely formed over hundreds of millions of years from:

Fires which commonly occurred while the earth was forming
The remains of tropical and semi-tropical swamp plants

The remains of tiny sea plants and animals
Cosmic rays bombarding elements in the soil below the crust of the earth
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Petroleum and Natural Gas Formation (1)

Ocean
300-400 million years ago

-
/\‘fﬁr:

Tiny sea plants and animals died
and were buried on the ocean floor.
Over time, there were covered by
layers of silt and sand.

Ocean
50-100 million years ago

Sand and silt

TSSO SpSm——
Plant and animal remains

Over millions of years, the remains
were buried deeper and deeper.
The enormous heat and pressure
turned them into oil and gas.

e

Sand and silt
rock

0Oil and gas deposits

Today, we drill down through layers

of sand, silt, and rock to reach the

rock formations that contain oil and

gas deposits.
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5.

Question 5 Answer 1

Petroleum was most likely formed over hundreds of millions of years from:

Correct Answer:

C.

The remains of tiny sea plants and animals
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Natural Gas




Question 6

6. Resource natural gas is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of natural gas
going to it.

36% Commercial (a.)
33% Electric Power (b.)
16% Industrial (c.)
1M1% Residential (d.)

3 % Transportation (e.)



Question 6 Answer 1

6. Resource natural gas is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of natural gas
going to it.

36 %  Electric Power (b.)
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Natural Gas Source

U.S. energy consumption by source and sector, 2019
(Quadrillion Btu)

Source? End-use sector®

Percent of sources Percent of sechors

Residential
11.9 (16%)

Commercial
9.4 (12%)

Total =759

Energy
1.5 (11%)
Coal
11.3 (11%) Electric power sector

Muclear
85 (8%)

12.8 (35%)
Total = 100.2
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Question 6 All Answers

6. Resource natural gas is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of natural gas

going to it.

36 %  Electric Power (b.)

33 % Industrial (c.)

16 % Residential (d.)

11 %  Commercial (a.)
3%  Transportation (e.)



Question 7

Rank the following states in order of their natural gas production.

# 1 L Louisiana (a.)
#2 L Ohio (b.)

#3 L Oklahoma (c.)
#4 Pennsylvania (d.)

#5 Texas (e.)



7.

Question 7 Answer 1

Rank the following states in order of their natural gas production.

#1 Texas (e.)
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Top Five Natural Gas States

Top five dry natural gas producing states, 2018

L]

Note: Federal Offshore Gulf of Mexico supplied 4% of U.S dry production
€la Source: U.S. Energy Information Administration, Natural Gas Annual, October 2019
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Natural Gas and Shale Map

39



Question 7 All Answers

Rank the following states in order of their natural gas production.

w1 Texas (e.)
#2 Pennsylvania (d.)
WO Oklahoma (c.)

w4 Louisiana (a.)
#5 Ohio (b.)



Question 8

8. What is the trend in the United States with respect to natural gas production
and natural gas imports over the last decade?

US production is up, and American imports are up

US production is up, and American imports are down
US production is down, and American imports are up
US production is down, and American imports are down

Qoo
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Natural Gas Overview

Table 4.1 Natural Gas Overview

Billion Cubic Feet

3,000
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e@ Source: U.S. Energy Information Administration 42



Natural Gas Overview Continued

Table 4.1 Natural Gas Overview

Billion Cubic Feet

3,000

The United States

was a net exporter
2,000 .

of natural gas in

2017.

1,000 /

0%

-1 .OO% f T T T T T T T T T
000 2002 2004 2006 2008 2010 2012 2014 2016 2018

— Natural Gas Production (Dry) = Natural Gas Net Imports

ﬁ - - N .
€13’ Source: U.S. Energy Information Administration
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Question 8 Answer

8. What is the trend in the United States with respect to natural gas production
and natural gas imports over the last decade?

