Modeling The Formation of a River

Grade Level: 6-10

Time: Two classperiods. Theminimum timerequired to generate asuitable streamisabout three
hours. Water that movestoo fast tendsto create gorgesrather than meandering streams. Best results
occur if thestreamisgenerated overnight.

Concept: Thedynamicsof fluvia stream construction and shapes.

Generalization: The processesthat form the characteristicsthat we associate with many large geo-
logic systems can be duplicated in thelaboratory on amuch smaller scale. Onesuch systemisthe
formation of ariver. Using astream tableto duplicatethe processesthat areat work inthereal world,
educators can demonstrate how astream devel opsthe characteristicsthat we associate with the shape
of rivers. Using aminimum of preparation time and inexpens ve equipment, astream table can be
congtructed that will reveal examplesof cut-banks, meandering, terraces, channeling, aluvid fansand
deltas.

Objectives:  Studentwill:
1. beableto understand the dynamicsof how astream develops.
2. beableto usetheterminology that isassociated with theinfrastructure of astream or river.
3. beabletolook at astream or river on amap and be ableto identify and discussthe various
characteristicsthat are present.

Materials:

Stream table- See attached directionsfor building aworkabletablefor lessthan $100.00.
Water connection for hose.

Anareafor operating the streamtable. A greenhouse or outsideisbest.

Detailed map showing ariver.

Procedure
InitiatingActivity:

Starting at the headwater end of the stream tablefill it with wet sand for four or fivefeet. A
general dope of approximately 20 degrees should be constructed at thetermina end of the sand. Wet
sand allowsyou to shape and smooth your contour. Students should observe the stream tabl e set-up.
Ask them to write adescription of the sand aswell asdrawing apre-experimental diagram. (If you have
adigital cameraand acomputer program, sequentia picturesof the experiment will document the
changesthat occur.)

Elevatethe stream tableto aheight of five degrees. Later you may wishtoraisethetableat
various anglesto study the effect of dope. Now turn on your source of water. Remember that the
faster thewater flowsthefaster theerosion. Best resultsare obtained when the water runsslow
and you proceed for at least three hours. The results should mimic theformation of thereal thingwith
the basic exception that water |eaks out of the system at the headwaters and this causes some stream
channelsto dry up and to be abandoned. Inthereal world rain-water would continuetofill the aban-
doned channelsaswell. By thetimethe experiment hasrunits course, sand should be distributed the
length of the stream table. Thetermina end should befanned to represent adelta.



Analysis:
Severa characteristics can appear inyour stream. Below arelisted afew of the characteristics
you shouldfind.
1. Meandering - the snake-like appearance of astream.
2. Old channels- placeswherethe stream changed course.
3. Cutbanks- high steep banks along the edge of the channdl.
4. Terraces- areasrunning parallel with the stream wherewater overflowed achannel and
created aflood plain.
5. Braided streams- wherethe streamisbroken into many smaller streams.
6. Headwater retreat - thisiswherethe stream floor is cut down (deepened) and ismoving
toward the headwaters. Thisisthe sameaswhat you would expect from arapidsor awater-
fal.
7. Alluvia fan (Delta) - at theterminal end the sand spreads out acrossthe width of the stream
table.
8. Lobes- rounded edges of theterminal end where deltasareforming.
9. ActiveAreas- dynamic areaswherewater isrunning out of thealuvia fan asopposed to
inactiveareasswherethefanisstatic.
10. Ox Bows- Thischaracteristic usually doesnot form, possibly from the short length of the
stream and from channel leaking.

Evaluation:
1. Havethestudentsdraw and |abel the stream at several intervalsof formation.
2. They cananswer questionsabout theterminol ogy that isassociated with stream characteris-
ticsand the processof change. ( Examples: Which characteristic appeared first? How did the
stream change over time? Did the stream continueto flow in approximately the sameareaor did
it moveto theright or theleft? What would cause astream to move?)
3. Givestudentsamap of alargeriver. Havethe studentsidentify placesonthe
map that show stream characteristicsthat were witnessed from the stream table.

National Geography Standar ds:

Standard 1: Studentsknow and understand how to use maps and other geographic representations,
tools, and technol ogiesto acquire, process, and report information from aspatial perspective.

Standard 7: Studentsknow and understand the physical processesthat shapethe patternsof Earth's
surface.

Standard 8: Studentsknow and understand the characteristicsand spatial distribution of ecosystemson

Earth'ssurface.

Sunshine State Standar ds:

SS.B.1.3.2: Thestudent uses mental mapsto organizeinformation about people, placesand
environment.

SS.B.1.4.1: Thestudent usesavariety of maps, geographic technol ogiesincluding geographic
information systems (Gl S) and satellite-produced imagery, and other advanced graphic
representationsto depict geographic problems.

MA.A.3.3.2: Thestudent selectsthe appropriate operation to solve problemsinvolving addition,
subtraction, multiplication, and division of rational numbers, ratios, proportions, and percents,
including the approximate application of the a gebraic order of operation.



MA.A.3.3.3: Thestudent adds, subtracts, multiplies, and divideswhole numbers, decimals, and
fractions, including mixed numbers, to solve real-world problems, using appropriate methods of
computing, such asmental mathematics, paper and pencil, and caculator.

MA.A.4.3.1: Thestudent usesestimation strategiesto predict results, and to check the reasonableness
of results.

Resour ces:

TheUniversity of Nebraskaat Omahahasagreat web sitefor displaying theresults of astream table
experiment. Itisfoundinoneof their on-linegeology coursestaught by Dr. George M aher.

Theweb addressis.  http://maps.unomaha.edu/M aher/geo101/tablea.html

Stream tables can a so be purchased from Delta Education, 80 Northwest Blvd., PO. Box 3000,
Nashua, NH 03061-3000. The product number iswww-110-0373 and the cost is $46.00.

Building a Stream Table

Materials:
4 x 8 sheet of 5/8 exterior grade plywood if itisto bepainted. (Marinegrade can beused if
you decidenot to paint it.)
3eightfoot 2x 4s (Againyou canusetreated lumber if you do not wishto paint.)
Metd Strapping
3" galvanized sinkersor 2 1/2" deck screws. (When the streamtableismoved while containing
thesand, itisvery heavy.)

Procedure
1. Trimthe plywood to awidth of 3 feet.
2. Twoof the2 x 4sareto be used for the sides of the stream table.
3. Cut thethird 2 x 4 so that you have 2 sectionsfor theends. They should be2' 9" long as
they will sitinsgdethesidewadlls.
4. Ontheterminal of theboard cut a“V” intothewall about 12" fromaside. Thedepth of the
“V” should beabout 1.5".
5. Onthe headwater end of the stream table use sometype of metal strapping asaplacewhere
youwill tieyour hoseinto place. The hose must be secure so that it doesnot moveduring the
experiment.
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Constructing a Stream Table

2x4X2'9” 2x4x8 2X4x2'9"

1 ]

5/8 Marine Plywood Bottom
(3x8)

Use 2 1/2"deck screws to attach the base to the 2x4s. There is a lot of
weight on the base when the sand is placed on the table.

2 x4 Side

Metal

Plywood
Base

“V”

2 x4 Side

Cut the “V” in the terminal end to allow for excess water to drain.
The hose can be attached by using metal strapping. Regulation

of stream flow can be accomplished by screwing a simple hand

valve in the end of the hose.
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Cruisin’ Down the River

GradelL evel: adaptablefor al grades
Time: oneweek
Concept: Anatomy of aRiver

Objectives. Studentswill:
1. label the partsof ariver.
2. |abel important riverson amap of Florida
3. identify thelongest river in Florida
4. identify thelongest riversin the United Statesand theworld.
5. identify the source, mouth and flow direction of theriversin Florida.

Materials:
WheretheRiver Begins by ThomasLocker. Puffin Books, 1984. ISBN 0-14-054595-6
Map of Floridariverstransparency and worksheet (located in Blackline Masters section of teacher's
guide)
Blank map of Floridatransparency and worksheet (located in Blackline Masters section of teacher's
guide)
Unlined white 8 2x 11 paper
Pencils, crayons, staples
Chart paper, markers
Computer, Internet sites
WorldAtlas
United Statesand World Maps
River Information Sheet
River worksheet from Nationa Geographic's Geography Action! webste:
(www.nati onal geographi c.com/geographyaction)
FloridaRivers2001 poster

Procedures:.

InitiatingActivity: Begintheclassby askingthe studentsif they cantell youwhereariver begins.
After listening to several responses, explain that two boysasked their grandfather the same question and
hetook them to seewheretheriver began.

Strategies:

1. Read the book, Wherethe River Begins, and write down the description of theriver asthey travel
alongit onthe chart paper.

2. Listthefollowing termson the board: 1) source, 2) mouth, 3) delta, 4) tributary, 5) wetland,
6)meanders, 7) floodplain. Discusswhat thetermsmight mean. Havethe studentslook up theterms
and writedefinitions. Thenlabel the chart of theriver descriptionswith theterms.

3. Show thetransparency of theriver worksheet. To get theriver worksheet, goto

www.nati onal geographic.com/geographyaction and click on theriver diagram. Thisopensawindow
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that hasan option for adiagram with or without labels. Thediagram opensin AdobeA crobat and can
beprinted. Thediagram with labels can also befound on the back of the NGS Geography Action!
poster. Based on their definitions, havethe studentstell you how to label theriver. Discusstheir reason
for their answer.

