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My Nat and Gus Natural Gas Activity Book
Teacher’s Guide

LESSON #1 WHAT IS NATURAL GAS AND HOW IS IT FORMED:?

TEACHER BACKGROUND:

Naturd gesisafoss| fud used for heating air and water, cooking, and producing eectricity. It isacdorless, odorless
gestha islighter than air. Naurd gasiscomposed mainly of methane (CH4). When ancient plantsand animals
were buried under svamps, lakes, or mud, they decayed, dowly forming methane ges. This gas becametrgpped under
layersof solid rock. Naura gasisfound underground in the same areasthat contan crude oil (petroleum).

About 3,000 years ago people found burning springs of natura gas. Ancient people built templesaround these
Gternd flames O It wasn®until about 2,500 years ago that the Chinese redlized these springs cauld be used. The
Chinese used bamboo polesto pipethe natural gas. Thisnatura gaswas used to evaporate seaweaer, leaving behind
vauable ssa dt.

MOTIVATION:
Blow up abdloon. Ask sudentswhat isin the bdloon. Wha other gases do you know about? What isgas? (Elicit:
Gasisaform of matter that isnot solid or liquid. Gascan move and does not have a definite shape).

DISCUSSION QUESTIONS:

1. Wha gasdo weneed to live? (Elicit: Air isamixture of gases Air condgstsof nitrogen, oxygen, argon,
cabon dioxide, hydrogen and small quantities of neon, helium, and other inert gases))

2. What ismeant by theterm Oaturd  (Elicit: Found in nature and not made by people).

3. Afewthousand yearsago people discovered burning springs of naturd gas. How do you think these springs
were naturdly ignited (lit)? (Elicit: Lightning)

4. Naurd gas likecod and oil, isafoss| fud. Why isit cdled a@oss| fud € (Elicit: Formed from the
remainsof plantsand animas).

ACTIVITIES:

* Toundergand how naturd gesisfound degp underground, have sudents make clay modds of the
rock layersin the earth. Rock layerscan be different thicknessssand shgpes Usered clay for natura
ges and green clay for oil. When finished, punch ahole down to the naturd gasand oil layers.
(Students may haveto research the variouslayersfound in the earth.)

*  Researchthrough anaura hisory museum, library, or locd cdlegewhat rock layerslie under your
town, and then caongtruct cross-sectionsout of clay.
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LESSON #2 WHERE IS NATURAL GAS FOUND AND HOW IS IT DISTRIBUTED?

TEACHER BACKGROUND:

Geologigs (scientigswho gudy the earth) send shock waves down from the surfacein order to try to locae gas
depodts They messure how longit takesthe wavesto bounceback. A derrickiscongructed to support the
equipment needed for drilling and for hoiging and lowering pipeinto thewdl. In some offshore locations drilling
platforms are used to obtain gas.

When gasisfound it ispumped to a processing plant where other subsancesfound with the gasareremoved. After
processing it goesthrough underground sted pipdineswith the ad of compressors. Compresors are large pumpstha
push the gasthrough the pipdinesa about 15 m.p.h.

Before reaching usthe gas passesthrough aregulaor gation tha controlsthe amount of ges pumped into the smdler
pipestha lead to our homes, busnesses and factories. At thispoint achemicd (mercaptan) that can amdl like rotten
egosisadded to the gas s0 lesks can be detected.

Naturd ges production involves very little disgurbanceof the surrounding area. When production is completed and
the gas drilling equipment isremoved, the land returnsto itsnatura sae

MOTIVATION:

Fill an aguarium haf full of weter. Blow up abaloon and hold the opening closed asyou submerge the baloon in
water. Relateto natura gestrapped beneath impermeablerock (like clay). Discusswhat would happen if you drilled
aholeto wherethe naturd gaswastragpped. Let air out of baloon under water.

DISCUSSION QUESTIONS:
1. Howdoyouthink gasisobtained from below the surfaceof the earth?(Elicit: Wdls)
2. How isgassent from whereit isfound to homes, schools, and busnesses?(Elicit: Through underground
pipes)
3. What pipesor wirescan be found underground? (Elicit: Water mains, dectricd wires natura gas pipdines,
tdephonelines, ec.)

MATH PROBLEM:
If you dug a5,000-foot well and you had to spend $100.00 per foot how much would it cog?

