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SEPA  What is the U.S. energy system?

- Primary energy resources: -
—Fossil: coal, natural gas, petroleum —<<SES=
—Renewable: wind, solar, hydro, geothermal, biomass
—Other: uranium

 Technologies to convert primary resources to useable energy
like electricity, gasoline, etc.

—Refineries
—Electric Power Generation
- End-use sectors that use electricity and fuels
—Residential | |
—Commercial S v
—Industrial £
— —Transportation CE % Simple, right?
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SEPA Energy and the environment:

United States )
Environmental Protection

what are the connections?

« Air Pollutant Emissions

—Contributions to US
anthropogenic emissions

« NOx ~ 95%
- SO, ~ 89%
« CO ~95%
« Hg ~ 87%
- Greenhouse Gas Emissions
— Contributes 94% of US
anthropogenic CO, emissions

- Water Supply, Use and Quality

—49% of US water withdrawals (agriculture ~ 31%, public supply ~ 11%)
— 201 billion gallons of water per day is required




B Lawrence Livermore

Estimated U.S. Energy Use in 2009: ~94.6 Quads National Laboratory
Net Electricity
0.01 (b) Imports
8.35 () 12.08
Sk FElectricity @) o 26.10 (00)
m— /’, N i ® Emissions it
18.30 (q) .. Energy
from electricity 2.25 (op) 2464
22 generatlon €sidential

0.32 (h)

11.26 9.01 ()

/ // 0.10 (a) I
l A 4.87 (p) w 1.70 (qq)
:

8.49 6.79 (kk)
3.19 (m)
0.02 (e)
o8N Industrial
21.78 17.43 ()
1.40 () 2.00 (%)

0.92 (y)

4.36 (rm)

0.43 (u)

Trans-

25.34 (dd) Pozréagison

6.74 (mm)

Coal Solar Biomass
Natural Gas Wind Geothermal
N Petroleum (Crude Qil) Hydropower Nuclear




SEPA Electric power plants in
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« A simple “simulation” of an energy system

» Helps us to see some of the challenges and tradeoffs
iInvolved in making energy and policy decisions

« Each team has the same total energy (area of pieces)

- Each team does not have the same mix of energy
types

« Goal is to fill the game board with energy types to
achieve the lowest total score

« Score = purchase cost + operating cost + CO, cost

« Can do variations/extensions on the game, e.g., water
use in the electric sector
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Generate! Filling up the grid

- EPA — M
GENERATE TEAM1 o Q @ @
1, Fil the grid with enérgy sounces 48 the ket total cost. At 64 —y \ ¢ —
2. Energy sources must be horizontal and cover ihe entire gric They can not go
= 0000
3.TOTAL OOST = [Purchase Cost) + (Annual Cost x 30) + [0, x €0, Cost x 30) = / . d —t

4. The 1* round of the game will not have a €0, cost, 5o this will be zer.
5, Mow, 0 GENERATE!

WA EPA GOV
- GENERATEL CRECATS INCLUDE ORIGINAL COMCEPT: €. ANDY MILLER; ORIGINAL DESIGN: BERNINE KHAN; GAME DEVELOPER: REBECCA DODDER: OUTREACH COORDINATOR: KELLY LEGVIC: GRAFHIC DESIGH: CAMDEN WATTS AND DUSTIH RIEGO.
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What primary energy resource does it use?

How much does

NUCLEAR it cost to
build/purchase?

How much
energy does it
produce?
How much
does it cost
each year to
run/operate?
How much CO,
does it produce?
Total Score = 2000 + (46 * 30) + (0 * 30) * CO, cost

(over 30 years) = 3380
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Now let’s play a few rounds of the
enhergy game....
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s | @@CHhback: What did we learn?

Types of energy resources
« What are the different types of energy?
- How can we classify them? How do they differ?

Where we get our electricity

* In an ideal world, what energy mix would you like to see,
and why?

- What are the challenges with that? How could those
challenges be met?

« How did CO, prices changes what energy mixes got the

best score?
L 1]



v Teachback: What can you do?

What can we do nhow?
- How did energy efficiency affect the game?

« What can you do to improve energy efficiency and
conserve electricity?



Additional slides
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EPA Coal mines
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:Electricity Transmission Lines - Ventyx, Velocity Suite;Mational Geographic:National Geographic. Esri. DeLorme, HERE, B

A& Surface Coal Mine

Rl Source: DOE’s Energy Information Administration,

www.eia.gov/state



EPA Oil and natural gas
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Qil Wells: High-Level View (2)
Gas Wells: High-Level View (z)
Shale Basin

Shale Play
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<EPA Wind potential

Fnuirnnmental Pratactinn

:Electricity Transmission Lines - Ventyx, Velocity Suite;Mational Geographic:National Geographic. Esri. DelLorme, HERE, B

B 7 Superb On Shore Wind Potential [ 2 Marginal [ 48910613
[ 6 Outstanding 1 Poor 163to04.88

[ 5Excellent

4 Good
T 2 Fair

8.14 to 1163 Off Shore Wind Speed (meters/second)
5.89t0 813

RAA tn R AR



<EPA

United States )
Environmental Protection

Agency
Estimated U.S. Energy Use in 2009: ~94.6 Quads > Iﬁaa‘a’g?lgfle_ggéergoorrye
Met Electricity
Solar .01 B Impores
041

Electricity
Generation
38.19

2610 o)
Hejecied

Enciay
G464

Corpnsroial
5.49

4,36 {m}

industrial
2178

Trans-—
poriation
26,98

2Ue



“EPAA  Coal power plants
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:Electricity Transmission Lines - Ventyx, Velocity Suite;Mational Geographic:National Geographic. Esri. DeLorme, HERE, B

O Coal Power Plant
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SEPAA  Natural gas power plants

:Electricity Transmission Lines - Ventyx, Velocity Suite;Mational Geographic:National Geographic. Esri. DelLorme, HERE, B

) Matural Gas Power Plant
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vEPAA Nuclear power plants
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& Muclear Power Plant



“EPA  Renewable electric power
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Biomass Power Plant
Geothermal Power Plant
Hydroelectric Power Plant
Solar Power Plant
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