4. Havethem label the River workshest.

5. Show thetransparency of themap of Floridarivers. Discusswheretheriversarelocated. Areany
near your home?

6. Researchtheriversin Floridausing the Internet sitesand the Florida Rivers 2001 poster looking for
thelongest Horidariver.

7. Findthelengthsof 5 moreriversin Floridaand create abar graph comparing the lengths of the 6
rivers. Ask extended answer questions about theinformation found on the student created graphs.

8. Researchthelongest riversinthe United Statesand theWorld. Usethe River Information Sheet to
fillinonthethreerivers.

9. Have studentsmake aflipbook using theinformation fromtheir River Information Sheet.

10. List theanatomy partson paper and have the studentsdraw one. Havethem create adrawing of
thepart. Then put together likeapuzzleto createariver.

11. Using FCAT-type short responseitems, extended responseitems, and performance-based items,
answer questionsabout the book in aguided practice setting to expand their knowledge of theimpor-
tanceof theriver.

CulminatingActivity: Havethestudentsdo amural including all the partsof theriver todisplay in
your classroom or hallway.

Evaluation:
1. Teacher observation
2. Maps
3. Graph
4. River Information Sheets
5. Flipbook
6. FCAT-typereading tasks
7. River worksheet

National Geography Standar ds:

Standard 1. How to use maps and geographic representations, tool s, and technologiesto acquire,
process, and report information from aspatia perspective.

Standard 3. How to analyzethe spatial organization of people, places, and environmentsof earth’s
surface.

Standard 4. The physical and human characteristicsof places.

Sunshine State Standar ds:

SS.B.1.1.1: determinesthe absol ute and rel ativel ocation of people, places, and things.

SS.B.1.1.2: usessmple maps, globes, and other three dimensional model sto identify and | ocate places.

SS.B.1.2.1: usesmaps, globes, charts, graphs, and geographica tool sincluding map keysand symbols
to gather and interpret dataand to draw conclusionsabout physical patterns.

SS.B.1.3.1: usesvarious map forms and other geographic representation, tool s, and technol ogiesto
acquire, process, and report geographicinformation.



LA.A.2.3.5: locates, organizes, and interpretswritteninformation for avariety of purposes.

LA.B.1.3.1: organizesinformationto thetypeand purpose of writing.

LA.C.1.3: thestudent useslistening strategieseffectively.

LA.C.3.3: thestudent uses speaking strategieseffectively.

SC.G.1.2.5: knowsthat amode isdifferent from thered thing, but can be used to learn something
about theredl thing.

Web Sites:

ForidaSegments

Jeff Duncan, Nationa park Service

Rivers, Tralls, and Conservation Assistance
424 GeorgiaAve., Suite 2B

Chattanooga, TN 37403

(423)266-1150
http://ncrc.nps.gov/rtcalnri/FL .html

River Systemsof theworld
http://mww.rev.net/~al oglriver/

AthenaReview ImageArchive: Rivers Seenfrom Space
http://mww.athenapub.com/riversl.htm

River and Streams|ndex
http://mvww.geography.about.com/cs/riversandstreams/index.htm



MOUTH: Themouth of the

LENGTH: The

River Information

River emptiesintothe

Riveris mileslong.

ABSOLUTELOCATION: The Riverislocated at and

STATE: A statethe

River flowsthroughis

COUNTRY A country the

River flowsthroughis

CONTINENT: The

River islocated on the continent of

HEMISPHERES: The

Riverislocatedinthe and

PLANET: The

River islocated on the planet

GALAXY:The

Riverisinthe Galaxy.
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Stream Flow Discharge and Velocity

Gradelevel: Middle/Secondary

Time: 1-2 Weeks

Concept: Stream flow dischargeand vel ocity
Generalization: Certain factorsaffect stream flow

Objectives. Studentswill:
1. beabletomakegenerdizationsfromagraph
2. beableto measurestreamflow velocity

Materials:

Water Atlasof Florida

Seasonal Variation of Stream Flow graphsfrom FloridaRivers 2001 poster
Relief map of southeastern United States
Climatemap of the southeastern United States
Measuring Tape

RulersMeter Sticks

Cdculators

Observation Chart

Disposable Cameras

Oranges

Background I nfor mation:

The season of greatest dischargesof riversinthe Panhandleisin thewinter, although discharge
iscertainly significant in other seasons. Theexplanation for thisisthat in thewatershed of Panhandle
Rivers, which extend deep into Georgiaand Alabama, thereisample precipitation in thewinter. Further-
more, during thewinter thereismore surface runoff thanin the summer, since evaporationislower (due
to lower temperature), and most plantsare dormant or nearly so. Theriversmust compete with evapo-
ration and plantsin the summer. However, they still have substantia discharge eveninthewarm months,
sincethereisagreat ded of raininthesummer.

Thefarther one goesonto the Peninsula, thelonger the dry season. In Florida, thisincludesfal,
winter, and spring. During these seasons, the region isdominated by ahigh-pressure systemthat brings
great atmospheric stability totheregion. Of course, inall yearsthe stability isoccasionally broken, some
yearsmorefrequently than others, by low-pressure systemswhich comethrough and bring agreat deal
of rain. Thisisespecialy truewhen ahurricaneor tropical storm arrives. Notethat for the three peninsu-
lar rivers, September and October arethetwo monthswith the greatest discharge. They dso arethe
two monthswheretropica stormsand hurricanesare most frequent.

Two ways stream flow ismeasured are discharge and runoff. Dischargeistheaverageflow of a
river at any particular point andisgenerally measuredin cubic feet or meters per second. To determine
dischargeit isimportant to create across-section of theriver and use afloat to determinethe speed of
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theflow. Runoff isthe depth of thewater uniformly distributed over adrainage basin. Numerousfactors
influencerunoff andincluderainfal amount, how therainfals(mist to downpour), dope, permeability,
geology, and land use. Generdly, theflatter theland themoreinfiltration and lessrunoff occurs.

Threecomponentsto stream flow:
Surfacerun-off: thewater that runsoff the surface of the planet
Interflow: water that has percolated through the soil but getsinto astream beforeit getsinto
thewater table
Baseflow: the contribution of groundwater

A streamisaffected by thesethree componentsintimely manner. Runoff hasthefastest influ-
ence on stream flow and the basefl ow hasthe owest effect on stream flow. Sincemuch of Floridahas
karst terrain (limestone aguifer system), intimesof low flow the groundwater addsto theflow andin
timesof highflow theterrain may act asasink by drawing stream flow into the ground.

Floodinginkarst isdifferent thanin other typesof terrain. Sincethereislessdirect runoff it may
takeweeksfor flooding to occur, which doesallow ampletimefor evacuation. Thedown sidetothisis
that theterrainisslow to drain and floodplain residentsmay haveto wait weeksto return.

Procedures:.
InitiatingActivity:
1. Pair studentstogether and givethem thegraphsof “ Seasonal Variation of Stream Flow,” arelief
map of the southeastern United States and aclimate map of the sameregion.
2. Allow timefor the studentsto compare the mapsand then relateit to theinformation that the
graphsprovide.
Questionstheteacher may ask:
a  What patternsdo you see?
b. Isthereaseason or seasonswhereyou see morerainfall when compared to the other
Seasons?
c. Compareand contrast theamount of stream flow dischargeswith thelocation of the
rivers. Isthereadifference between northern, central, and southern Florida?
d. Aretherehuman/physical factorsthat you think may hinder stream flow or makeit go
faster? Explain your answersand provideexample.

Strategies: This part of the lesson is from the Great Lakes Project compiled by Michal Le
Vasseur.
1. Usingthefollowinginstructions, and placing studentsin groupsof three, have students
determinethedischarge of alocal stream. The stream discharge definesthe amount of water
that passesapoint in agiven amount of time. Discharge, expressed as cubic feet/second is

caculated as:
average width average depth velocity in
of channel X of channel X feet/second
in feet in feet

17.5feet wide X 4.0feetwide X 2.0feet/second =140 cu ft/sec
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2. Carefully measurethedepth of the channel with aruler or meter stick. One measurement
should be enough asthe stream may be small. Be careful not to disturb any sediment onthe
bottom of the stream.

Carefully measurethewidth of the channel with aruler or meter stick.
Cdculatetheveocity:

a.  Oneperson (A) standsby the stream and does not move-if thestreamislargeand
all other measurements have been made you may need to stand in the stream. You
arethe dropper of the orange!

b. A second person (B) measuresa10-foot to 100-foot length a ong the bank by this
point. If the streamislarge, stand in the stream at thispoint. You arethe catcher
of the orange!

c. Athirdperson(C) isthetimer of theorange.

d. PersonA (thedropper) dropsthe orangeinthewater and shouts* start” or “ drop”
or another appropriate remark so that Person C (thetimer) can start thetiming.

e. Whentheorangereachesperson B ( the catcher) catch the orange and shout “ stop”
sothetimer can stop timing.

f. Recordthetimeittook for theorangeto travel thedistance and convert to feet per
second for velocity. It isrecommended to do thisfivetimesand take an average.

> w

Culminating:

Students may photograph each other and the classwhile engaged in the exercise and then
usethe photographsin their presentation of recordingsto help describe how fast the stream
flow was.

Evaluation:
Groupswill present their recordingsto the classand answer questionsthat the teacher or
other studentsmay have.

National Geography Standar ds:

Standard 1: How to use maps and other geographi ¢ representations, tool s, and technol ogiesto acquire,
process, and report information from aspatia perspective.

Standard 7: The principal processesthat shapethe patternsof the Earth’ssurface.

