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Changes to DOE Energy Information Administration (EIA) Kids Educational Pages

In the Energy Information Administration (EIA) office of the Department of Energy, there
have been significant changes to information on Energy Kids educational pages
regarding coal, oil (petroleum), and biomass, as well as some less significant
modifications to content on other pages.

Description

There were several changes to the EIA’'s Energy Kids educational pages on the effects of coal
and oil on the environment, as well as changes to the pages on hydrogen, energy saving, and
electricity. Some content was completely removed, while other content was slightly reworded or
moved. The most significant changes are removals of links to information about greenhouse
gases and removal of sentences describing the environmental impact of non-renewable energy
sources. There were also several minor changes to pages on hydrogen and electricity that do
not significantly alter content, and these pages are included for completeness.

The most notable changes to this site are summarized here:

1. A pattern of changes in wording, across three EIA Kids pages, from using the word
“‘impact” to the word “effect” when describing the relationship between non-renewable
energy sources and the environment:

a. From screenshot 1.1, on the EIA’'s “Energy Kids - Coal” page
b. From screenshot 2.1, on the EIA’'s “Energy Kids - QOil (Petroleum)” page
c. From screenshot 3.1, on the EIA’'s “Energy Kids - Biomass” page

2. Onthe EIA's “Energy Kids - Coal” page (1), the removal of sentences and links
describing the relationship between non-renewable energy sources and the
environment, such as “In the United States, most of the coal consumed is used as a fuel
to generate electricity. Burning coal produces emissions that adversely affect the
environment and human health.” (screenshot 1.2).
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On screenshot 1.2, on the “Energy Kids - Coal” page, the removal of a graph depicting
the relationship between US energy production, coal uses, and greenhouse gas
emissions.

On the “Energy Kids - Qil (Petroleum)” page (2), language changed about hydraulic
fracturing from “there are environmental concerns” to “has some effects on the
environment”.

On the “Energy Kids - Biomass” page (3), removal of two sentences highlighting the
effects of burning wood and municipal solid waste (MSW) on air pollution, but with the
addition of clause about the effect of burning garbage.

On the “Energy Kids- Biomass” page (3), sentence change from “... chemicals and
metals that would contaminate groundwater” to “... chemicals and metals that could
contaminate groundwater” (emphasis added).
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Page 1: EIA Energy Kids - Coal

e URL: http://www.eia.gov/kids/energy.cfm?page=coal_home-basics
e Side-by-side View: 1/17/2017 to 1/30/2017

Screenshot 1.1

(1.1a) Change from “impact” to “effect” on entire page, such as changing the phrase “impacts of
coal mining” to “effects of coal mining”

(1.1b) Removal of link to “learn more about greenhouse gas emissions” from end of 4th
paragraph under heading “Impacts of coal mining”

Coal & the Environment
co



http://www.eia.gov/kids/energy.cfm?page=coal_home-basics
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Screenshot 1.2

(1.2a) Removal of sentences “In the United States, most of the coal consumed is used as a fuel
to generate electricity. Burning coal produces emissions that adversely affect the environment
and human health.”

(1.2b) Removal of graph showing major energy sources for US electricity generation and
resulting carbon dioxide emissions
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abandoned underground mines.

Emissions from burning coal

Screenshot 1.3
(1.3a) Continued change from the word “impact” to “effect”
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Internet Archive Page 1 Status:
Previous version of page captured on January 24, 2017:
https://web.archive.org/web/20170124131915/https://www.eia.gov/kids/energy.cfm?page=coal
home-basics
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Page 2: EIA Energy Kids - Oil (Petroleum)

e URL: hitp://www.eia.gov/kids/energy.cfm?page=o0il_home-basics
e Side-by-side View: 1/17/2017 to 2/7/2017 21:52

Screenshot 2.1

(2.1a) Change from “impact” to “effect” in the sentence “... impacts are reduced by technologies
...”, replaced with “... technologies ... also reduce effects ...”

(2.1b) Language changed about hydraulic fracturing from “there are environmental concerns” to
“has some effects on the environment”

(2.1c) Phrase change from “required to develop an oil field” to “necessary to develop an oil
resource”
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Oil & the Environment

How does oil affect the environment?

Crude oilis used to make i@ petroleum products WEISE to fuel airplanes, cars, and trucks; to
heat homes; and to make productsSUERE medicines and plastics. Although petroleum
products make lfe easier, finding, producing, and moving crude oil may have negative effects
on the environment. Technological advances in exploration, production, and transportation of
oil and enforcement of safety and environmental laws and regulations help to avoid and reduce
these effects

0il & the Environment

How does oil affect the environment?

Crude oil is used to make petroleum products/liSéd to fuel airplanes, cars, and trucks; to heat
homes; and to make productslike medicines and plastics. Although petroleum products make
life easier, finding, producing, and moving crude oil may have negative effects on the
environment. Technological advances in exploration, production, and transportation of oil and
enforcement of safety and environmental laws and regulations help to avoid and reduce these
effects.

