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Natural Gas Safety World
Teacher@Guide

Introduction

Naurd Gas Sday World usss articles, experiments, and activitiesto explain natural gas sciencecancepts, and
how to usethisfud safdy in daily life. The content addressestherdevant Nationd ScienceEducation Stendards
(NSES) and Hedlth Educaion Standards (HES) for grades4-6.

This presentation guide providesthe objective for each page soread, background and idess for classroom
discusson, activity and puzzde answers, suggestionsfor experiment sstup and completion, and follow-up activities
Activitiescan be donewith materidsliged in the booklet.

Pages 2: Introduction to Energy Use
Objective: To make gudents aware of how they use energy (i.e, for light, heat, etc.) and the sources of energy
they use (i.e, dectricity, naturd ges, etc.).

Background/Discusson: Energy isthe ability to change or move matter. Without energy therewould be no
motion, no light, and no heat, and lifewould not exigt. Ak sudentswherethey get their energy. (Food.) Ak
them wherethe gppliancesin their homes get energy. (Sairceslikenatura gasor dectricity.)

Energy Use Chart: Hdp sudents campletethe energy use chart. Ak them to consder whether they did any of the
following thingstoday: took a bath or shower, cooked food, watched aTV show or video, ligened to musc, were
driven to school, enjoyed awarm or cool home, played acamputer game. Ak sudentswha gpplianceor
equipment they used to do eachthing. Havethem record ther answersin thefirg and second cdumns. If
gudentsare not aware of the energy sourcesthat run the gopliances and equipment they usad, ask them to check
with thar familiesand fill out the third column a home. (Tipsfor recagnizing enerqy sources: Appliances and
equipment that use naturd gas or other fuds have aflame indde when they are on. Electrica gopliances plug into
awal outlet, and portable dectric devicesrun on bdteries)

Wha Do You Think?StudentsGnswerswill vary. Depending on your climate and season, kesping warm or cool
without usng energy may require alot of ingenuity. Students may find it interesting to speculate aboutN or do
some research onN- how people native to your areakept warm or cool beforethe invention of modern heating and
ar conditioning sysems

Follow-up: H ave gudents complete aday@energy diary showing al the sources of energy they usefrom thetime
they get up until they go to deep.

Page 3: Energy Vocabulary
Objective: To familiarize sudentswith some new canceptsand vocabulary regarding natura ges.
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Background/Discussion: Review the vocabulary wordsin the word search. Preview the book by asking
sudentsto find thefirg time each of these wordsis used. (Appliance--p .2; Enerqytp. 2; Foss!| Fuelstp. 4;
Gastp. 4; GasMetertp. 6; OdorantEp. 6, Natural Gasep. 2; Service Linestp. 6; UtilityEp. 6; WdlEp. 6.)
Have sudentswrite a paragraph usng some of these words.

Word Search Key:

Zm—rSESmMmr4H40mr o
r =N TmO<mD>» — — m
OZLvLunmwoOwnw-HZ2zI>A
O>»> > 2 0 —mMmmTTVr <
UM >» —mraoar-rOoAm-—
A —-—-rC-rmr-—60GmMmoouomo
> o> Mrm-A<< < -<m
Z 0O -rvCcCcNmMmMMTIEF
- ZCc X" MmMmNOMCH S —
> o= >Prr< zZrcouz
Z>»>» M I>ZZrm
—mZSESmMrroOonr>»>oon

Pages 4: The Three Sates of Matter
Objective: To hdp sudentsundersand the characterigicsof solids, liquids, and gases.

Background/Discusson: What ismatter? (Anything that takes up spaceor has amass of any kind. Everything you
can touch is made of mater. If it is made of anything, it ismater.) There are ectudly four sates of matter. The
fourth gate, not discussed on thispage, isplasmaN agas made up of free-floatingions.

Answer Key: Top box: Gas. Middle box: Liquid. Bottom box: Sdid.

Wha Do You Think? Oil isaliquid. Naura gasisagas Cod isaolid.

Follow-up: You can show how three gates of matter exist & oncein aburning candle. (This experiment
should only be done under a teacher or other adult@ supervision.)

1. Ak an adult to light acandle. Let the candle burn for aminute.

2. Which part of the candleissolid?Which part isliquid? (Thewax issolid. The mdted wax isliquid.)

3. Isany part of the candle agas?To find out, have an adult light amatch, then blow out the candle and quickly
move thelit matchto about 1/20abovethe wick. The matchshould light the candle without touching the wick.

If it doesnot, repeat gepsl and 2.