Sunshine State Standar ds:
MA.D.1.3- the student describes, analyzes, and generadlizesawidevariety of patterns, relations, and

functions

MA.D.2.30the student uses expressi ons, equations, inequalities, graphs, and formul asto represent and
interpret Stuations.

Web Sites:

Weater Resourcesof Florida
http://fl.water.usgs.gov/

Real-TimeDataof Florida
http://water.usgs.gov/fl/nwig/rt
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USGSWater Resourcesof Florida
http://water.usgs.gov/fl/nwis

USGSHomePage
http:/Mmww.usgs.gov/

Water Watch
http://water.usgs.gov/waterwatch/

Educational Resources
http://ask.usgs.gov/education.html

Water Resourcesof Florida-Tallahassee
http://fl. water.usgs.gov/Tdlahassee/index.html

Water Resourcesof Florida-Miami
http://fl. water.usgs.gov/Miami/index.html
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How Big and How Much: Comparing Florida’s Rivers

GradelL evel: upper elementary/middle school
Time: 1-2classperiod

Selected Concepts:
Discharge

Runoff

DrainageBasin

Water Management Districts

Objectives.  Studentswill:
1. examineand understand the size of Florida’'sRiverson aworld scale.
2. recognizetheimportance of our rivers.
3. understand theimportance of managing our rivers.
4. examinetherolerunoff playsin the health of our fresh water supplies.

Content:

If you look acrossthe St. Johns River asit discharges (water flows out into) to the Atlantic Ocean,
you may perceiveit to bealargeriver. If you compareitsdischarge to the discharge of the major
riversof theworld, you realizejust how small itis. (seegraphic on the poster or blackline masters)
Although theriversin Floridamay only have afraction of the flow of theworld’'slargest rivers,
they are very important resourcesfor our human and wildlife populations. Theriversof Floridaare
vital for transportation, fresh water, irrigation, etc.

Runoff isan important concept to understand when studying rivers. Runoff iscalculated by
subtracting the amount of water that soaksinto the ground, the amount retained in the soil and used
by plants, and the amount that evaporatesfrom thetotal rainfall. Climate, slope, geology, and land
useall influence runoff.

Materials:

2001 Rivers Poster (specifically the large Floridamap and the two graphics on comparison and
runoff)

Blackline master of Comparison

Blackline master of Runoff

Blackline master of blank map of Florida

Procedures:

Initiating Activity: Make an overhead transparency of each of the graphs on Comparison and
Runoff in the blackline masters. Show them to the class and ask them to give their opinions about
the graphsand make alist of questionsthey might ask in order to better understand them.
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Strategies.
1. Using theriver poster map of Florida, have the students discuss the location and size of the
rivers mentioned on the graphs.

2. Have studentslabel the blank map of Florida (found in the blackline masters) showing each of
the rivers mentioned on the graph. Have students|ocate, shade and label the major areas of
human populations. Then discussthe use of thisphysical region. Include: recreation, transporta-
tion, esthetic activities, and tourism. Include any othersthe students might suggest. Ask students
to examine the Runoff graph and their maps. Pose the question of what would the Northwest need
to do differently than the other drainage basins? Which drainage basin has the most human activ-
ity? Which one hasthe most agricultural activity? Which one hasthe most industrial activity?
(Remind them to think about land use and where the populations are found and that different
human activitiesusetheriversin different ways.)

3. Discussthe size of theserivers as compared to the World'slargest rivers. Keepinmindthatitis
important to realize that although theriversare small on aworld scalethey are extremely important
when it comesto providing fresh water resources and must be protected.

CulminatingActivity:

Pose the following question to the students: What isthe percentage of cubic feet per seconds (cfs)
would the Suwannee River be of the world’slargest river, the Amazon? How much does the
percentage decrease when looking at the discharge of the St. Johns River? (Studentswill haveto
first calculate the percentage for the Suwanneefirst then the St. Johns and then subtract that
amount from the Suwannee percentage to get the percentage decrease.) Then have the students
discusswhy it isso important to keep asmall main river clean than alarge dischargeriver. (Have
studentsthink about lesswater flowing, means|esswater to dilute the pollutants)

Evaluation:
Student discussion, chartsand finally their maps.

National Geography Standards:

Standard 1. How to use maps and other geographic representations, tools, and technologiesto
acquire, process, and report information from aspatial perspective.

Standard 7: The physical processesthat shape the patterns of the Earth’s surface.

Standard 8: The characteristicsand spatial distribution of ecosystemson Earth’s surface.
Standard 15: How physical systems affect human systems.

Sunshine State Standar ds:

SS.B.1.3: Thestudent understandstheworld in spatial terms.
SS.B.2.3: The student understandsthe interactions of people and the physical environment.
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River Through the Ages
GradelL evel: 3-6 (can be adapted for higher grades)
Time: oneweek
Concept: Observationasto how ariver changesover time.

Objectives. Studentswill:
1. compareand contrast how theriver changed over time.
2. describe how the change in the areaaround the river caused the changesin theriver.

Materials:

Susan Buckley and Elspeth Leacock. Hands—On Geography. Scholastic,Inc. 1993. ISBN 0-590-
49351-5

River Transparencies 1-4

Chart paper, markers, glue, crayons, pencils

Cherry, Lynn. A River RanWild. A Gulliver Green Book- Harcourt Brace & Company. 1992. ISBN
0-15-200542-6

Observation Chart

FloridaRivers2001 poster

Procedures:
InitiatingActivity: Ask thestudentsif they think wherethey live wasthe same 25, 50, 100 years ago.
How would they describewhat it might havelooked like back then. Discusswhat caused the change?

Strategies:
1. Put studentsin groups of two or three. Each student should havetheir own paper and pencil.
2. Atthetop of their paper, each student should make acolumn for "Human Features' and acolumnfor
"Natura Features."
3. Display each of thefour transparenciesfor about 2-5 minuteseach, in order.
4. Whileviewing each of thetransparencies, each student should writein the gppropriate column what
they see.

Example: Human Features Natural Features

fams trees

5. After viewing al of thetransparencies, the group can add up al thefeaturesthey have seen and put
the sum at the bottom of each column. Then discusswhat they saw more of and how thischanged the
characteristicsof theriver.

CulminatingActivity:
Read A River Ran Wild and discusshow theriver changed. Compare and contrast with the pictorial
river usngaVenn-Diagram. (Seewebsitefor A River RanWild below)
Evaluation:
1. Observation
2. Observation Chart
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National Geography Standards:

Standard 1: How to use maps and other geographi ¢ representations, tool s, and technol ogiesto acquire,
process, and report information from aspatia perspective.

Standard 4: The physical and human characteristicsof places.

Standard 11: The patternsand networks of economic interdependence on Earth’ssurface.

Standard 12: The processes, patterns, and functions of human settlement.

Sunshine State Standar ds:

SS.A.1.1.1: compareseveryday lifein different placesand timesand understandsthat people, places,
andthingschanges.

SS.A.1.2.1: understandshow individuals, ideas, decisions, and eventscan influence history.
SS.A.2.1.1: identifiessome physical and human characteristicsof places.

SS.B.2.3.6: understands how theinteraction between phys cal and human systemsaffects current
conditionson Earth.

SS.B.2.3.4: understands how thelandscape and soci ety change asaconsequence of shiftingfroma
dispersed to aconcentrated settlement form.

Web Sites:
ARiver RanWild

http://Mmww.Sdcoe.k12.ca.us/scorefriver/rivertg.ntm
L esson plansand activitiesfrom San Diego County education website.
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Steamboats Of Florida: Steaming ‘Round Florida’s Waterways

Gradel evel: Middle/Secondary
Time: 2 periodsof 45 minutes

Concept: Using maps, primary sources, and background information, studentswill be ableto describe
the main reasonsfor the use of steamboatsaong Florida' swaterways.

Objectives. Studentswill:
1. usemapsto research steamboat routes.
2. usepictures/primary sourcesto describe steamboat travel.
3. discusshow roads, highways, and airportsreplaced waterway travel.
4. research and discussthe growth/decline of Floridatownsand citiesa ong waterway
routes.

Materials:

Florida map of steamboat routes and ports of call.

The Florida Archives Online at http:/fpc.dos.state.fl.us

Primary sources such as advertisements, brochures, travel rates and routes, blueprints/plans for a
steamboat, and newspaper clippings.

Background Information:

Horidawaterways, important to the NativeAmericansof Florida, wereequally impor-
tant to early American settlersof Florida. Intheearly 1800's steamboat travel wasvital to the transpor-
tationof goods, services, and people. At that time, thetopography of Floridaproved to betoo costly
and too time consuming to travel through. Steamboats becamethe meansof mobility for tourists,
farmers, and tradesmen. Steamboat lines offered the travel er scheduled stopsand enough boatsto get
themwherethey wanted to go.

Horidasteamboatstravel ed far inland, sometimes provoking ahazardoustrip. Steam-
boatswere built of shallow-draft so that they would not drag or scrape the bottom when loaded with
cargo. At night, the crew would light baskets of logsto light theway for travel.

Lumber, furniture, farm goods, and peoplewerejust several of theitemstransported by
steamboats. Rates of travel depended onwhat class peoplewanted totravel. A first classtrip from New
York to Sanford, Fl cost $27.50, while aperson traveling steerage paid $13.50. Theearly 1900'sgave
way torailroad travel and eventually the switch was madeto highwaysand airports. Mot of the steam-
boats by then were unused and dismantled for other purposes.