Technology helps reduce the effects of drilling for and producing oil
Exploring and drilling for oil may disturb land and marine ecosystems. Seismic techniques used
to explore for oil under the ocean floor may harm fish and marine mammals. Drilling an oil well
on land often requires clearing an area of vegetation JHGWEVER, technologies that/Sighificantly
increase the efiiciency of exploration and drilling|activities also Fediice effects on the
environment! Satellites, global positioning systems, remote sensing devices, and 3-D and 4-D
seismic technologies make it possible to discover oil reserves while drilling fewer exploratory
wells. Mobile and smaller slimhole drilling rigs reduce the size of the arealfiia drillinglieti
&ffé6E The use of horizontal and directional drilling makes it possible for a single well to
produce oil from a much larger area, which reduces the number of wells|i8E8S8a# to develop
an oilFeseureel

Technology helps reduce the effects of drilling and producing oil
Exploring and dilling for oil may disturb land and marine ecosystems. Seismic techniques used
to explore for oil under the ocean floor may harm fish and marine mammals. Driling an oil well
on land often requires clearing an area of vegetation | THese impacts are rediiced by
technologies thatigreatly increase the efficiency of exploration and driling activities, Satelites,
global positioning systems, remote sensing devices, and 3-D and 4-D seismic technologies
make it possible to discover oi reserves while drilling fewer exploratory wells. Mobile and
smaller simhole drillng rigs reduce the size of the areadisturbed by drilling activities: The
use of horizontal and directional drilling makes it possible for  single wellto produce oil from a
much larger area, which reduces the number of wells/Féquired to develop an il

Hydraulic fracturing B
An oil production technique known as hydraulic ffaG8fing is used to produce il from shale
and other tight geologic formations. This technique has allowed the United States to increase
domestic oil productionsighificantly and reduce thie amount of oil that the country imports
There are environmental concerns associated with hydraulic fracturing. Fracturing rock
. requires large amounts of water, and it uses potentially hazardous chemicals to release the ol
from the rock strata. In some areas of the country, significant use/GfWatet for oil production
may affect the availabilty of water for other uses and can potentially affect aquatic habitats.
Faulty well construction or improper handling may resutt in leaks and spills of fracturing fluids

Hydraulic fracturing

An ol production technique known as hydraulicifaGBITINGNGR fragking) is used to produce oil
from shale and other fight geologic formations. This technique has allowed the United States to
‘Sighificantly increase domestic oil production and reduce]UIS! ol imports IHyFaGIE
fracturing has Someleffects o thelenvironment, Fracturing rock requires large amounts of
water, and it uses potentially hazardous chemicals to release the oilfrom the rock strata. In
‘some areas of the country, significantiWalié use for oil production may affect the availabilty of
water for other uses and can potentially affect aquatic habitats. Faulty well construction or
improper handiing may resultin leaks and spills of fracturing fluids.

Hydraulic fracturing also produces large amounts of wastewater that may contain dissolved
chemicals and other contaminants, which may require treatment before disposal o reuse.
Because of thelquantities of water{ised; andbecauise of the complexity of treating some of
the wastewater components, treatment and disposal are important and challenging issues.
Wastewater is frequently disposed of by injection into deep wells, typically into/ionpotablé
saltwater aquifers. The injection of wastewater can cause earthquakes that are large enough to
be felt and that may cause damage.

Hydraulic fracturing also produces large amounts of wastewater that may contain dissolved
chemicals and other contaminants, which may require treatment before disposal o reuse.
Because of the amount of waterlii§ed and the complexity of reating some of the wastewater
components, treatment and disposal are important and challenging issues. Wastewater is
frequently disposed of by injection into deep wells, typically into saltwater aquifers. The
injection of wastewater can cause earthquakes thatiiiay/cauise/damage and are large enough

to befelt,
Oil spill P
pills il spills
oSt 1 spils are he result of accidents at ol wells orwith he pipelines, ships, rains, and Most ol spills are the result of accidents at oil wells o the pipelines, ships, trains, and
trucks that move il from wells to refineries. Oil spills contaminate soil and water and may ~ o - . - oo . -

Screenshot 2.2

(2.2a) Regarding old oil rigs, phrase ‘it is often covered with barnacles, coral, sponges, clams,
and other sea creatures” replaced with “barnacles, coral, sponges, clams, and other sea
creatures cover the rig”


http://www.eia.gov/kids/energy.cfm?page=oil_home-basics
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Oil spills

Most oil spills are the result of accidents at oil wells oriWith the pipelines, ships, trains, and

trucks that move oil from wells to refineries. Oil spills contaminate soil and water and may

cause devastating explosions and fires. The federal government and industry are'invelvedin

developing'standards and regulations to reduce the potential for accidents and spilis/along
ffective responses 1o clean up spills when they occur.

After the Exxon Valdez oil spilin Prince William Sound, Alaska, in 1989, the U.S. Congress
passed the il Pollution Act of 1990, which/Fequifed all new oil tankers built for use between
U_S. ports to have a full double hull [This‘actIed the Intemational Maritime Organizationte
alsolestablish double-hull standards for new oil tankers/ii 1982 in the International
Convention for the Prevention of Pollution from Ships (MARPOL). The amount of oil spilled
from ships dropped significantly during the 1990s partly because of these double-hull
standards.