Correct Answer:
b. US production is up, and American imports are down
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Qoo

Question 9

Natural gas was most likely formed over hundreds of millions of years from:

Fires which commonly occurred while the earth was forming

The remains of tropical and semi-tropical swamp plants

The remains of tiny sea plants and animals

Cosmic rays bombarding elements in the soil below the crust of the earth
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Petroleum and Natural Gas Formation (2)

Ocean
300-400 million years ago

-
/\‘fﬁr:

Tiny sea plants and animals died
and were buried on the ocean floor.
Over time, there were covered by
layers of silt and sand.

Ocean
50-100 million years ago

Sand and silt

TSSO SpSm——
Plant and animal remains

Over millions of years, the remains
were buried deeper and deeper.
The enormous heat and pressure
turned them into oil and gas.

e

Sand and silt
rock

0Oil and gas deposits

Today, we drill down through layers

of sand, silt, and rock to reach the

rock formations that contain oil and

gas deposits.
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9.

Question 9 Answer

Natural gas was most likely formed over hundreds of millions of years from:

Correct Answer:

C.

The remains of tiny sea plants and animals
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Question 10

10. Resource coal is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of coal going to it.

0% Commercial (a.)
10% Electric Power (b.)
<1% Industrial (c.)

49



Question 10 Answer 1

10. Resource coal is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of coal going to it.

90 %  Electric Power (b.)
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Coal Source

U.S. energy consumption by source and sector, 2019
(Quadrillion Btu)

Source? End-use sector®

Percent of sources Percent of sectors

Residential
119 (16%)

Commercial
9.4 (12%)

Total =759

enengy
1.5 (1%)
Coal
1.3 (11%) i Electric power sector®

Nuclear
8.5 (8%)

Total = 100.2

Electricity retail sales
12.8 (35%)
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Question 10 All Answers

10. Resource coal is used to power the following sectors of the American
economy. Match each sector of the economy with the percent of coal going to it.

90 %  Electric Power (b.)
10 % Industrial (c.)
<1% Commercial (a.)
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Question 11

11. Coal was most likely formed over hundreds of millions of years from:

Fires which commonly occurred while the earth was forming

The remains of tropical and semi-tropical swamp plants

The remains of tiny sea plants and animals

Cosmic rays bombarding elements in the soil below the crust of the earth

oo oo
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How Coal was formed

Before the dinosaurs, Over millions of years, Heat and pressure turned
many giant plants died in the plants were buried the dead plants into coal.
swamps under water and dirt.

waler
100 million years ago

rocks and dirt

dirt

coal

dead plants

Source: Adapted from National Energy Education Development Project (public domain)
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Question 11 Answer

11. Coal was most likely formed over hundreds of millions of years from:

Correct Answer:
b. The remains of tropical and semi-tropical swamp plants
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Question 12

12. Most of the coal used in America comes from:

a. Suppliers east of the Mississippi River
b. Suppliers west of the Mississippi River
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Coal Production by Location
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Question 12 Answer

12. Most of the coal used in America comes from:

Correct Answer:
b. Suppliers west of the Mississippi River
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Question 13

13. Most of the coal used in America comes from:

a. Deep shaft mining
b. Surface mining

Deep mining
Surface mining

overburden

shallow coal seam
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Coal Production By Mining Method
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Question 13 Answer

13. Most of the coal used in America comes from:

Correct Answer:
b. Surface mining (most Western coal is removed this way)

Deep mining Surface mining

overburden

shallow coal seam
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Question 14

14. Why does most of the coal used in America
come from the Western United States?
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Question 14 Answer

14. Why does most of the coal used in America
come from the Western United States?

Western coal is generally cheaper to mine
(surface mining)

and

Western coal generally contains less sulfur
(so there is less sulfur dioxide (SO,)
released when it is burned at the power
plant)




Question 15

15. Rank the following states in order of their coal production.

# 1 _ lllinois (a.)

# 2 _ Kentucky (b.)
#3 _ Pennsylvania (c.)
#4 West Virginia (d.)

#5 Wyoming (e.)