Procedures:
Initiating Activity:
*Note: Prior tothisactivity, theteacher should research the FloridaArchives Onlinewebsiteto down-
load images of early Florida, bothland and sea.
1. After theteacher hasresearched theimagesand downloaded several for the classroom, the
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images should be displayed around the classroom or on the board. A map of Florida,
current or old, should a so be hanging in the classroom. Ask the studentsto ook over the
images and the map and come up with some suggestions asto why steamboatswere
popular intheearly 1800's.

2. Using the steamboat route map, have the studentsdiscusstheriversand citiesalong the
waterways. Arethese waterwaysused today? Why or why not?

Strategies:

1. UsingtheFloridaArchivesOnline, have pairsof students search for picturesof steamboats.
* Note: with each photograph, theArchivesprovideatitle, date, subject heading, and
sometimesabrief discussion of the steamer.

2. Havethe studentsdescribethe picturesand record their thoughts and observations.

Sample Questionsfor studentsto usewhen observing:

a

b.

C.

d.

e.
f

What timeof year isit?How canyoutell?

Doyouthink thetimeof year affected maritimetravel ?Why or why not?
What doesthe picturereveal about

Climae?

Technology?

Economic Status?

Occupation?

Divisonof labor?

Trave?

Trade?

Goodsand people?

Why do you think thispicturewastaken?

Didthelook of steamboats change over time?1f so, describe how they changed.
Do youthink the picture portrays an accurate picture of Floridaat that time?

Culminating Activity:
Pairsof studentscould givean oral presentation of what they discussed on theimages of steamboats,
highlighting aphoto of choice.

Extension Activity:
Pairs of students could research a Florida city/town from the list provided and discuss the reasons for
the growth/decline of the area depending on travel and trade. Graph the use of steamboats, railroads,
highways, and airports throughout Florida’s history.

List of Florida cities and towns:

Apalachicola
Branford
Cedar Key
Chattahoochee
Fernandina

Jacksonville

Green Cove Springs
Palatka

Silver Springs
Dunnellon
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Enterprise
Okahumpka
Sanford
New Smyrna
Titusville
Kissimmee
Tampa
Bradenton
Punta Gorda
Ft. Myers
Jupiter
Miami
Students can take their own pictures of waterways near home and school and research its use and
disuse.

National Geography Standards:

Standard 1: How to use maps and other geographi ¢ representations, tool s, and technol ogiesto acquire,
process, and report information from aspatia perspective.

Standard 4: Physical and human characteristicsof places.

Standard 11: The patternsand networks of economic interdependence on Earth’ssurface.

Standard 17: How to apply geography to interpret the earth.

Sunshine State Standards:

SS.A.6.3.1; understandshow immigration and settlement patterns have shaped the history of
Horida.

SS.B. 1.3.1: usesvarious map formsand other geographic representations, tools, and technol ogies.

SS.B.1.3.7: understandsthe spatial aspectsof communication and transportation systems.

Web Sites:
HoridaArchivesOnline- http://fpc.dos.statefl.us
http://www.steamboats.org
http://members.tripod.com/~Write4801/riverboats.html

Books:
Imagesof AmericaSeries:
1. AlongtheSt. Johnsand OcklawahaRivers. Edward A. Mueller, 1999.
ArcadiaPublishing: Charleston, SC. ISBN 0-7385-0176-x

2. Tampa TheEarly Years. Robert J. Kaiser, 1999. |SBN 0-7385-0225-1
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Past Connections
Gradelevel: 4-8
Time: 2-3weeks
Concept: Understand the connection between past history and present times

Generalization: Studentswill learn how riversand streams haveinfluenced where people settle,
choice of occupations, and how early settlershaveinfluenced local communities.

Objectives. Studentswill:
1. researchinformation using avariety of resources
2. organizeinformationinto anoutlineform
3. ordly present afinished product

Materials:

map of your area(current and historical)
resource booksfrom school or publiclibrary
list of referencesabout local river history
internet access (optional)

atlases

Procedur e: Research articles, books, atlases, and computerswith internet accesswill beavailableto
studentsfor research.

InitiatingActivity:
1. Studentswill decide onapersontoresearch either through their personal family history,
text booksor through research articles.
2. Studentswill take notesusing note cards.
3. Studentswill organizeinformationinto an outlineform.
4. Studentswill decide how to usetheir information for apresentation.

CulminatingActivity:
1. Studentsmay present the materia with technology using HyperStudio or PowerPoint.
2. Studentsmay designahistorical poster using visual graphic organizers.
3. Students may writeareport using standard research writing style.

Evaluation: Teachersmay createarubricfor studentsto refer to. Teachers can grade note cards,
written reports, technology projects. Final overal gradewill include acombination of scoresfrom
written and oral work, teacher observation and final presentation.

National Geography Standar ds:
Standard 1: How to use maps and other geographi ¢ representations, toolsand technol ogiesto acquire,
process, and report information from aspatia perspective.
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Standard 2: How to use mental mapsto organizeinformation about people, places, and environmentsin
aspatial context.
Standard 14: How human actionsmodify the physica environment.

Sunshine State Standar ds:

SS.A.2.3.4: understandstheimpact of geographica factorson the historical development of civilization.

SS. B.1.3.2: usesmental mapsto organizeinformation about people, placesand environment.

SS. B.1.3.5: knowswaysin which the spatial organization of asociety changesover time.

SS.A.1.2.2: knowstherelative value of primary and secondary sources and usesthisinformation to
draw conclusionsfrom historical sourcessuch asdatain charts, tablesand graphs.

SC.D2.3.2: knowsthe positive and negative conseguences of human action on the Earth’ssystems.

LA.A.2.3.5: locates, organizes, and interpretswritten information for avariety of purposes, including
classroom research, collaborative decision making and performing aschool or real world task

LA.B.2.3.1: writestext, notes, outlines, comments, and observationsthat demonstrate comprehension
of content and experiencesfrom avariety of media.

Resour ces:

Locd Higtorical Societies
Genedogy Groups
PublicLibraries

Web sites:

http:/AMww.dogpile.com
http://www.askjeeves.com

good geography and science search sites

USGeologica Survey
http:/AMww.usgs.gov
great posters, info on maps, water monitoring stationsdata

FloridaDepartment of Environmental Protection (DEP)
Bureau of Aquatic Plant Management

3917 Commonwesdth Blvd. MS#710

Tallahassee, Fl. 32399-3000
http://mwww.dep.statefl.us

current environmental issues, park info, water data

Horidalnstitute of Phosphate Research

1855W. Main St.

Bartow, FI. 33830

Telephone: 863-534-7160

http:/Amww. fipr.statefl.us

excellent educational outreach program, information on al phosphate companies, free materids, speak-
ers, lessonplansavailable



The Growth of Florida’s Canals

Introduction:

Thisunit of study hastwo major objectives. Oneisto look at the spread of canalsin south
Florida, and the second isto use several geography methods of study including spatial interaction
and“diffusion.” Spatial interaction analyzestherelationshipsof cultural and physical phenomenon
(inthiscasefound in canals) in space. Diffusion isthe movement of a phenomenon over space
through time. Wearetrying to gain ageneral understanding of the building of canalsin southwest
Florida, why they were built, when they were built and what they have been used for. We also
want to look at the effects the building of these canals has had on the cultural and physical environ-
ment. Thisspatial analysisof canals of South Floridamakesthisastudy in Geography.

GradelL evel: upper elementary/middle school
Time: 1-2 classperiods

Selected Concepts.  cana
wetlands
Everglades
“River of Grass’
FloridaBay
Land Drawings
Irrigation
Diffusion
Flood Control
South FloridaWater Management District

Objectives:

Cognitive:

To understand:

what acanal is.

various characteristics of South Floridacanals.

why the canalswere built.

the spread of canalsin Southeast Florida.

that this spread of afeature (canals) over the landscape through timeiscalled diffusion.
some of the positiveimpacts of canalson South Florida.

some of the negative impacts of canalson South Florida.

the effortsof Floridaofficialsto lessen some of the negative impacts of canals on South
Florida

9. thegeographic method called spatial interaction.

N OThWNE

Psychomotor
Beableto:

1. read amap that showsthe spread of canalsin South Floridathrough time.
2. rseamap to show positive impacts of canals on South Florida.
3. rseamap to show negative impacts of canals on South Florida.
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4. draw ageneralized map of South Floridathat shows populated areas, agricultural areas,
water conservation areas and the Everglades.

Affective
To appreciate:
1. thecharacter of the undisturbed natural environment of historical South Florida.
2. thehistorical character of the“River of Grass.”
3. thevalue of applying technology to the natural environment to protect human life.
4. theeffortsof the water management agenciesin South Floridato balance the needs of
people and the natural environment.
the use of the geography study method “ diffusion.”
the use of the geography study method “ spatial interaction.”
the difficulties encountered when using mutually exclusive objectives such as. water
quality, flood control, multi-use of water, storage, and preservation of wildlife habitat.

o Ol

~

Content: (Thislesson usestheFlorida’sCanalsMap found in the Blackline Masters. You
may want to review thismap when reading the following background infor mation.)

e A cana isgenerally considered to be aman-made waterway or artificially improved river
having various uses such asirrigation, shipping, recreation or flood control.

e When Floridabecame a state in 1845, much of the land, which was low in elevation, was
wetland. Wetlandswere considered unusable and abarrier to development of highways,
raillroads, and agriculture. Therefore, oneof thefirst efforts of Florida'searly leaderswas
todrain theland of thewater or fill it in so that theland could be used profitably.