The Deep Horizon driling rig explosion and oil spillin the Gulf of Mexico in 2010/cauised the
U_S. government and the o industry to review driling technologies, procedures, and
regulations to reduce the potential for similar accidents to occur. The U.S. govemment also
replaced the Minerals Management Service (MMS), which administered offshore oil and natural
gas leases, with the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety
and Environmental Enforcement (BSEE) to provide more effective oversight and enforcement
of environmental regulations Felatedit offshore energy development

In response to several major accidents involving trains camying crude oil, the U.S. Department
of Transportation i Boposed new standards for railroad tank cars, braking controls, and
speed restrictions to reduce the potential for railroad accidents and oil spills.

Restoring old well sites and
creating artificial reefs

Fish swimming
il wells are plugged when they become Rigs-to-
uneconomic, and the area around the well may Reefs project
be restored. Some old offshore oil rigs are

tipped over and left on the sea floor in a Rigs-

to-Reefs program. Within a year after a ig is

toppled, it s often covered with bamacles,

coral, sponges, clams, and other sea

ereatures. These artificial reefs attract fish and

other marine life, and they have increased fish

populations and recreational diving

opportunities.

Internet Archive Page 2 Status:
Previous version of page captured on January 18, 2017:
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il spills
Most oil spills are the result of accidents at oil wells o8 the pipelines, ships, trains, and
trucks that move ol from wells to refineries. Oil spills contaminate soil and water and may
cause devastating explosions and fires. The federal government and industry are developing

joris) and] reduce the potential for accidents and spillsad
to clean up spills when they occur.

After the Exxon Valdez oil spillin Prince William Sound, Alaska, in 1989, the U.S. Congress
passed the Oil Pollution Act of 1990, which FeGIFeS all new oil tankers buit for use between
USS. ports to have a full double hull Jii#882) the International Maritime Organization also
Establishied double-huil standards for new oil tankers in the Interational Convention for the
Prevention of Pollution from Ships (MARPOL). The amount of oil spilled from ships dropped
significantly during the 1990s partly because of these double-hull standards.

The Deep Horizon drillng rig explosion and oil spill n the Gulf of Mexico in 20 10/omBEed the
U.S. government and the ol industry to review drilling technologies, procedures, and
regulations to reduce the potential for similar accidents to occur. The U.S. government also
replaced the Minerals Management Service (MMS), which administered offshore oil and natural
gas leases, with the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety
and Environmental Enforcement (BSEE) to provide more effective oversight and enforcement

In response to several major accidents
involving trains carrying crude oil, the U.S.
Department of Transportation/ahdthe Federal
Railroad Administration established nev/
standards for railroad tank cars, braking
controls, and speed restrictions to reduce the
potential for railroad accidents and oil spills.

Restoring old well sites and

creating artificial reefs

Oil wells are plugged when they become

uneconomic, and the area around the well may

be restored. Some old offshore ol rigs are

tipped over and left on the sea floor in a Rigs-

to-Reefs program. Within a year afier a ig is

toppled, bamacles, coral, sponges, clams, and

other sea/Greatires Eover the rig: These

artiicial reefs attract fish and other marine ffe, ‘Sourcs: Courtssy of the Misslssippt
and they ifiGFeasa fish populations and Department of Marine Resources
recreationalfiSHIAGIAAA diving opportunities.

http://web.archive.org/web/20170118101309/http://www.eia.gov/kids/energy.cfm?page=oil hom
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Page 3: EIA Energy Kids - Biomass

e URL: http://www.eia.gov/kids/energy.cfm?page=biomass_home-basics
e Side-by-side View: 1/17/2017 to 2/8/2017 2:54am

Screenshot 3.1

(3.1a) Wording change from “impacts” to “effects”

February 8, 2017

(3.1b) Removed sentence “Using biomass for energy can have both positive and negative
impacts on the environment”, however the same words are present in the section subheader on

the previous line.

(3.1c) Removed sentence “Burning wood in an open fireplace for heating is an inefficient way to

produce heat, and it can also produce air pollution”

(3.1d) Removed sentence “Waste-to-energy plants produce air pollution when MSW is burned
to produce steam or electricity,” but added the clause that burning garbage produces air

pollution.

§

Biomass & the Environment

Burning wood
Using wood, and charcoal ade from Weod,

and may resultin lower CO2 emissions overall

woodlots that have to be thinned, or it may

have to be cut down Weed smoke contains

particulate matter [BUFning Wood in an open
fireplace for heating is an inefficient way to
produce heat, and it can also produce air
pollution Moder wood burning stoves and
fireplace inserts are designed o reduce the
amount of particulates emitted by the
‘applianee. Wood and charcoal are major
cooking and heating fuels in poor countres,
‘and the woodiay be Harvested faster than
trees cangirow. This results in deforestation
Planting fast-growing trees for fuel and using
fuel-efficient cooking stoves can help siow
deforestation and improve the environment

Burning municipal solid waste
(MSW) or wood waste
ProAEIRG eSFGYIBH BTG mnicipal soid
waste (MSW, or garbage)/and by burning
oo waste i facilies e vaste 0-energy
pants means that ess waste mustbe boried
landfills Waste-to-energy plants produce air
pollution when MSWis bumed to produce
Steam orelectricity. Buming Garbage also
releases the chemicals and substances i the
Waste, Some of these chermicals can be

hazardous to people and the environment if they are not properly controlled
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Biomass & the Environment
Using biomass for energy has positive and negativeleffects