Question 15 Answer

15. Rank the following states in order of their coal production.

7 Wyoming (e.)
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Top five coal-producing states in 2018

Top five coal producing states, 2018

#3
WV
Ky @ #2
#35

¢ia

14’ Source: U.S. Energy Information Administration, Annual Coal Report, October 2019
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oal Production Maps

Coal production by region in million short tons and regional share of total production, 2015

Western (includes Alaska)

507
:.: (57%)
WV Appazlgghlan
#2 Interior
KY hori (25%)
#5 (19%)
,{-__
Mote: Excludes refuse recovery coal, Sum of shares may not equal 100% because of independent rounding, ela

Source: U.S. Energy Infarmation Administration, Annual Coal Report, Novembar 2016
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Question 15 All Answers

15. Rank the following states in order of their coal production.

#1
#2
#3
24
#5

Wyoming (e.)
West Virginia (d.)
Pennsylvania (c.)
lllinois (a.)
Kentucky (b.)
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Nuclear Power




Question 16

16. All of America’s nuclear power (100%) goes to which sector of the economy:

a. Commercial

b. Electric Power
c. Industrial

d. Residential

e. Transportation
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Nuclear Source

U.S. energy consumption by source and sector, 2019
(Quadrillion Btu)

Source? End-use sector®

Percent of sources Percent of sectors

Residential
11.9 (16%)

Commercial
94 (12%)

Total = 75.9

1.5 (11%)

Coal
11.3 (11%)
m = Electricity retail sales
12.8 (35%)
Total = 100.2
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Question 16 Answer

16. All of America’s nuclear power (100%) goes to which sector of the economy:

Correct Answer:
b. Electric Power
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17. The atomic fuel used in the process of generating nuclear power is an isotope

of (Isotope — mass):

©Q0 T

Hydrogen — 1
Hydrogen — 2
Hydrogen — 3
Uranium — 235

Uranium — 238

Question 17
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Uranium — 235 fuel pellets

Nuclear reactor grade
U - 235 is “enriched”
(concentrated) to
between 3 — 5 %.

At this concentration
it cannot explode
like an atomic bomb.

Uranium
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Question 17 Answer

17. The atomic fuel used in the process of generating nuclear power is an isotope
of (Isotope — mass):

Correct Answer:
d. Uranium -235
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Question 18

18. Nuclear fission releases enormous amounts of energy when the forces
holding the nucleus of certain atoms together are broken. Which equation below
is an example of a nuclear fission equation?

a. 6CO, + 6H,0 + radiantenergy (sunlighty — Cy;H,, O5 + 60,
b. aneutron + U-235 — Ba-140 + Kr-93 + 3 neutrons + energy

c. H2 + H-3 — He-4 + aneutron + radiant energy (sunlight)
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How fission splits the uranium atom

©

lighter element

—7 neutron
S + energy
neutron i

Uranium 235 neutron

O

lighter element

Source: Adapted from National Energy Education Development Project
(public domain)
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Question 18 Answer

18. Nuclear fission releases enormous amounts of energy when the forces
holding the nucleus of certain atoms together are broken. Which equation below
is an example of a nuclear fission equation?

Correct Answer:
b. aneutron + U-235 — Ba-140 + Kr-93 + 3 neutrons + energy
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Question 19

19. Where does the United States get its Uranium-235?7 Rank these countries in
order of their share of U-235 supplied to the US.

#1 (24%) Australia (a.)

#2 (20%) Canada (b.)

#3 (18%) Kazakhstan (c.)
#4 (13%) Russia (d.)

#5 (10%) U.S. Suppliers (e.)



Question 19 Answer 1

19. Where does the United States get its Uranium-2357 Rank these countries in
order of their share of U-235 supplied to the US.