¢ Inthe1880's, aPhiladel phiabusinessman by the name of Hamilton Disston bought four
million acres of wetland from the state for onemillion dollars. He began very early to dig
canalsto drain thisland and dig achannel in the Caloosahatchee River and the Kissimmee
River basin.

¢ Napoleon Bonaparte Broward, the governor of Floridain 1904 was elected on the promise
to“drainthe Everglades.”

e Digging channelsintheriversand draining wetlandswere called, at that time, “reclaiming
land” or, “making land improvements.”

e Intheearly history of Floridaall land drainage was done without any consideration of the
effectsit would have on the physical environment including the modification of groundwa-
ter tables, the destruction of wildlife habitat, and the changein salinity at thereceiving
waters of theAtlantic or the Gulf of Mexico, including FloridaBay.

e About 1920, canals were dug to drain the water at the southern end of Lake Okeechobee
and connect the lake with the Cal oosahatchee River. As seen on the 1920 map, most of
thiswater was emptied into the Atlantic Ocean.

e By 1930, canalsand the channelization of the Cal oosahatchee and St. Lucie Riversal-
lowed the barge transportation of goods between the east and the west coasts. Additional
canalswere built to provide drainage from L ake Okeechobee, which, by thistime had had
afive-foot high dike constructed a ong the southern perimeter of thelake.

e Thedike, built during the 1920's at the southern end of the lake, was constructed because
severa hurricanes had caused flooding which drowned hundreds of peoplein the Moore
Haven and south lake area. Finally in 1928, avery large hurricane with windsfrom the
north blew water out over the southern end of the lake and more than 2,000 people |ost
their lives. Asaconsequence of that hurricane, and 85-milelong dikewasbuilt, which 34



over the years has been elevated 34 to 38 feet above the land and more than 20 feet above
the mean level of the lake.

As people moved into the area of southeast Florida during the 1930s canals were widened
and deepened for flood control and to create moredry land primarily for agriculture.
During the early 1930s a canal was dug as shown on the map from Collier County to Dade
County. Thisallowed the building of the Tamiami Trail, which became thefirst east-west
road between the southern Gulf coast of Floridaand the Atlantic coastline.

The Caloosahatchee, Lake Okeechobee, St. Lucie River barge canal had been deepened
and widened through the 1950s and continues to be an important waterway today for both
commercial and recreational traffic.

Several problems became noticeabl e during the 1950s, which caused peopleto question
whether all the digging of canals had been awise thing to do. Thefirst problem wasthe
changing of the water flow from L ake Okeechobee south through the Evergladesinto
FloridaBay. This Everglades region needed constant water to supply the grassesthat grew
there. Thisareawas made famousby Marjorie Stoneman Douglas book, “River of
Grass'.

By the 1960s, what had been called “land improvement or reclamation” was now called by
many people* environmental destruction”.

The Evergladeswas avery wet, grass area, with low mounds called hammocks afew feet
above the water table on which much wildlife lived and numeroustrees grew. The water
moved through theriver of grass and filtered into Florida Bay, which provided anursery
and avery rich habitat for marinelife.

By the 1970sthe flow of the water into Florida Bay had been so modified (reduced) that
much of the marinelife that had used that habitat for anursery began to disappear.

The decreasein water flow through the Everglades also harmed the environmental health of
the 10,000 Islands Coast of Southwest Florida.

A second negative result of the building of canals wasthe quick movement of water from
the surface of southeast Floridaout to the Atlantic Ocean rather than percolating into the
groundwater table from which the communities of Dade, Broward, and Palm Beach
countiesreceivetheir water supply.

By the 1960s the map shows that there were several lower levies built in Palm Beach,
Broward and south into Dade County that kept the water in “conservation areas”.

These conservation areas held the water and allowed it to filter into the shallow aquifer that
isso important for domestic suppliesalong the heavily popul ated Atlantic coast.

The canals were maintained through the 1970s as away of draining the land south and east
of Lake Okeechobee to be used for agriculture. Thisland has been used exceedingly
productively asan areato grow sugar cane, green peppers, corn, beans and many other
vegetables.

A major land use argument began over whether the draining of land and the diversion of
water was good for society or bad.

Peopleinterested in water resource management and environmental protection battled inthe
newspapers, meeting and the courts, with people who madetheir living in agriculture and
real estate, “developers’.

Canalstoday vary in sizefrom afew feet wide and deep to several hundred feet wide and
12-15 feet deep. Some canal sidesare dirt and grass while others are covered by concrete.
In order to try and maintain the positive benefits of the canal while also meeting the needs
of the physical and biological environment for water, avery complex seriesof |ateral canals 35



(those going out from the main canal), dams, and pumping stationswere built. Other
structural modificationswere madeto satisfy both the rapidly growing population and to
protect the physical and biological environment.

e By the 1990sthe effort to satisfy both the cultural and physical needs of south Floridawas
unsatisfactory, if not unsuccessful.

e By the1990smillionsof dollarswere set asidein avery large plan devel oped by the State
of Floridaand the Federal Government to redirect much of the water flow through the
canalsfrom theAtlantic Ocean into the Everglades Florida Bay ecosystem.

e From the 1950s, one of the best examples of the failure of the diversion of the drainage of
the wetlandsin south Floridawere the fires set by lightning where the dry ground actually
burned because it was hydromorphic soil, that is, it was devel oped under water from
decaying vegetation and it was susceptible to buring.

e Some other fires burned for many years due to the fact there was not enough water in the
soil to put them out.

e Other problemsincluded the near extinction of several bird speciesand the creation of
problemsfor thealligator and the Florida panther, aswell asthe disappearance of much
marinelife.

e Ineffect, oneof Florida sand the nation’smost prized natural features, the Everglades, and
FloridaBay had been detrimentally affected by the canal system that diverted water from
the wet ecosystemsinto either the Gulf of Mexico or the Atlantic Ocean.

e Caremust betaken not to categorize theinterests such as agriculture, transportation, and
municipal and industrial development asevil. Many times as people seek out their own
objectivesthey fail to consider the broader affectsthat changing one part of the environ-
ment has on therest of the environment. These relationshipswithin the environment or the
ecosystem are called synergistic affects.

e Today, many interests, conservation, industrial, agricultural, municipal, and othersare
working together largely with the cooperation and oversight of the South Florida Water
Management District to achieveawater plan whichisprotectiveand fair to al interestsin
South Florida.

Materials:.

2001 Rivers Poster (specifically thelarge Floridamap showing the canals)
Blackline master of Florida’'s Canals

Blackline master of blank FloridaMap

Procedures:

Initiating Activity: Makean overhead transparency of the Florida Canal Map in the blackline
masters. Show the map to the class and ask them to give their opinions about the map and make a
list of questionsthey might ask in order to better understand it.

Strategies.

1. Using theriver poster map of Florida, have the students discusstherelative location of Lake
Okeechobee, Atlantic Ocean, Gulf of Mexico, the Everglades, the low Atlantic coast ridge of land,
the St. Lucie River, the Caloosahatchee River, Florida Bay, and the 10,000 Islands.

2. Have studentslabel the blank map of Florida (found in the blackline masters) showing each of
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the features mentioned above. Havethe classdiscussthe positive character of the regionincluding
the environmental interconnections of each part.

3. Using the same map, have students|ocate, shade and label the major areas of human popula-
tions. Then discussthe use of thisphysical region. Include: recreation, transportation, esthetic
activities, and tourism. Include any othersthe students might suggest.

4. Havethe students make a chart of these human activities, where they arelocated and if they
think they are environmentally friendly or not. Ask studentsto sharetheir chart and discusstheir
opinions.

5. Using theinternet or thelibrary, find newspaper articlesand government reportsthat discussthe
differing positions of competing economic, business, and environmental groups. (Seeresourcesfor
newspaper sites) Oncethey have found and read the articles, ask them to review their chartsto see
if they still feel that the activitiesthey listed are still environmentally friendly or not. If they have
changed their mind, have them discuss what hel ped them make that decision.

CulminatingActivity:

Have studentswrite to the South FloridaWater Management District Education office (address and
phone number are in the attached resources) and request reports, videos, maps, and filmsrelated to
canals. Then have students prepare a persuasive paper or speech that would be shared with deci-
sion makersdiscussing canals, fresh water and the citizens of Florida. Every school islocated
within the limits of one of Florida' sWater Management Districts and each district hasan education
officethat workswith schools. They can provide materials, dataand even guest speakersfor this
activity. Usethefollowing discussion questionsto help select atopic for their paper.

1. Why aremost of Florida’'s canalsin South Floridarather than North Florida?

2. What isthe problem with back-pumping water that has been used on agricultural lands
back into L ake Okeechobee or into water conservation areas? Include a discussion of
fertilizers, insecticides, and herbicides as pollutants.

3. How isthequality of water important to the Everglades and Florida Bay?

Evaluation:
Students maps, discussion, chartsand finally their final speech or paper

National Geography Standards:

Standard 1: How to use maps and other geographic representations, tools, and technologiesto
acquire, process, and report information from aspatial perspective.

Standard 14: How human actions modify the physical environment.

Standard 15: How physical systems affect human systems.

Sunshine State Standar ds:

SS.A.6.3; Thestudent understandsthe history of Floridaand its people.

SS.B.1.3: Thestudent understandstheworldin spatial terms.