4. Wha happened? (Thefirg flame heated the candle wax, turning it to aliquid. Asthe candle burned, the liquid
wax heated up even more and turned into agas Thegasrose up thewick and into thear. The second flame from
the match ignited the gas)

Energy Conservetion; Ak sudentsfor suggestionsasto waysthey can use energy wisdy and in moderetion.
(Laundry: dry clothes outsde when weather dllows Transportation: ride a bike or walk ingead of driving, if
possble. Household. turn lights out when leaving aroom. Hot Water: turn down the stting on household water
heater to Qvarm.Q
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Page 5: Dendty Experiment

Objective: To promote sudentsQunderstanding of the concept of density, and of the differencesin densty
between gas water, and ail. Clearly discussthe definition of densty before procesding with the experiment.
(Density isa measure of how many molecules there areN and therefore how close together they areN in acetan
amount of asubsance You might also discussthiscancept in terms of people in aroom: the more people there
ae the more densdy they inhabit the pace)

Background/Discusson: Before canducting the experiment, encaurage sudentsto predict wha will hgopen when
the oil and water are poured into the bottle. T hisfamiliarizesthem with the process of forming ahypothess

Experiment Results T he expeariment will demondratethat water isthe most dense (it gaysa the bottom), oil is
thenext dense (it floats above the water), and air istheleast dense (it gaysa the top). Encourage sudentsto
make canclusons about why the oil ressabove thewaer, and both oil and water are benesath the empty space
(ar). Student answers may vary, but make sure they undersand that air hastheleast amount of moleculesand
thusrisesto thetop, whereaswater hasthe most moleculesand thusstays at the bottom.

Diagram Labdling: Naurd gasison top, then adil, then waer a the bottom.

Follow-up Discusson: After sudents have completed the exercise of labeling the diagram, ask them to apply what
they learned in the experiment to thar conclusons about how gas, 6il and water rest underground. T hey should
underdgand that in thiscase, gasissmilar to ar in tha it isthe subsancewith the fewes molecues as compared
to theoil and water, thusit rests above these two subsances underground.

Page 6: All Those Piped
Objective: To familiarize sudentswith the natura gas digtribution sysem so they understand how ges getsfrom
thewdl to their homes.

Background/Discusson: To help gudents become aware of theimportanceof naturd gasin our lives, ask
gudentswhich gppliancesin ther home use natura gas (Answers cauld include water heaters sove burners
oven, washer, and dryer.) Explan that because naturd gestravelsin underground pipes, natural gas service can®
beinterrupted by sorms, but people need to take cae not to damage underground gas pipeswith digging
equipment. Remind sudentstha if their family isplanning adigging project, they mus cdl thelocd one-cal
utility locaor serviceso underground utilities can be marked for safety. Ask for examples of types of digging
projectstha would warrant acdl to the one-cdl service (Planting atree or garden, grading a driveway, ingdling
asrinkler sygem, building a home addition to ahome, or afence)

Answer Key: 18wdl. 2Eprocessng plant. 3Etranamisson pipes 4Ecompressor dation. 5EXorage tanks
6EUtility. 7Edigribution man. 8Exervicelines 9Ehas maer. 10Exppliances

Page 7: Natural Gas Safety Tips
Objective: To teach sudentsimportant gassafety practices, and what to do if they smdl ges

Background/Discusson: Why isit so dangerousto gore flammable objects near gas gopliances? (Gas gopliances
useaflame and some, likean oven or heder, can gat hot enough to st fire to something flammable tha is close
by. Also, the fumes of flammable liquids cauld beignited by the flame or pilot light indde a gas gopliance) What
doesit mean if your gasrange hasalarge, ydlow, or flickering flame? (It isnot working properly and you should
cdl areparperson.) Why shouldn®you let smal children play with ges appliances? (They cauld turn them on by
misake or damagethe pipes and caise a gas leak.)

Wha are some sgnsof agaspipdine lesk? (A andl of rotten eggs a hissng sound; dirt being blown into the ar;
cantinud bubbling in apond, river or cregk; plants tha seam to be dead or dying for no reason.) If you smdl gas
when no oneishome, wha do you do? (Leave and take everyone with you. Don®use anything dectricd or light a
mach. Go to atrusted neighbor@and cdl the gas company.)
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Back Cover
Objective: To encaurage sudentsto discussnaturd gas safety with their families.

Background/Discusson: Why should you carry out ahome sefety inspection? (You might find something
hazardousin your home tha cauld befixed.)

Explain each of the hazardson thislis. Ak sudentsif they can explain why it isahazard. (1. Snall children
playing near the range or other naturd gas gopliancesis dangerous They cauld accidentdly ignite afire or turn
the gason by migake 2. Clutter and flammable objects stored near agaswater hedter or furnacepose afire
hazard. 3. Laundry hung to dry on gas or water pipes cauld loosen pipe cannectionsand caie agasleak. 4. A
ydlow flame on a gas range should be checked by a qudlified repairperson, asit cauld indicae a gas legk and be a
firehazard. 5. Naturd gas ovens are desgned to cook food, not to hea rooms. Usng your oven to hed the
kitchen could damage the oven and producegasestha are dangerousto breathe such as cabon monoxide 6. If
chmney flues and gopliancevents get clogged, the reult cauld be afire hazard, hedlth risks from dangerous
fumes and/or damageto gopliances 7. Paoers clothing, cutansand flanmable liquids ored near open flames
or hegerscauld cach fire

Homework: Ak gudentsto takethisingoection checklis home and to do theingpection with their families Ask
sudentsto report back what natura gas hazards, if any, they found in their homes and whether/how ther family
fixed the hazard.

Follow-up Discusson: Can you think of any other itemsyou cauld add to thissafety ingpection checkigt?
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