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Surface Water M odel

Grade Levd: K-2

(can be used for grades 3-4)

Teachers, thisisabasic
lesson plan that you may
modify at your discretion.

M odifications to video: There have been several changes to the lesson plan since the video was made.
This lesson plan reflects the latest changes made as a result of suggestions from teachers who have presented
the lesson during the daytime program. Please continue to send us your ideas!

Overall educational objective: Studentswill experiencethe effects of pollution and erosion on amodel of
awatershed and explorewaysto changethe outcome.

Associated Standard and CORE obj ectives:

3030-01 Studentswill explore ecosystemsand discover relationshipsamong living organismsand the
nonlivingworld.

3030-0102  Identify therdationshipsamong living organismsinahabitat.

3030-02 Studentswill anayzetheinfluence of peoplein ecosystems.

3030-0201  Reateeffectsof technology onlocal ecosystems.

3040-03 Studentswill explainthewater cycle.

3040-0301  Explainthe processesof melting, precipitation, evaporation, condensation, percolation and

eroson.
Materialslist:
1 - EnviroScape Nonpoint Source model 2-"fertilizers’ shakers(filled with baby powder)
4 - spray bottles 2-"“industrial waste” shakers(filled with koolaid)
2-"0il” shakers(filled with soy salice) 2-“dirt” shakers(filled with cocoamix)

L esson activities:
1 Introducethewater cycle (hydrologic cycle). Discussthe concept of awatershed.

2. Show themodel of aEnviroScape Nonpoint Source. Use spray bottlesto“rain” onthemodel.
Watch how thewater flows. Havethe students notetheclarity of thewater.



3. Beginadiscussion about pollution. Teachers/'studentsthen apply examplesof “ pollution” tothe
model. Thenalow studentsto makeit “rain” again. Discusshow pollutantsare carried acrossthe
surface of themodel/earth. Question studentsonwaysto avoid water pollution. Discussthe use of
berms, vegetation, fences, and wetlands.

4, Discusstheeffectsof pollution onriversand streams. Havethe studentsnotetheclarity of the
water.

5. After cleaning up fromtheprevious*“rain,” add berms, vegetation, fences, and wetlandsto the
moded. Add pollutantsagainand letit“rain.” Seeif therewereany differencesin the outcome.

6. Reinforcetheideathat “ every littlebit of effort counts.”
Notetoteachers: Thefelt container doesnot havealid so that thefelt can dry out by the next day.

BACKGROUND INFORMATION: SurfaceWater
To better understand surface water, it isnecessary to examineanumber of itsbasic components.

Water sheds:

Theword meansaparting, ashedding of waters, but awatershed isalso agathering place. Itisaplace
wherehillsand plainsand peopl€'slivesare connected by falling rain and flowing water. Hilltopsand ridges
that act asboundaries measure awatershed. It isshaped by thehills, valleys, and plainsthat act asthe
landscape and istempered by theforests, fields, lakes, and marshesthat serve ashabitatsfor itscreatures.
Most of usknow awatershed through its streams and riversthat connect forestswith farms, farmswith
citiesand, citieswith the Great Basin--and each of uschangesthe watershed day by day, bit by bit, aswe
go about the business of our lives.

Water cycle:

Inawatershed, rain, rivers, lakes and wetlands--even our drinking water--areall partsof anintricatecycle.
Rainfalsontotheland and soaksinto the earth. Somerunsoff to streams; some evaporates beforeit ever
reachesthe earth. Thewater that soaksinto the ground becomes part of the groundwater and feeds streams
and wetlandsand suppliesmuch of our drinking water. Surface runoff formsstreams, thenriversthat eventu-
ally empty into the ocean. Riversarethesign that the cycleisworking, returning water to the oceanswhere
it evaporates, formsclouds, and falsagain.