SS.B.2.3: The student understandsthe interaction of people and the physical environment.
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Don’t Point at M el
Gradelevd: 4-8
Time: two or three 90 minute classes
Concept: Understand thetwo major categoriesof pollution

Generalization: Studentswill understand the difference between point source and nonpoint source
pollution.

Objectives. Studentswill:
1. defineand describetwo major categoriesof pollution: point source and nonpoint source.
2. identify waysto minimize nonpoint source pollution.

Materials:

M agazine photographs

newspaper articles

didesor other picturesof water pollution

worksheet of point and nonpoint sources of pollution (in blackline masters section)
Enviroscape Kit ( maybe borrowed or purchased)

Procedure:
InitiatingActivity:
1. DoRoundRobindiscussion ( studentstaketurnstaking with their teammeates).
2. Teacher will chart student ideason what causes pollution. What isthe cause of pollutionin
their neighborhood, streams, aquifer, watershed, lakesor rivers?
Strategies:
1. Explainpoint sourceand nonpoint source pollution.
Vocabulary:
Point source pollution hasawell-defined | ocation, such asthe pipe through which factory
dischargeentersastream.
Nonpoint source pollution has its source over large areas such as farms, grazing lands, logging
roads, construction sites, etc.
Reinforce vocabulary using point and nonpoint sources of water pollution worksheet.
Review chart.

Place students in groups of four.

Students will make a T- chart labeled Point Source and Nonpoint Source.

Students will decide as a group under which column to place the brainstormed information.
Reinforce the vocabulary by having students read newspaper articles, magazines, and
picture books to locate and record point source and nonpoint source pollutants.

8.  Students will review their sources of pollution and decide ways that their community can
minimize this problem.

Nk L

Reinfor cement:
Usethe EnviroScapeKit asahandson reinforcement of the student’sunderstanding for point source
and nonpoint source pollutants.
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CulminatingActivity:

1. Students will write to their local newspapers, city hall or county commissioners about their
pollution concerns.
2. Students will invite local officials to a class interview session on pollution concerns. This can
be taped for a school wide viewing.
3. Studentscan design postersdepicting pollution vs. non pollutionliving styles.
4. Brochuresonwaysto clean up polluted areasintheir community can be made and distrib-
uted.

Evaluation: Teacher observation, students charts, product assessment

National Geography Standar ds:

Standard 1: How to use maps and other geographic representations, tool s, and technol ogiesto acquire,
process, and report information from aspecia perspective.

Standard 2: How to use mental mapsto organizeinformation about people, places, and environmentsin
aspatial context.

Standard 12: The process, patterns, and functionsof human settlement.

Standard 14: How human actionsmodify the physical environment.

Standard 18: How to apply geography tointerpret the present and plan for thefuture.

Sunshine State Standar ds:

SS.B.1.3.1: thestudent usesvarious map formsand other geographic representations.

SS.B.2.3.6: the student understandsthe environmental consequences of people changing thephysica
environment invariousworldlocations.

SS.B. 2.4.5: the student knowshow social, cultural, economic and environmental factorscontributeto
the dynamicsnature of regions.

LA.A.1.3.1: thestudent usesthereading processeffectively.

LA.A.2.3.6: usesavariety of reference materials, including indexes, magazines, newspapers, and
journals, and tools, including card catal ogsand computer catal ogs, to gather information for
researchtopics.

LA.B.2.3.1: thestudent writesto communicateideasand information effectively.

SC.D.2.3.2: knowsthe positive and negative consequences of human action on the Earth’ ssystems.

Resour ce:

EnviroscapeKitisavailableonloanthrough:
1. Water Management Districts Educationa Programs
2. HoridaGeographicAlliance

Maybe purchased through EnviroScape Headquarters:
14524-F Lee Road

Chantily, Va. 20151

WWW.enviroscape.com
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Websites:

http:/AMww.dogpile.com
http://www.askjeeves.com

good geography and science search sites

USGeologica Survey
http:/AMww.usgs.gov
gresat posters, information on maps, water monitoring stationsdata

HoridaDepartment of Environmenta Protection (DEP)
Bureau of Aquatic Plant Management

3917 Commonwedth Blvd. MS# 710

Tallahassee, Fl. 32399-3000

http://mwww.dep.statefl.us

current environmental issues, park information, water data

Horidalnstitute of Phosphate Research
1855W. Main St.

Bartow, F1.33830

Telephone: 863-534-7160
http:/Amww. fipr.statefl.us

excellent educational outreach program, information on al phosphate companies, free materids, speak-

ers, lessonplansavailable
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River Risin’
GradeLevel: 3-6
Time: 1-2 weeks
Concept: Importance and cost of drinkablewater

Objectives. Studentswill:

brainstorm prosand cons on making areservoir.

draw amap using legend, compassrose, and scale.

role-play the scenario of having areservoir built wheretheir townislocated.
writean expository paper ontheir view of the scenario.

researchto find other areasaround the world where reservoirs have been built.

abrowbdpE

Materials:

Yolen, Jane. Letting Swift River Go. Little, Brown and Company. 1992. ISBN 0-316-96899-4
Drawing paper

Map of atown

Crayons, colored pencils

Blue SaranWrap

Background I nfor mation:

To providefresh water for large cities, sometimesit has been necessary for these citiesto go other
placesmilesaway to find thispreciousresource. Itissometimesnecessary for theselargecitiesto have
to maketheir own supply of freshwater. Thiswasthe casein New England when Boston went looking
for water. Theresult of thissearch wastheflooding of thevalley of Swift River by dammingtheriver.
Thiscreated the Quaddin Reservior, oneof thelargest bodies of freshwater in New England, between
1927 and 1946.

Thisisnot theonly placeintheworld it has happened. During the depression, the Tennessee Vel ley
Authority was created and areasin the South wereflooded. Other areasintheworld havea so had this

happen.

Procedures:.

Initiating Activity: Ask thestudentshow wouldthey feel if someone cameto their houseand said they
had to move because they were going to flood the areaso the big city could get morewater for drink-
ing. Discusstheir responses.

Strategies:

1. Read Letting Swift River Go. Ask how would they havefelt if they had been one of the chil-
dreninthestory.

2. Picktwo sidesof the classroom and designate oneapro sideand oneacon side. Havethe
children pick aside and go stand there. Have one of them give areason why he/sheison that
side. After thereasonisgiven, let them decideto change sidesif they would like. Thengive
another student to expresshis’her opinion. Observe how the students change or don’t change
their mindsonthetopic.
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3. Givethestudentsdrawing paper to draw amap of atown. Themap shouldincludeariver.
After themapisfinished, give student apiece of blue Saran Wrap that isbig enough to cover
the paper. Attachthe paper over themapin order to giveit an effect of thetown being
flooded.

4. Havethestudentsbrainstorm the steps Boston went through to createthe reservoir. Writean
expository paper on how thishappened.

5. Havethestudentswriteabout how they would fedl if it would happenintheir town. Sharethe

writings

CulminatingActivity:
Research tofind other placesinthe United Statesand the world where reservoirs have been created.
L ocatethem onamap. Areany near whereyou live? Discusswhat weretheresultsof your research.

Evaluation:

Observation
Discussons

Map of town
Writings
Researchfindings

abrowbdpE

National Geography Standar ds:

Standard 1: How to use maps and other geographi ¢ representations, tool s, and technol ogiesto acquire,
process, and report information from aspatia perspective.

Standard 8: The characteristicsand spatial distribution of ecosystemson Earth’ssurface.

Standard 12: The process, patterns, and functions of human settlement.

Standard 13: How theforcesof cooperation and conflict among peopleinfluencethedecisonand
control of Earth’ssurface.

Standard 14: How human actionsmodify the physical environment.

Standard 16: The changesthat occur inthe meaning, use, distribution, and importance of resources.

Sunshine State Standar ds:

SS.B.2.1.1: identifiessome physical and human characteristicsof places.

SS.B.2.3: understandstheinteractions of peopleand the physica environment.

SS.B.2.3.6: understandsthe environmenta consegquencesof people changing the physical environment
invariousworldlocations.

LA.B.2.3: the student writesto communicateideasand information effectively.

LA.B.1.3.1: organizesinformationto thetypeand purpose of writing.

LA.A.1.3.3: producesafinal edited document.

LA.A.2.3.6: usesavariety of reference materials, including indexes, magazines, newspapers, and
journals, and tools, including card catal ogsand computer catal ogs, to gather information for
researchtopics.

SC.D.2.3.2: knowsthe positive and negative consequences of human action onthe Earth’ ssystems.

SC.G.2.3.1: learning that someresources are renewable and some are nonrenewabl e.
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Traveling Down a River

GradeL eve: Intermediate/secondary

Time: Oneto two weeks

Concept: Anayzing the human and physical characteristicsaong thebanksof ariver.
Generalization: How theriver has changed dueto human and physical characteristics.

Objectives. Studentswill:
1. Describehumanfeaturesof ariver system.
2. Describenatura featuresof ariver system.

Materials:

Classroom set or one copy for theteacher of the book by VeraWilliamscalled Three
Dayson a River in a Red Canoe.

Classroom supply of small notebooks.

Classroom set of disposablecameras.

Peng/pencils

Atlas of Florida

Water Resources Atlas of Florida

Procedures:

InitiatingActivity:

1. Asktheclassif they haveever traveled on ariver by canoe.

2. Theteacher should then read the book to the class or passthem to each student for sus-
tained silent reading time. Then discussthe characters, the setting, and what happened along
thejourney.

e Theteacher, by thistime, should have planned aone-day canoetrip for the
class.