BIGHASS 35 N ENSFGY SOUFGRIS an altemative to fossi fuels/{€88ll petroleu [3Ad natural
§38)] Burming/@lhet fossil fuelsiBF biomass releases carbon dioxide (CO2), a greenhouse gas]
HGW8VER, the planis that are the source of biomass/EaBEIF8 a nearly equivalent amount of

Using biomass for energy ean have positive and negative impacts
Using biomass for energy can have both positive and negative impacts on the
‘environment. Using biomass for energy provides an altemative to/using fossil fuels/like
eal] petroleum, oF naturaligas: Buming fossil fuels'and burfiing biomass releases carbon
dioxide (CO2), a greenhouse gas; Butwhen the plants that are the source of biomass/are

grown; a nearly equivalent amount of CO2Jis €aptured through photosynthesis. y are growing, which acarbon:

for heating and cooking canreplace fossilfuels Panicum Using wood SRSBRTERIRES and charcoalfor

heating and conking canresace fosi fucls
and may result in lower CO2 emissions overall
Wood g8 be harveste from EHESES] woodots
that have fo be thinned, o o rban rees
{1t all Gown o have t be ut down

. Switchgrass
Wood may be harvested from forests of virgatum .
N growing on a

G from urban trees thatfalldown o8k (switchgrass)

. test plot for
harmful polltantsfike carbon monoxide and being grown
‘W88 smoke contains harmful poliutants like
catbon monoxide and partuiate matter
Modern woodbburming stoves, pellet stoves,
and freplace insertsJ@l recuc the amoun of
partculates HSBURITGMEGE Wood and
charcoalare major cooking and heating fueks in
poor countries, [t if people hiarvest the wood
faster than trees can/grow, it causes
deforesiaon. Pantng fastgrowing rees fo
uel and using hekeficient cooking stoves can
help siow defrestation and mprove the

production

Burning municipal solid waste

BRI municipal solid waste (MSW, or
garbage ) fGIBFOGUGEIEREFGY in waste-1o-
energy plants means that less wasteli§ buried
in landils O the other hand: burning
garbage produces air pollution and releases
the chemicals and substances in the Waste
ifteeEIF Some of these chemicals can be
hazardous to people and the environment if

Source: Wikimedia Commons (pul

The U.S. Environmental Protection Agency ee: Wikimedia Commons (

biomass
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Screenshot 3.2

February 8, 2017

(3.2a) Minor word and sentence structure changes that do not significantly alter content

§ e

Burning municipal solid waste
(MSW) or wood waste
Producing energy by buming municipal solid
waste (MSW, or garbage) and by burning
wood wasts in faclities like vste-to-energy
plants means thatless waste isthbé buried in

Source: Wikimedia Commons (pubic domain)

hazardous to people and the environment if they are not properly controlied.

The US. Pvmecuon Agency (EPA) appl Tules to waste:
to-energy plants, andi plants use air devices,
fabric fiters, and to capture air pollutants.

Scrubbers clean emissions from#hese faciities by spraying a liquid into the/Ehemieal gas to
neuralize the acids present in the stream of emissions. Fabri fiters and electrostatic
precipitators also remove particles from the combustion gases. The particles—called fly ash—
are then mixed with the ash that is removed from the bottom of the waste-to-energy IBlants
fumace.

A waste-to-energy fumace bums at high temperatures (1,800°F t02,000°F) that make
‘somplex chemicalsBreakdown into simpler, less harmful compounds.

Disposing of ash from waste-to-energy plants
st can contain igh conceniraions of varous mefal that were present i the orginal waste.
Textle yes, printing nks, and ceramics,fo exampl, may cortain fead and cadmium,

‘Separating waste before/@oMBUSHOR can solve part of the problem. Because batteries are the
largest source of lead and cadmium in municipal waste, they should not be included in regular

trash. Florescent light bulbs should also not be/ifiliided in regular trash because they contain
small amounts of mercury.

The EPA tests ash from waste-{o-energy plants to make sure that it is not hazardous. The test
looks for chemicals and metals thatWould contaminate ground water. JASH that is considered
sate! layer. Ashi: tolbuild
Foads and to make cement blocks

Collecting landfill gas or biogas

. mainly of methane and CO that o 33 rcsu of biogial pocessos n sowoas femert
'u.ms S esloct s management i s ackbe bt oduce Dogss g casreand
orneaor ety gene iogas s conscare

ey st s e coritSana S REST T e i epacs Hecnc

Blogas s comy

plan waste

B o
roduced by

Burning municipal sold waste
(MSW) or wood was

‘BiiFfiing municipal solid waste (MSW, or
garbage) 10 BROGUEEENBI in voste-o-
energy plants means that ess wastels buried
in landfills |On the other hand, burning
(garbage/prodiices air pollution and releases
he chemicals and substances n the S
intohEEiE Some of these chemicals can be
hazardous 1 people and the envronment
they are not propery controlied

imeda Commons (pu

‘The U.S. Environmental Protection Agency
(EPA) applies strict environmental ules to
waste {o-energy plants, and requires that
waste-o-energy plants use air polution control
‘@8ViEes such as scrubbers, fabric fiters, and electrostatic precipitators to capture air
polutants.

b:mbbcvs clean emissions from|WastesfB=energy facilties by spraying a liquid into the

JAIGASES 1o neulralize the acids present in the stream of emissions. Fabric fiters

als gases. The particles

—called fly ash—are then mixed i e 2 hat s removed fom he bt o the vasieto-
energy fumace.