Water shedsand people:

A changeinthewatershed affectsour lives; achangethat we makein thelandscape affectsthe watershed.
It'sall connected. Nature' s changes can be as subtle asbranches buil ding up behind afalenlog and chang-
ing the path of astream, or they can be asdramatic asawinter flood. Our actions, too, can be subtle or
very dramatic, but they al affect someone or something. When we cut forests; clear land; lay concreteand
asphalt; and build houses and towns, we cause changesin the watershed. Those changes mean thewater
cycleworksdifferently. Rainstriking theground hasfewer placesto soak in gradually; runoff isfaster and
more violent, causing erosion and flooding. Water quality deterioratesaswater drainsfromfarmsand cities,
carrying pesticides, animal waste, 0il, and heavy metal sinto our groundwater and streams. Streamsand fish
habitatsare damaged. Thewatershed, thewater cycle, and our livesareall connected. Any action, any-
where, affectstheland, thewater, and ultimately, us. Weall livedownstream.



Water shed ter minology:
1. Headwaters; source of astream.

2. Water shed: theland fromwhichrain collectsand runsto asingle point.

3. Groundwater: water that lies beneath the earth’ s surface.

4, Infiltration: the dow movement of water from the surfaceto the groundwater.
5. Hydrologic: relatedtowater inal itsforms.

6. Aquifer: an underground water supply flowing through rock.

Streams:

A streamistheexpression of itswatershed. Whatever happenson theland will affect thewaters. For the
creaturesthat dwell in streams, the requirementsfor lifemust be present, provided at thewhim of nature or
taken away at thewhim of humankind. Streamsare dynamic and constantly changing, shaped by the
interaction between theflowing water and the surrounding landscape. Channelsshift intheir valeys; bed and
bankserode, providing thegravel that form spawning bedsfor fish and cranniesfor aquaticinsects. Pools
formwhereflows scour the streambed or plunge over and around fallen trees. These downed logsand
trunksfrom thestreamside arecritical to the structure and function of many streams. All of theseelements,
interacting in complex ways, form the habitats of our streamsand rivers, habitatsthat arerichwithlife. Fish
aretheessenceof lifein streams, ameasure of the condition of the stream and itswatershed.

Stream terminology:
1 Aquatic: pertaining to water, commonly freshwater, or dwelling in freshwater.

2. Detritus. dead and decaying plant and animal matter. Formsalarge portion of thefood basein
Streams.

3. Habitat: theliving place where an organism feeds, reproduces, rests, hides, etc.

4, Largewoody debris: trunksand large branches of treesthat havefalleninto astream.

5. Pool: adeep, scoured portion of astream wherewater flowssowly: afeeding and resting placefor
fish.

6. Riparian zone: the areaof vegetation adjacent to abody of water that influences (and isinfluenced
by) thewater.

Wetlands:

It meanssimply: land that iswet, land that is saturated with water. Thefensand moorsof Europe; the
waterholes of the African Savannah; the bogs, marshes, ponds, and wet meadows--all of these are wet-
lands. Cattailsand Sitkaspruce, salamandersand great blue herons, white-tailed deer and juvenilesalmon;
wetlandsareoverflowing withlife. Wetlandsarenot “ uselessswamps,” asthey have often been perceived,
but are among the most productive ecosystemsin theworld. We are now learning that not only doeswildlife
depend on wetlands, we depend on wetlands. Wetlandsdo much morethan provideahomefor wildlife:



they also keep water clean for us. Wetlandsarethefiltersof thewater cycle, theintertwining roots, leaves,
and fibersof thedenseplant lifethat remove sediment and pollutantsfrom the d ow-moving water. When
water runsout of thewetland and returnsto the stream, itisonce again clean. Wetlandsarealso nature's
sponges. When floodwaters overflow the banks of streamsand rivers, the porous soilsand plantsof wetlands
soak up tremendous amounts of the excesswater. Water then seeps slowly back into the streamsto prevent
downstream flooding. Intimesof drought, wetlandsarefed by groundwater, whichisthenreleased into
streamsto keep them flowing year-round.