#1 (24%) Canada (b.)
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Sources and Shares of Total U.S. Purchases of Uranium

Sources and Shares of Total
U.S. Purchases of Uranium in
2018 were:

24% Canada

20% Kazakhstan

18% Australia

13% Russia

10% U.S. suppliers

6% Uzbekistan

5% Namibia

3% China, Niger, South
African and others combined
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Question 19 All Answers

19. Where does the United States get its Uranium-235? Rank these countries in
order of their share of U-235 supplied to the US.

#1 (24%) Canada (b.)

#2 (20%) Kazakhstan (c.)
#3 (18%) Australia (a.)

#4 (13%) Russia (d.)

#5 (10%) U.S. Suppliers (e.)



Question 20

20. Rank the following states in order of their percentage of electricity generated
by nuclear power.

Connecticut (a.)
lllinois (b.)

New Hampshire (c.)
South Carolina (d.)
Tennessee (e.)



Question 20 Answer 1

20. Rank the following states in order of their percentage of electricity generated
by nuclear power.

#1 (61%) New Hampshire (c.)
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Nuclear Power Map

Share of state electricity generation from nuclear power (2019)

\e

Source: U.S. Energy Information Administration, Electric Power Monthly

&)

-I’ -
-‘ ) more than 30%

" less than 30%
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Nuclear Power and Reactor Maps

U.S. Operating Commercial Nuclear Power Reactors

Share of state electricity generation from nuclear power (2019)

Wy

\. =!‘;;é
o

& =1 unit
B = 2 units
& =3 units

¥=

Source: U.S. Energy Information Administration, Electric Power Monthly

Licensed to Operate (97)

As of August 2019
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Question 20 All Answers

20. Rank the following states in order of their percentage of electricity generated
by nuclear power.

#1 (61%) New Hampshire (c.)
#2 (56%) South Carolina (d.)
#3 (54%) lllinois (b.)

#4 (44%) Tennessee (e.)

#5 (42%) Connecticut (a.)
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Question 21

21. Match the home energy uses to the percent of energy each is responsible for
consuming in the average American home:

#1 (17%) Air Conditioning (a.)
#2 (15%) Lighting (b.)

#3 (14%) Refrigeration (c.)
#4 (10%) Space Heating (d.)
#5 (7%) Water Heating (e.)

89



Question 21 Answer 1

21. Match the home energy uses to the percent of energy each is responsible for
consuming in the average American home:

#1 (17%) Air Conditioning (a.)
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Residential Electricity Consumption by end

use in 2015

Residential electricity consumption by end use, 2015

f I
percent of tota lighting 10%

air conditioning
17%
TVs and related 7%

clothes dryers 5%
ceiling fans
air handlers (heating)
separate freezers
cooking
dehumidifiers
microwaves
pool pumps
air handlers (cooling)
humidifiers
dishwashers
clothes washers
) i not elsewhere hot tub heaters

. refrigerators e . .
L\I‘i‘\' 7o, classified 13% “amu?e coolers
) hot tub pumps

previously
published e“;'*u";es e
end uses

space heating
15%

water heating
14%

Source: U.S. Energy Information Administration, 2015 Residential Energy Consumption Survey
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Question 21 All Answers

21. Match the home energy uses to the percent of energy each is responsible for
consuming in the average American home:

#1 (17%) Air Conditioning (a.)
#2 (15%) Space Heating (d.)
#3 (14%) Water Heating (e.)
#4 (10%) Lighting (b.)

#5 ( 7%) Refrigeration (c.)



Question 22

22. On average, during which time of day is the greatest quantity of energy
demanded and used in America:

Morning, 6 am — noon
Afternoon, noon — 6 pm
Evening, 6 pm — midnight
Night, midnight — 6 am

a0 oo
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Peak Demand

Peak Demand

Electricity use

BASE”NE .................................................................

MORNING AFTERNOON EVENING NIGHT
6a.m.to12p.m. 12p.m.to 6 p.m. 6 p.m.to 12a.m. 12a.m.to6.a.m.