Strategies:

1. Studentsshouldthen plantheir trip. Supply mapsof alocal river and havethem mapa
course.

2. Studentsshould choose certain | ocations and then determine distance between each | ocation
andthetravel time.

3. Thestudent’sfina destination Site could befor theclasspicnic.

4. Studentsshould dsolist that they will need sunscreen, sunglasses, towel, and achange of
clothes, tennis shoes, and bug spray.

5. Beforetraveling, passout notebooksto each student and then place studentsinto pairs.
Explainto the student’ sthat during the canoetrip they areto record in the notebooksthe
human and natura featuresthey observewhiletraveling theriver. Camerasareasofor

capturing the human and natural features.
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6. Studentsshould alsoreserve several pagesin the notebook for recording features that
seem out of place or unusual.

CulminatingActivity:

1. After sudentshavereturned fromtheir trip havethem discusstheir findingswithinther
group. During thistime, photographs should be devel oped and returned to the students.

2. Studentscan discussabout how theriver changed and what issuestheriver may faceinthe
future.

3. Studentsshould also compare and contrast their trip to that of thetrip inthe book.

Evaluation:
Studentswill present their photographs and description of thetrip to theclass.

National Geography Standar ds:
Standard 14- how human actions modify the physical environment.
Standard 15- how physical systemsaffect human systems.

Sunshine State Standar ds:
SS.B.2.3- the student understandstheinteractions of people and the physical environment.
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Title: Alligator Eyes
GradelLevel: 3-5
Time: one week
Concept: Observation of life on aback Floridariver

Objectives: Studentswill:
1) Usegood listening skills
2) Brainstorm descriptive information
3) Research Floridariver life
4) CreateaFloridariver dictionary
5) Draw amap
6) Create apoem about the habitat of the river

Materials:

Oonawassee Summer by Melissa Forney

Computer, Internet sites

Books on Florida

Guest speakers

Brochures on Florida Rivers from Tourist Information Center
Post Cards showing scenes from Florida Rivers

Chart paper, markers, crayons, construction paper,

Copy of glossary pagel25 from Oonawassee Summer
Florida Rivers 2001 poster

Background: Oonawassee Summer is afiction book written about the life on aFlorida
river. Oonawassee River isafictitiousriver with all the “real” life of aFFloridariver.
According to the copyright for the book, Oonawassee Summer” , the publisher, Barker
Creek Publishing, Inc., saysin their copyright information: “If you are employeed as a
school teacher or as an institutional worker, you have the publisher’s permission to
photocopy the text and illustrations to the extent necessary for use in your classroom to
accompany your lessons. Purchase of this book does not entitle reproduction of any part
of the book for an entire school, district, or system. Such useis strictly prohibited.”

Procedures:

Initiating Activity: Ask the students what would they seeif they floated down a Florida
river? Make alist of their answers.

Strategies:
1. Read Oonawassee Summer. Discuss and list what is seen and done aong the
Oonawassee River.
2. Research by book, Florida Rivers 2001 poster or computer life on a Floridariver
for more background information.




3. Using thealligator as the observer, have the students write what it would be like
to be the dligator floating down the river. What would it see, what would it do,
and how would it behave?

4. Sharethe students storiesin oral readings.

5. Show the students the glossary in Oonawassee Summer. Have them create a
picture glossary using the things that were seen as they floated down theriver in
their writing. Publish thisin a book.

6. Create amap of the Oonawassee River. Include alegend, compassrose, and a
scale.

7. Create apoem on the river habitat

Culminating Activity:

Have the students write the author, Melissa Forney, and describe their understanding of
theriver life. Also, have students write thank you notes to the speakers who come into
speak to the class.

Evaluation:
1. Observation
2. Writings
3. Picture glossary
4. Letter

National Geography Standards:

Standard 1: How to use maps and other geographic representations, tools, and
technologies to acquire, process, and report information from a spatial perspective.
Standard 2: How to use mental maps to organize information about people, places, and
environmentsin a spatial context.

Standard 3: How to analyze the spatial organization of people, places, and environments
on Earth’s surface.

Sunshine State Standards:

LA.A.1.3: uses the reading process effectively.

LA.B.1.3.1: organizes information before writing according to the type and purpose of
writing.

LA.B.1.3.3: produces afinal edited document.

LA.B.2.3: writes to communicate ideas and information effectively.

SS.B.2.1.1: identifies some physical and human characteristics of places.

SS.B.2.3: understands the interactions of people and the physical environment.
SC.D.2.3.3: knows the positive and negative consequences of human action on the
Earth’s systems.

SC.G.2.3.1: learns that some resources are renewable and some are nonrenewable.

Resour ces:



Forney, Melissa. Oonawassee Summer. Baker Creek Publishing, Inc. 2000.

ISBN: 1-928961-04-5

Speakerson rivers and life on the river. Suggested areas: Florida Freshwater Fish and
Wildlife Commission, local state water district, or a parent.

Web Sites:

http://www.dogpil e.com|

http://www.ask] eeves.com|

http://www.northernlight.com|

http://www.national geographi c.com|

Florida Segments

http://www.ncrc.nps.gov/rtca/nri/Fl.htm|

All Along A River
http://geography.about.com/cs/riversandstreams/index.htm|

Examples of Poetry Forms

Acrostic poetry form

Can

Really

Open

Students' minds

| maginative ways that they

Can present their new knowledge.

| feel the warm humid breeze.

| see the returning of the birds and fish.

| hear the noises of the floodplains.

| taste the fish | now can catch.

| smell the fresh air.

| touch the mud in the restored floodplain.

River

Slow, meandering
Birds, fish, floodplains
KISSIMMEE


http://www.dogpile.com/
http://www.askjeeves.com/
http://www.northernlight.com/
http://www.nationalgeographic.com/
http://www.ncrc.nps.gov/rtca/nri/Fl.htm
http://geography.about.com/cs/riversandstreams/index.htm




Meandering Again!
Gradel evel: adaptablefor all grades
Time: 1-2 weeks
Concept: Human-Environmentd Interaction

Objectives. Studentswill:

describethehistoric condition of the KissmmeeRiver.

describethe Kiss mmee River Waterway Project inthe 1960's.

debate prosand cons of the Kissmmee River and floodplain restoration.
draw and label amap of the Kissmmee River restoration.
createaHyperStudio or PowerPoint presentation to present information.

absrowbdpE

Materials:

TheKissmmeeRiver articlefromthe Water ResourcesAtlas of Floridaeditors. EdwardA. Fernald,
Elizabeth D. Purdum. University Pressof Florida, 1998. ISBN 0-9606708-2-3

TheKissmmeeRiver Restoration Map from the Water ResourcesAtlasof Florida.

8%2x 11 white paper

crayons, pencils, colored pencils,

SFWMD website: Kissmmee River and other websites

Photosof theKissmmeeRiver

“Song of theKissmmee”’

chart paper, markers

computer, Internet connection

Background I nformation: Narrow channelsand wetlands of the Kiss mmee River Basin caused the
water to flow slowly towards L ake Okeechobee. During therainy season, thisslowness of thewater
movement caused thewater to back up. Thisoccasionally caused extensiveflooding asfar north as
Orlando. Theninthe 1960's Congressauthorized the Kiss mmee River Waterway Project to helpwith
theflooding. Now, the Kissmmee River Restorationisbeing doneto restoretheintegrity of the ecosys-
tem and hydrologic conditionsthat arelikeanatural river’sflow.

Procedures:.
InitiatingActivity: Ask studentsif theflow of ariver ischanged by human intervention, can humans
intervene again and restoretheflow so that any environmental damage can be corrected?

Strategies:

1. LocatetheKissmmeeRiver onamapof Florida. Discussthe absolute and relativelocation of
it.

2. Readthe“KissmmeeRiver Song”. Discusswhat the studentsthink it meansin relation to what
has happenedto theKissmmeeRiver.

3. ReadthearticleontheKissmmeeRiver. Discusswhy it waschannelized and why itisbeing
restored.

4. Listonchart paper thehistorical conditionsof theriver. Onanother chart paper list the changes
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from the channelization, and then on another chart paper list therestorationinformation. Com-
pare and contrast the charts.

5. Searchthewebusingthesteslisted. Find picturesof the KissmmeeRiver before, during, and
after the River Waterway project. Print up adifferent picturefor each student. Havethe
studentswrite adescription of their picture.

6. Havestudentsresearchthe KissmmeeRiver projectsby internet, library and South Florida
Water Management Digtrict. Using theinformation they gather and what they havelearnedin
class, havethemwrite an acrostic poem or afeeling poem formto explain what they have
learned, illustrate, and sharewith theclass.

7. Role-play the prosand consof channelizing the Kiss mmee River and then restoring the
KissmmeeRiver.

8. Draw amap of the Kiss mmee River showing therestoration.

CulminatingActivity:

Have students create Hyper Studio or PowerPoint presentationsto present their information onthe
KissmmeeRiver. Includesectionsonthehistorical conditions, channelizing, restoration, prosand cons,
pictures, and poetry. Present to class.

Evaluation:
1. Observation
2. Writings: description of picture, poetry
3. Map
4. HyperStudio or PowerPoint presentations

National Geography Standar ds:

Standard 1: How to use maps and other geographi ¢ representations, tool s, and technol ogiesto acquire,
process, and report geographicinformation.

Standard 4: The physical and human characteristicsof places.

Standard 8: The characteristicsand spatial distribution of ecosystemson Earth’ssurface.