A waste-{o-energy fumace burs at high temperatures (1,800°F to2/000°F i Whieh Breaks
‘dowrnthi chemicals IMSW into simpler, less harmful compounds

Disposing ash from waste-to-energy plants
Ash can contain high concenrations of various mefals that were presentn the orginal waste

Textile dyes, printing inks, and ceramics, for example, may contain lead and cadmium.

‘Separating waste beforeBiifiing can solve part of the problem. Because batteries are the.
largest source of lead and cadmium in municipal waste, they should not be included in regular
trash. Florescent light bulbs should also not beBif in regular trash because they contain small

‘amounts of mercury.

‘The EPA tests ash from waste-to-energy plants to make sure that itis not hazardous The test
ooks for chemicals and metals that ground water] A
thatis considered safe as a e . or they add i tomake
cement blocks.

Collecting landfill gas or biogas

68 forms as a result of biological processes in lants. waste landiil

Screenshot 3.3
(3.3a) Changed sentence from

chemicals and metals that would contaminate groundwater”

to “... chemicals and metals that could contaminate groundwater.”

(3.3b) Added sentence “Burning methane produces CO2, but because methane is a stronger
greenhouse gas than CO2, the overall greenhouse effect is lower.”

(3.3c) Removed sentence “Ethanol and biodiesel were the fuels used in the first automobile and
diesel engines, but lower-cost gasoline and diesel fuel made from crude oil became the

dominant vehicle fuels.”

‘ Jan 172017 6:18 AM

‘small amounts of mercury.

The EPA tests ash from waste-to-energy plants to make sure that it is not hazardous. The test
looks for chemicals and metals that’Would contaminate ground water [ASH that is considered
safe is used in municipal solid waste landfills as a cover layer. Ash is also used to build
Foadsiand to make cement blocks

Collecting landﬁll gas or biogas

plants waste w i, and Mestonk e Manataman e ian ackiesht roduce bioge:ssd capus g
Eurm e biogas for hat o elecincly Generation: The elec icd from blogas s cons.Gercd renowable and
i s n iy safes 1o et St eneable porious tandands (RES) The lecincty may repiace iecncty
Droduced by burning (cssi e and Could resu 1 a nelreducion n CO2 emiss
quuld biofuels: ethanol and biodiesel
Ethanol and biodiesel were the fuels used in the first automobile and diesel engines, but
lower-cost gasoline and diesel fuel made from crude oil became the dominant vehicle
fuiels. The federal government has promoted ethanol use i vehicles to help reduce ol
imports sinca the mid=1970s. In 2007, the government set a target to use 36 billion gallons of
biofuels by 2022. As a result, nearly all gasoline now sold in the United States contains some
ethanol

Biofuels may be/considered carbon-neutral because the plants that are used to make biofuels.
(such as com and sugarcane foriethanl; and soy beans and paim ol trees for biodiesel)
absorb CO2 as they grow and may offset the CO2/prodiiced when biofuels are/made and
bumed

Growing plants for biofuels is controversial because the land, fertiizers, and energyllisedte
oW biofuel crops could be used to grow food crops instead JAISG;i some parts of the world,
large areas of natural vegetation and forests have been cut down to grow sugar cane for
ethanol and soybeans and palim=il treesto/make biodiesel. The U.S. government supports
efforts to develop alternative sources of biomass that do not compete with food crops and that
use less fertiizer and pesticides than corn and sugar cane. The U.S. govemment also supports
methods to produce ethanol that require less energy than conventional fermentation. Ethanol
can also be made from waste paper, and biodiesel can be made from waste/grease, oils; and
even algae.

Ethanol andgasoline blended with ethanol bum cleaner and have higher octane ratings than
) pure gasoline, but they have higher evaporative emissions from fuel tanks and dispensing
5 equipment. These evaporative emissions contribute to the formation of harmful, ground-level
ozone and smog. Gasoline requires extra processing to reduce evaporative emissions before it
is blended with ethanol. Biodiesel combustion produces fewer suifur oxides, less particulate
matter, less carbon monoxide, and fewer unburned and other hydrocarbons, but it does
produce more nitrogen oxide than petroleum diesel
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The EPA tests ash from waste-to-energy plants to make sure that t is not hazardous. The test
looks for chemicals and metals that/éauild contaminate ground water IMSWiIandfills Uiseash
that is considered safe as a coverllayer for their Iandfills) 6F they addit tolconcreté to make
cement blocks.

Collecting landfill gas or biogas
Bi6gas forms as a result of biological processes in sewage treatment plants, waste landfils,
and livestock manure management systems |Biogas iSicomposed mainly/of methane (a
Greenhouse gas)aRAICO2! \any facilties that produce biogas capturelif and bum the
methane for heat orfo/generate electricity. This electricity is consideredienewableand) in
many/States; Contributes tolfeeting state renewable portfolio standardsi(RPS), This
electricity may replace electricity[g@Rerationrom fossil fuels andiEai result in a net reduction
in CO2 emissions |Bming! P €02, but is a stronger
than CO2, the il is lower.