Wetlandsand people:

Sincecolonial times, we havefilled or otherwise destroyed morethan half of America swetlands. Thishas
increased flooding, erosion, water pollution, property damage, and reduced wildlife populations. If wedon’'t
stop filling and draining wetlands, these problemswill only get worse. There arewaysto repair some damaged
wetlands, but thereisno substitutefor thosethat remain undisturbed. Thenext timeyou find yourself standing
on the shore of ashallow, moss-covered pond, surrounded by densewillow, cattail, or Sitkaspruce, look at
thediversity of lifearound you. A wetland istheonly placeyouwill seemany of these plantsand animals. In
fact, their ancestorsmay haveinhabited thiswetland sincethelast iceage. Takeaminutetoredlizethat this
wetland needsyour respect to survive--and that we need wetlands.

Wetland ter minology:
1 Emergent: plantswith root systems submerged inwater.

2. Detritus: decaying organic debristhat formsasilt-likelayer on thefloor of awetland.

3. Groundwater : water that flowsunderground and keepswetlandswet and streamsflowing
during drought.

L akes: Lakesare much morethan placesfor groundwater, surface water, and precipitation to collect. They
also control flooding, provide habitat for fishand wildlife, and give us placesto swim, boat, andfish. In
addition, many peoplevauelakesfor their aesthetic appeal. Each lakeisuniquein appearance, chemidtry,
biology, and physical characteristics. Evenwithinlakesthese attributescan vary. For instance, water at the
surface of deegp lakesmay be chemicaly and biologically different than water at the bottom. In shallow lakes,
the differencesbetween top and bottom watersareless. Lakeschangewith the seasons. During spring and
early summer, alake' ssurfacewarmsup, and itswater separatesinto layersof different temperaturesand
densities. Astheweather coolsinthefall, so doesthewater, and thelayersbecome mixed until the next
spring. Moderately deep lakesundergo anatural aging processknown aseutrophication. They graduadly fill in,
becoming ponds, marshes, wetlands, and, eventualy, forests. Depending on their trophic states (or how
biologicaly productivethey are), lakes can beclear, nutrient-poor, and with littlelife (oligotrophic); murky,
nutrient-rich and full of life (eutrophic); or somewherein between (mesotrophic). How alakefunctionsand
agesisdeterminedin part by itssizeand volume, how much sunlight it receives, thelength of itsshorelineand
the health of itswatershed.

Weadll want |akesto be healthy, with clean water and good recreationa possibilities, plenty of fishand wildlife,
and with no pesky insectsor weeds. However, our everyday actionscan profoundly affect thesefragile
aguatic ecosystems, degrading thevery qualitiesthat attracted usto theminthefirst place. For example,
nutrientsinfertilizers, detergents, failing septic systems, eroding soil and animal waste can causeagaeto
bloom and aguatic plantsto grow and multiply rapidly. Algal bloomscan greatly reducewater qudity, andtoo
many aqueatic plantscan clog lakes, interfering with swvimming, boating, and other recreational uses. Thereare



many other wayswe can affect lakes. By removing dirt and native plantsfrom ashoreline, we can uninten-
tionally encourageerosion or alow non-native plantsto take over. Redlitically, few lakescan satisfy al our
individual desires. At best, we can strivefor abalance--to keep each | ake healthy and to serve our needs
too.

Thereare many waysyou can help lakes: Stream or river banksareriparian areas, and the plantsthat grow
therearecalled riparian vegetation. Riparian vegetation isextremely important because of the many func-
tions it serves. Therootsof riparian treesand shrubs hel p hold stream banksin place, preventing erosion.
Riparian vegetation a so traps sediment and pollutants, hel ping keep thewater clean. Asdying or uprooted
treesfall into the stream, their trunks, root wads, and branches s ow theflow of water. Large snagscreate
fish habitat by forming poolsandrifflesin the stream. Rifflesare shalow, gravelly sectionsof thestream
wherewater runsfaster. Many of the agquatic insectsthat sadmon eat liveinriffles. SAmon asorequireriffles
for spawning. They use poolsfor resting, rearing and refuge from summer drought and winter cold. Salmon
and trout, during thefreshwater stage of their lifecycle, eat mainly aquaticinsects. Aquatic insectsspend
most of thelr lifeinwater. They feed on leavesand woody material such aslogs, stumps, and branchesthat
fal into thewater from stream banks. Standing riparian vegetation ishabitat for other insectsthat sometimes
dropinto thewater, providing another food sourcefor fish. Riparian vegetation shieldsstreamsand rivers
from summer and winter temperature extremesthat may bevery stressful, or evenfata, to fishand other
aquaticlife. The cover of leavesand branchesbringswel come shade, ensuring that the stream temperature
remainscool inthe summer and moderatein thewinter. Cooler, shaded streamshavelessalgaeand areable
to hold moredissolved oxygen, which fish need to breathe. During high stream flows, riparian vegetation
dowsand dissipatesfloodwaters. This prevents eros on that damagesfish spawning areasand aguatic insect
habitats. Riparian vegetationisessentia for maintaining high water quality in streams, rivers, lakes, and along
shorelines. However, riparian vegetation remainsrel ativel y unprotected from poor agricultura practices,
residential and commercia construction, landscaping, andlogging.