Peak demand, also called peak load, is the maximum load
during a specified period of time.
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Question 22 Answer

22. On average, during which time of day is the greatest quantity of energy
demanded and used in America:

Correct Answer:
b. Afternoon, noon -6 pm
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Question 23

23. In general, over the last 50 years, energy consumption per person in the
United States has:

increased dramatically
increased slightly
remained about the same
decreased slightly
decreased dramatically

®Qo oW
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Primary Energy Consumption, Energy Expenditures, and Carbon Dioxide
Emission Indicators (1)
Table 1.7 Primary Energy Consumption, Energy Expenditures, and

Carbon
Dioxide Emissions Indicators

0 T T T T T T
1950 1960 1970 1980 1990 2000 2010

Million Btu
5
(]
apIxoig uogJes suo] I

— Total Primary Energy Consumption per Capita (Million Btu)

Data source: U.S. Energy Information Administration
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Primary Energy Consumption, Energy Expenditures, and Carbon Dioxide
Emission Indicators (2)

Table 1.7 Primary Energy Consumption, Energy Expenditures, and
Carbon
Dioxide Emissions Indicators

500

P
%
250

Million Btu

apIxoiQ uogqies suo | o8

n T 1 T L T
“ 1950 1960 1970 1980 1990 2000 2010

— Total Primary Energy Consumption per Capita (Million Btu)

ce: U.S. Energy Information Administratior
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Question 23 Answer

23. In general, over the last 50 years, energy consumption per person in the
United States has:

Correct Answer:
d. decreased slightly
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Question 24

24. In general, over the last 50 years, carbon dioxide (CO,) emissions per person
in the United States have:

increased dramatically
increased slightly
remained about the same
decreased slightly
decreased dramatically

© Q0T o
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Primary Energy Consumption, Energy Expenditures, and Carbon Dioxide
Emission Indicators (3)

Table 1.7 Primary Energy Consumption, Energy Expenditures, and
Carbon
Dioxide Emissions Indicators

1950 1960 1970 1980 1990 2000 2010

Million Btu
8
apIxoig uogJed suo ] ol

— Total Energy CO2 Emissions per Capita (Metric Tons Carbon Dioxide)

Data source: U.S. Energy Information Administration 101



Primary Energy Consumption, Energy Expenditures, and Carbon Dioxide
Emission Indicators (4)

Table 1.7 Primary Energy Consumption, Energy Expenditures, and
Carbon
Dioxide Emissions Indicators

AV\___///:.*E\ ————— — 20

Million Btu

apIXol(g uoqien suo | SIS

1950 1960 1970 1980 1990 2000 2010

— Total Energy CO2 Emissions per Capita (Metric Tons Carbon Dioxide)
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Question 24 Answer

24. In general, over the last 50 years, carbon dioxide (CO,) emissions per person
in the United States have:

Correct Answer:
d. decreased slightly
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Question 25

25. In general, overall emissions of sulfur dioxide, nitrogen oxide, and carbon
monoxide during the last 50 years in the United States have:

increased dramatically
increased slightly
remained about the same
decreased slightly
decreased dramatically

®Qo oW
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Changes in Air Pollution Since 1970

Changes in Air Pollution Since 1970
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Question 25 Answer

25. In general, overall emissions of sulfur dioxide, nitrogen oxide, and carbon
monoxide during the last 50 years in the United States have:

Correct Answer:
e. decreased dramatically
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Creative Commons (2) (OS8O

You may delete this slide from the presentation that follows after reading.
It contains plain language about the copyright we’ve adopted from
Creative Commons.

It also contains a link to the summary for our copyright license. This summary should be consulted if you intend to copy and redistribute this material in
any medium or format, or adapt, remix, transform, or build upon this material.

Click Here for information on the Creative Commons License we’'ve adopted.

From Creative Commons:
This is a human-readable summary of (and not a substitute for) the license. Disclaimer.
You are free to:

» Share — copy and redistribute the material in any medium or format
* Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
« Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable
manner, but not in any way that suggests the licensor endorses you or your use.
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