Liquid biofuels: ethanol and biodiesel

THié federal government/BFGMGHES ethanol use/aSiatransporation fuel to help reduce oil
imports/aAd CO2EMISSIGRS! In 2007, the government set a target to use 36 billion gallons of
biofuels by 2022. As a result, nearly all gasoline now sold in the United States contains some
ethanol

Biofuels may be carbon-neutral because the plants that are used to make biofuels (such as.
corn and sugarcane for/88HaNBl and soy beans and palm oil trees for biodiesel) absorb CO2 as
they grow and may offset the CO2J@MISSIONS when biofuels areprogueed and burned

Growing plants for biofuels is controversial because the land, fertiizers, and energyk
Gifowing biofuel crops could be used to grow food crops instead Jifi some parts of the world,
large areas of natural vegetation and forests have been cut down to grow sugar cane for
ethanol and soybeans andiBaliiGl treesifoF biodiesel. The U.S. government supports efforts
to develop altemative sources of biomass that do not compete with food crops and that use
less fertiizer and pesticides than corn and sugar cane. The U.S. government also supports
methods to produce ethanol that require less energy than conventional fermentation. Ethanol
can also be made from waste paper, and biodiesel can be made from waste/gféaseiandiois
and even algae.

Ethanol andgaSolinesethanoliblends burn cleaner and have higher octane ratings than pure
gasoline, but they have higher evaporative emissions from fuel tanks and dispensing
equipment. These evaporative emissions contribute to the formation of harmful, ground-level
ozone and smog. Gasoline requires extra processing to reduce evaporative emissions before it
is blended with ethanol. Biodiesel combustion produces fewer sulfur oxides, less particulate
matter, less carbon monoxide, and fewer unbumed and other hydrocarbons, but it does
produce more nitrogen oxide than petroleum diesel
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Did you know?

hrhe
EI\‘ERGY
210 STAR®
[ENERGY STARELE)
appliances and
electronic equipment
identifies energy-
efficient products.

Efficiency and conservation are different but related

“The terms/@fiergy conservation'and energy efficiency have'tws distinctmeanings. There
are many ways people can use less energy (conservation) and many ways people can
use energy more wisely (efficiency).

Energy conservation s any behavior that results in the use of less energy. Turning the lights off
when leaving the room and recycling aluminum cans are both ways of conserving energy.

Energy efficiency is the use of technology that requires less energy to perform the same
function. Using a compact fluorescent light bulb that requires less energy rather than
using an incandescent bulb to produce the same amount of light is an example of
energy efficiency.

-
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Efficiency and conservation are different but related
The terms Eriergy/efficiency/andlenergy conservation have distinctieanings:
- Energy efficiency is using technology that requires less energy to perform the same function.
Usi i lires less energy instead of using an
pr ‘energy efficiency.
« Energy conservation is any behavior that results in the use of less energy. Tuming the lights off
when leaving the room and recycling aluminum cans are both ways of conserving energy.

e

BACKTOTOP

enerqy efficiency-basics

10


http://www.eia.gov/kids/energy.cfm?page=about_energy_efficiency-basics
https://web.archive.org/web/20160420004122/http://www.eia.gov/KIDS/energy.cfm?page=about_energy_efficiency-basics
https://web.archive.org/web/20160420004122/http://www.eia.gov/KIDS/energy.cfm?page=about_energy_efficiency-basics

February 8, 2017

Page 5: EIA Energy Kids - Hydrogen

e URL: hitp://www.eia.gov/kids/energy.cfm?page=hydrogen_home-basics
e Side-by-side View: 1/17/2017 to 1/23/2017

Screenshot 5.1

(5.1a) Expanded sentence to explain that “A fuel cell is two to three times more efficient than an
internal combustion engine running on gasoline.”

‘ Jan 17 2017 7:31 AM ¥

Use of hydrogen
Nearly all of the hydrogen consumed in the
United States is used by industry for refining
petroleum, o treating metals [fof producing
fertilizer, andife¥ processing foods.

Rocket fuel is the main
use of hydrogen for
energy

The National Aeronauics and Space
Administration (NASA) is the largest user of
hydrogen as a fuel. NASA began using liquid
hydrogen in the 1950s as a focket fuel, and
NASA was one of the first to use fuel cells to
power the electrical systems on space craft

Hydrogen fuel cells
produce electricity

Hydrogen fuel cells produce electricity by
combining hydrogen and oxygen atoms. This
combination resuts in an electrical current,
Hydrogen fuel cells are efficient,

Whiere are many different types of fuel cells
that can be used for a wide range of
applications. Smallfuel cells iave been
developedté power laptop computers, cell
phones, and miltary applications. Large fuel
cells can provide electricity for emergency
power in buildings and in remote areas that do
not have power lines. Hydrogen use in vehicles
is a major focus of fuel cellresearch and
development

Hydrogen use in
vehicles

‘The interest in hydrogen as an alternative
ransportation fuel s based on hydrogen's
abily to power fuel cells in zero-emission
electric vehicles, its potentialfor domestic
production, and the fuel cell vehicie's potential
for high eficiency.

hiereare about 500 hydrogen-fueled vehicies
the Uiiited States. Most hydrogen-
o e b .
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Use of hydrogen
Nearly al of the hydrogen consumed n the
Urited States is used by industry for refning
petroleum, reating metals, producing fertizer,
and processing foods.