Storm Water Retention/Detention (R/D) facilities:

A Retention/Detention (R/D) facility can beeither apond, an underground tank or vault, or aninfiltration
system specifically designed to capture, store, and then dowly release storm water runoff downstream or
into the surrounding ground. A detention pond storesaccumul ated stormwater runoff. A flow control
structureregul atesthereleaserate of the stored water. Some detention ponds are designed to hold water
only during astorm whileothersmay have somewater inthem onapermanent basis. Retention or infiltra-
tion ponds collect storm water and alow it to soak into thesoil. Thisinfiltration process helpsrecharge
groundwater. Underground tanksand vaultsfunction the sameway detention pondsdo: storing rainwater
from astorm and then dowly releasing the water downstream. Tanksand vaults can belocated underground
intheroad right-of-way, parking lots, easements on private property, or any designated tract of land.
Infiltration tanksor pipesarelocated underground and rel ease water into the soil whereitisabsorbed. In
additionto helping prevent flooding and erosion, R/D facilitiesenhance water quality by filtering out sedi-
ments, excess nutrients and toxic chemicals. In some cases ponds can providefeeding, nesting, breeding
and hiding placesfor many speciesof fish, birds, and reptiles. Aswe cut woodlands clear |and, paveroads
and parking lots, and construct houses and buildings, we changethe permesbility of theground. Falling rain
hasfewer placesto soak in gradually. Runoff on hard surfacesoccursfaster and in greater volumes. In-
creased storm water runoff can worsen flooding, erosion, and water pollution, and destroy stream habitat.

Classr oom or ganization: Alternate students at the watershed model to i ncrease the hands-on parti cipation.
If thereisanything that can be done by astudent, take advantage of that opportunity to involve asmany
studentsaspossible. It isalsoimportant that everyoneisproperly situated, so they can seewhat isgoing
on. Arrangechairssothat everyone can see and participatein an orderly fashion.



References:
Biosciencev45, Mar’ 95, p.193-203 “Hierarchica Approachesto the Study of Water Quality in
Rivers’
Thisarticlediscussesthe most probabl e sourcesof threat to the health of river ecosystems.
Scientific American v260, May ‘93, p.134-6 “Mapping to Preserve aWatershed”
Thisarticlediscusseshow different land types can affect the watershed and how mapping out these
areascan help.

Please makeyour studentsawarethat thislesson relatesto thefolowing:

Career Fidds: Science, SociaL-HUMANITARIAN, TECHNICAL

Occupations. Hydrologist: Study thedistribution, circulation, and physical propertiesof underground
and surfacewaters. They study theform and intensity of precipitation, itsrate of infiltration
into the soil, movement through the earth, and itsreturn to the ocean and atmosphere. Their
ﬁ work isparticularly important in environmental preservation and remediation.

H o

Education: Master’sDegree

Review Questions:
1. What isthewater cycle?

2. How canweaffect it negatively? Positively?

3. What isaripariam zone? Why isitimportant?

4, What isawetland? Why isit important?

5. What are some common causes of water pollution?

6. What harm can comefrom polluting our water?
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