ACTIVITY:

Fill severd small-necked glassjars (8 0z) with amixture of 1/4 cup of soil and 1/3 cup of vegetable scraps (carot and
cucumber peds) and grassclippings Stretch abdloon over the opening of eachjar and secureit wel. With amagic
marker mark thelevd of the mixturetha you sart with. Placethejarsin different places (direct sunlight, artificia
light, in adark plece, etc). Obsarvethejarsfor awesk. Chart theresults both thelevd of each mixture and what
hagppensto each bdloon. (Depending on the contents of the mixture and the amount of heat in eachlocaion,
mixtureswill decompose at different ratesand producedifferent amounts of ges))

LESSON #3 HOW IS NATURAL GAS USED?

TEACHER BACKGROUND:

Naturd gesisused in homes schools, busnesss, and factories A compressed form of naturd gescan beusad in
specidly adapted cas buses and trucksknown asnatura gasvehicles(NGVS). About 25% of the natural gasused in
theU.S. goesto homesfor heating, caoling, clothes drying, caoking, and providing hot water. Naturd gasprovides
heating and cooling for sores and officesand isused for cookingin retaurants Naturd gesisaso used to make
dectricity. Indusry usssnaturad gasasafud, and trandormsit chemicdly into plagtics fabrics and durable goods.

Mog of the natura gaswe use comesfrom within the United States T his hdpsimprove our energy self-aufficiency
and diminates concerns about overseastrangportation. Because natura gasisabundant and easy to process, it costs
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lessthan many other fuds. Using naturd gasin motor vehicles can improve air qudity becauseit isaclean-burning
fud. Natural gaspolluteslessthan other fuds.

MOTIVATION:

Have you ever suffered because of QlirtyOor polluted air? How did it affect you? Why isit important to keep the air
cleen? (Elicit: It isnot hedthy for usto breathe polluted air. Many respiratory disorders are aggravated by ar
pollutants. Plantsand animasthat we depend on aso suffer from polluted air).

DISCUSSION QUESTIONS:
1. Whichfosdl fud isthe cleanest?(Elicit: Natural gasemitsfewer harmful by-productsthat other fosdl fuds
do.)
2. What equipment in arestaurant would use natura gas?(Elicit: Water heater, fryers, range/oven, seamer,
orill.)

3. How would naturd gasbe used in officesand stores? (Elicit: Heating air and water.)

ACTIVITIES:

*  Suvey your hometo determine which appliancesrun on naturd gasand which gopliances cauld run on
naturd gas (Elicit: Naura gasfurnace barbecue, range, waer heater, dryer, fireplace svimming pool
heater, and outdoor lighting.)

* With the hdp of an adult, locate where gaslineslead to and from gppliances such aswaer heater, furnace
and gove. Notice how the ventsare caonnected.

LESSON #4 HOW CAN YOU BE SAFE AROUND NATURAL GAS?

TEACHER BACKGROUND:

Naturd gesisasafe fud when used properly. To burn, gas must mix with the proper amount of air and beignited by
aflame or park. Rangesand other gppliances are carefully adjusted to providethe carrect air-gas mixture. Burning
natura gaswithout enough ar produces cabon monoxide, adeadly poison. Your household should have your ges-
burning equipment, home insulation and ventilation checked to make sure your homeissafe and fud-efficient. All
ges appliances mug be correctly ingdled, maintained, and vented to the outdde. Regular ingpectionsof furnaces and
chimneys (to make surethe furnaceflue isvented properly) should be made by qudified servicepeople

Stresswith your sudentstha homes should not be heated with gasovens. Tdl them tha thereisarisk of fireand
exploson from gaslesks T hat iswhy when you smdl gasyou should leavethe house. Do not turn on or off alight,
unplug an appliance, use aflashlight, match or tdegphone, because agark from these could cause an exploson. Make
aure children know that they should cal for hdp from aneighbor@house. (It should be andghbor that they know.)
Keep the areaaround furnaces and water heaters clean and freefrom litter.

MOTIVATION:
Do anaturd gaslesk drill in the classoom. When you return, or while outsde, discusswhy you have theserulesand
drills

DISCUSSION QUESTIONS?

1. Wha sensesdo you have?

2. Whichof your senses can you useto detect natura gas? (Elicit: Natura gashasachemicd (mercaptan)
added which can smdll like rotten eggs Note: A dight odor of naturd gas may mean that apilot light has
goneout. A grong odor meansyou should leave the homeimmediatdy.)

3. Whyisit dangerousto hang from gas pipes? (Elicit: Pipescauld bresk and gaswould lesk.)

ACTIVITY:
* Asaclass creaemini safety chartsto lig naturd gessfety rules
* At home, practiceasafety drill for getting your family out of the house safdly. (Stressnot to turn on lights,
and not to use flashlights maches, or tdephones)
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