'ANASA space rocket A NASA space rocket

Rocket fuel is the main
use of hydrogen for
energy

The National Aetonautics and Space
Administration (NASA) is the largest user of
hycrogen as a fusl. NASA began using iqid
hycrogen in the 1950s as a rocket fuel, and
NASA was one of the first o use fuel cels to
power the electrical systems on space craft

Hydrogen fuel cells
produce electricity

Hydrogen fuel cells produce electricity by
combining hydrogen and oxygen atoms. This
combination results n an electrical current I
fuel cellis two to three times more efficient
than an internal combustion engine running
on gasoline.

‘Source IANASATOEKE! (pubic domain Source National Aeronautics and Space

ESHEGRINASA) (uic domain)

Hydrogen fuel cell
Wiy different types of fuel cells[ai@iavallable  Hydrogon fuel coll
for a wide range of applications. Small fuel cells wotarout
B8 power laptop computers, cell phones, and
military applications. Large fuel cells can
provide electricity for emergency power in
buildings and in remote areas that do not have
power ines. Hydrogen use in vehicles is a
major focus of fuel cell research and
development

Hydrogen use in
vehicles

The interest in hydrogen as an alternative
ransportation fuel i based on hydrogen's
abilty to power fuel cells in zero-emission e At o e o et
electric vehicles, its potentialfor domestic Ecucatin Prfect fpuac

production, and the fuel cell vehicle's potential

for high efficiency.

urce: Adapted from the National Energ

Education Project (publc domain

Hydrogen fuel cell IEREIURIEAISEaLES] about 500 hydrogen-

Screenshot 5.2

(5.2a) Minor word and sentence structure changes that do not significantly alter content
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Hydrogen use in
vehicles

The interest n hydrogen as an alternative
transportation fuel is based on hydrogen's
abilty to power fuel cells in zero-emission
electric vehicles, its potentialfor domestic
production, and the fuel cell vehicie's potential
for high eficiency.

Whiereare about 500 hydrogen-fueled vehicles
i use in the United States. Most hydrogen-
fueled vehicles are buses and automobiles
Wi an electric motor powered by a fuel cell. A
few of these vehicles bur hydrogen directl.
‘The high cost of fuel cells and the fmited
availabiity of hydrogen have imited the
number of hydrogen-fueled vehicles

The refueling challenge
There are about 40 hydrogen refueling
‘stations for vehicles in the United States.
About 12 are available for public use, nearly
all o which are located in California.
Prodiiction of hycrogen cars s fmited

Y because people wontbuy hydrogen cars i
there are no refueling stations, and
companies won't buid efusiing sations f
there are no cars and no customers. In May

2014, the California Energy Commission/started a$46:8 illion program to help fund the
development of 28 publicly accessible hydrogen refueling stationslii California to promote a
consumer market for zero-emission fuel cell vehicles.

rendered: side-by-side
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drogen use in
vehicles

“The interest in hydrogen as an altemaive
transportation fuelis based on hydrogen's
abilty to power fuel cells in zero-emission
electric vehicles, its potentialfor domestic
production, and the fuel cell vehicle's potential
for high efficiency

ce: Adapted from the Nationsl Energ

Source: Adapl Sou
Education Project (ubic domain

rom the National Energy

Education Projec (pubic dom

Iithe UitedIStates; about 500 hydrogen-
fueled vehicles/are in use, and about 33001
those are registered in California. Most
hydrogen-fueled vehicies are/automoBiles@Ad
S @it buses THAERAYE an electic motor
powered by a fuel cell. A few of these vehicies
burn hydrogen directly. The high cost of fuel
cells and the limited availabilty of hydrogen
FBIGSEatoRS have limited the number of
hydrogen-fueled vehicies.

H

Hydrogen fuel cell

ogen fuel cell
hybrid vehicle

ybrid vehicle

The refueling challenge

PRGHGERIN of hydrogen cars s limited
because people won't buy hydrogen cars if

ling stations are not easily accessit
and companies wonit build refueling stations if
they don't have customers with hydrogen-
fueled vehicles. In the United States, about
55 hydrogen refueling stations for vehicl

tng. About i

‘Source: Wikimedia Commons Source: Wikimedia Commons

i public use, nearly all of which
arellocatedin Californias The Caiforia Energy Commissionllia a program to help fund the
development of publicly accessible hydrogen refueling stations Hifoughiout Caiifornia to
promote a consumer market for zero-emission fuel cell vehicles
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i Science of Electricity Basics . Science of Electricity Basics

‘Science of Electricty Everything is made of atoms ‘Science of Electricty Everything is made of atoms

Eleciciy in the U.S. To understand electricity, it's important to know something about atoms. Atoms are the building Elecriciy in the U.S. To understand electricty, it's important to know something about atoms. Atoms are the building

blocks of the universe. Everything in the universe is made of atoms—every star, every tree, blocks of the universe. Everything in the universe is made of atoms—every star, every tree,
Hydrogen and every animal. The human body is made of atoms. Air and water are made of atoms too. Hydrogen and every animal. The human body is made of atoms. Air and water are made off @9 too
Recent Staistics Atoms are so small that millions of them would fit on the head of a pin Recent Statistics Atoms are so small that millions of them would fit on the head of a pin
® Usings Atoms are made of even smaller particles ® Using & Atoms are made of even smaller particles
®  Saving Energy The center of an atom is called the nucles. The nucleus is made of particles called protons ®  Saving Energy The center of an atom is called the nucleus. The nucleus is made of particles called protons
) and neutrons. Electrons spin around the nucleus in shells a great distance from the nucleus. If and neutrons. Electrons spin around the nucleus in shells a great distance from the nucleus. If
&, History the nucleus was the size of a tennis ball, the atom would be the size of a sphere about 1,450 2, History the nucleus was the size of a tennis ball, the atom would be the size of a sphere about 1,450
of Energy of Energy

feetin diameter, or about the size of the largest sports/Saditm in the world. Atoms are mostly
empty space.

feetin diameter, or about the size ofiGH@IoK the largest sports/StadIGMS in the world. Atoms.
are mostly empty space.

® Games & ® Games &

Activities Ifan atom could be seen with the naked eye, Activities
it would look e like a tiny center of balls
surrounded by giant invisible bubbles (or
shells). The electrons would be on the surface
of the bubbles, constantly spinning and moving
to stay as far away from each other as
possible. Electrons are held in their shells by
an electrical force.

Ifgiieiakedleye couldSeeianiatom) it would
ook a lte like a tiny center of balls surounded
by giant invisible bubbles (or shells). The
electrons would be on the surface of the
bubbles, constantly spinning and moving to
stay as far away from each other as possible.
Electrons are held in their shells by an
electrical force.
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Screenshot 6.2
(6.2a) Minor word and sentence structure changes that do not significantly alter content

o charge (+) and electrons have a negative - - charge (+) and electrons have a negative -
charge (-). The positive charge of the protons is. charge (-). The positive charge of the protons is.

equal to the negative charge of the electrons. Opposite charges attract each other. An atom is equal to the negative charge of the electrons. Opposite charges attract each other. An atom is
in balance when it has an equal number of protons and electrons. The neutrons carry no in balance when it has an equal number of protons and electrons. The neutrons carry no
charge and their number can vary. charge and their number can vary.
The number of protons in an atom determines the kind of atom, or element, itis. An element is The number of protons in an atom determines the kind of atom, o element, itis. An element s
a substance consisting of one type of atom (the Periodic Table shows all the known elements), a substance consisting of one type of atom (the Periodic Table shows all the known elements),
all with the same number of protons. Every atom of hydrogen, for example, has one proton, all with the same number of protons. Every atom of hydrogen, for example, has one proton,
and every atom of carbon has six protons. The number of protons determines which elementlit and every atom of carbon has six protons. The number of protons determines which element
is At s
Electricity is the movement of electrons between atoms Electricity is the movement of electrons between atoms

Electrons usually remain a constant distance
from the &GS nucleus in precise shells. The
shell closest to the nucleus can hold two
electrons. The next shell can hold up to eight
The outer shells can hold even more. Some
atoms with many protons can have as many as
seven shells with electrons in them

Electrons usually remain a constant distance.
from the nucleus in precise shells. The shell
closest to the nucleus can hold two electrons.
The next shell can hold up to eight. The outer
shells can hold even more. Some atoms with
many protons can have as many as seven
shells with electrons in them

The electrons in the shells closest to the

) The electrons in the shells closest to the
nucleus have a strong force of attraction to the

nucleus have a strong force of attraction to the
protons. Sometimes, the electrons in an atom's
outermost shells do not have a strong force of
attraction to the protons. These electrons can
be pushed out of their orbits. Applying a force:

nucleus nucleus

ectone protons. Sometimes, the electrons in an atom's electrons.
outermost shells do not have a strong force of
attraction to the protons. These electrons can

be pushed out of their orbits. Applying a force

can make them|ii6V@ from one atom to can make them/SHit from one atom to another.
another. Theselmoving electrons are electricity. i TheselSHIffifg electrons are electricity. H
Static electricity exists in nature Static electricity exists in nature
Lightning s a form of electricity. Lightning is electrons moving from one cloud to another or Lightning s a form of electricity. Lightning s electrons moving from one cloud to anather or
electrons jumping from a cloud to the ground. Have you ever felt a shock when you touched an electrons jumping from a cloud to the ground. Have you ever felt a shock when you touched an
object after walking across a carpet? A stream of electrons jumped to you from that object. This object after walking across a carpet? A stream of electrons jumped to you from that object. This
is called static electricity. is called static electricity.
Have you ever made your hair stand straight up by rubbing a balloon on it? If so, you rubbed Have you ever made your hair stand straight up by rubbing a balloon on it? If o, you rubbed
some electrons off the balloon. The electrons moved into your hair from the balloon. The some electrons off the balloon. The electrons moved into your hair from the balloon. The
electrons tried to get far away from each other by moving to the ends of your hair. They pushed electrons tried to get far away from each other by moving to the ends of your hair. They pushed
against or repelled each other and made your hair move. Just as opposite charges attract each against or repelled each other and made your hair move. Just as opposite charges attract each
other, like charges repel each other. other, like charges repel each other.
-
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