Standard 14: How human actionsmodify the physical environment.

Standard 15: How physicd systemsaffect human systems.

Standard 17: How to apply geography to interpret the past.

Standard 18: How to apply geography to interpret the present and plan for thefuture.

Sunshine State Standar ds:

LA.A.1.3: usesthereading processeffectively.

LA.A.2.3.5: locates, organizes, and interpretswritten information for avariety of purposes, including
classroom research, collaborative decision making, and performing aschool or real-world task.

LA.B.1.3.1: organizesinformation beforewriting according to thetype and purpose of writing.

LA.B.1.3.2: draftsand reviseswriting.

LA.B.1.3.3: producesfinal documentsthat have been edited.

LA.B.2.3: writesto communicateideasand information effectively.

LA.C.1.3: ussslistening Strategieseffectively.

LA.C.2.3: usesviewing strategieseffectively.

LA.C.3.5: usesspeaking strategieseffectively.

SC.D.2.3: understandsthe need for protection of the natural systemson Earth.
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SC.D.2.3.2: knowsthe positive and negative consequencesof human action on the Earth’ssystems.

SS.B.1.1.1: determinesthe absol ute and rel ativel ocation of people, places, and things.

SS.B.1.3.1: usesvarious map formsand other geographi ¢ representation, tool sand technol ogiesto
acquire, process, and report geographicinformation.

SS.B.2.1.1: identifiessome physical and human characteristicsof places.

SS.B.2.3: understandstheinteractions of peopleand the physica environment.

SS.B.2.3.9: understands how theinteraction between phys cal and human systemsaffects current
conditionson Earth.

Web Sites:

Kissimmee River restoration:

www.sfiwmd.gov/org/erd/krr/pastpres/3 krrpp.html
http:/mww.sfwmd.gov/org/erd/krr/events/3_krrce.html
http:/mww.sfwmd.gov/org/erd/krr/events/3_krrpe.html

http://www:.state fl.us/eog/govdocs/opbenv/saveglades/everglades/ html/kissimee. htm

newsarticles:
http:/AMww.sfwmd.gov/newsr/2_newsrdl.html

These photos were taken on October 24-25, 1996 during a field investigation by U.S. Army Corps of
Engineers and South Florida Water Management District personnel involved in the Kissimmee River
Restoration Project:

http://mww.sg.usace.army.mil/h20/lib/graphi cs/kssO6oct/

KissmmeeRiver Restoration:
http:/AMww.eng.fiu.edw/evrglads/engineer/kissmmehtm

Story/Song of theKissmmeeRiver:
http://riverwoods.ces.fau.edu/kiss/storyk.html
http://riverwoods.ces.fau.edwkiss/songk.html

demolition photosof the S65B L ock and Dam Structure on the Kissmmee River in June 2000:
http://mwww.sfwmd.gov/org/erd/krr/photo/s65h/4_s65bpix.html

http:/AMww.google.com
http:/Aww.northernlight.com
http:/AMww.dogpile.com
http://www.askjeeves.com

good geography and science search sites

South FloridaWater Management
http:/Aww.sfwmd.gov
student corner, freematerias, great environmental information, great picturesof KissmmeeRiver
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Examples Of Poetry Forms

A\crostic poetry form
Can
Redly

Open

Sudents minds
To

| maginativewaysthat they
Can present their new knowledge.

| feel thewarm humid breeze.

| seethereturning of thebirdsand fish.

| hear the noi ses of thefloodplains.

| tastethefish | now can catch.

| smell thefreshair.

| touchthemud intherestored floodplain.

River
Slow, meandering
Birds, fish, floodplains
KISSIMMEE
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TheLegendliveson

From the Seminoleon down
Of theriver they call the
Kissmmee

Theriver they say

Did meander her way

To bigwatersthey named
Okeechobee

Whensummer rainsarrived
Theriver wouldrise
Theland wasflooded by
water

All naturerejoiced
Withasingular voice—
Thebirds, thefishesand
otters

Thewhiteman came
Tothelandhelaidclam
For hiscities, hisfarmsand
hisranches

Cropsand cattle hegrew
Butif only heknew

Just how much hewas
taking hischances

Song of the Kissimmee River
http://riverwoods.ces.fau.edu/kiss/songk html

Whenthesummer floods
Arrived

Thereweremany lost lives
Many dreamswere
shattered and broken

Thewater wasviewed
Asaforceto subdue

Many words about thiswere
spoken

A planwasapplied
Totheriver andtides
Shenolonger flowed and
meandered

Life'scyclewaschanged
It nolonger remained
Thegoddessof nature
seemed angered

Wherewerethebirds?
Songswereno longer heard
Wherewerethefishesand
otters?

Theriver wasnow pooled
Had man been such afool
Tobdlievehecouldrule
mother nature?

How canwereverse?
We must open our purse
And pay for mistakes
thought improvements

Thescientistswerecalled
Engineerswereenrolled
Torestoretheriver’sproud
movements

Someday wewill find

If wecaughtitintime
TorevivetheKissmmee's
lifesysems

Theearth, itwill tell

If we'll only bedill

Pay attentionto natureand
ligen

Wemust liveby her rules
Bewisewithour tools
Andtheworldwewill leave
toour children

Captain Robert K. Turpin
May 1999
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The Kissimmee River

Historical Conditions

TheKissmmeewatershed iscomprised of areasdrained by the Kissmmeechain of lakesand
theKissmmeeRiver valey. Water from the chain of lakesflowed into L ake Kissmmeeand out to the
KissmmeeRiver. Theriver channel wasgenerally 10 feet deep or lessand meandered for approxi-
mately 103 milesover al-to-2 milewidefloodplain to Lake Okeechobee. During wet periods, water
overflowed theriver banksand covered thefloodplain. Thesurfaceof theriver and floodplain loped a
vertical distance of approximately 36 feet, from 52 feet above sealevel at Lake Kissmmeeto 16 feet
near L ake Okeechobee. Thefloodplain contained extensiveand diverse wetland habitatsthat sup-
ported at least 320 speciesof fish, birds, mammals, and other animals. Upland vegetation occurred
along ridges, i ands, and at thefloodplain boundary.

Slow movement of water through the narrow channel sand wetlands caused water to back upin
therainy season. Occasiona but extensiveflooding occurredintheriver valey, lakes, and watersheds
asfar north asOrlando. Maximum dischargesoccurred in October and minimum discharges occurred
inMay. Water flowed through the Kiss mmee valley morethan 90 percent of thetime—ceasing to flow
only during severedroughts. Sedimentscontinually migrated withinthe basin, forming new channels,
ridges, idands, and ponded areas astheriver meandered acrossthefloodplain.

Present Conditions

Theriver channel and channel s between lakeswere dredged, beginning inthe 1880s. Whenthe
Centra and Southern Floridaproject wasformed in 1947, these channel swerefurther modified to
improveflood control and navigation. Regulation scheduleswere established for themagjor lakesto
provide highwater levelsfor irrigation during the dry season, enough water for navigation, and low lake
levelsfor flood protection during the wet season.

TheKissmmee River Waterway Project was authorized by Congressin the 1960s. A 60-mile
long, 33 feet deep, channel (C-38 Canal) wasdredged through thefloodplain. Water control structures
and tieback leveeswerebuilt to create fiveimpoundments. Floodplain boundarieswerestill distinct, but
54 square milesof wetlandswerelost. With the establishment of regulation schedulesin the upper chain
of lakes, thevalley receivesflow from thelakesabout 10 percent of thetime. Most of thisflow occurs
withinthe C-38 Cand. Theremaining river channelshaveno flow and are clogged with silt and vegeta-
tion.

At thenorth end of eachimpoundment, wetlands are drained and replaced by terrestria vegeta
tion, farmland, and pasture. At the south end, wetlands are permanently flooded and have changed to
pondsor doughs. Impactsonwildlifewere substantial and popul ations of many desirable species,
especidly birdsand fishes, declined dramatically. Various management methodsfor impounded wet-
landswere studied and eval uated during the 1970s and 1980s before it was concluded that the only
meansto regain lost ecosystem values of theriver and floodplain wasto restoretheir physical form and
hydrology.

The SFWMD and other agencieshaveinitiated studiesto addressenvironmental problemsof
theKissmmeesystem. Water qudity and limnological investigationsindicatethat the productivity of
lakesin the Kiss mmee chainincreased dueto theinflux of nutrientsfrom adjacent agricultural and urban
areas. Many symptomsof eutrophication can bedleviated by controlling theinflow of nutrientsfrom
wastewater and stormwater and by periodic drawdownsto consolidate and oxidize accumul ated
organic materias. Elimination of wastewater dischargesand the use of improved farming practicesand
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upland detention/retention systemsto manage flowsfrom tributary watersheds have reduced theinflux of
nutrientstothe Kissmmeelakesandriver.

Large-scaleeffortsare presently underway, by the Army Corpsof Engineers, SFWMD, and
state agenciesto restorethe Kissmmee River and floodplain. Successof restoration will be determined
by an extensiveeva uation program to anayze ecosystem response. Resultsfromthisevauationwill be
used to determine whether hydrol ogic and biological attributes have been restored. An adaptive man-
agement approach isused so that restoration activities can be modified, in responseto datacollected, to
avoid adverse effects or enhance system performance.

Mathematical modelsand aphysica model of theKissmmeeRiver weredevel oped during
1986-1989 to s mulateflow characteristicsof the system, evaluate different backfilling operations, and
select themost feasiblerestoration methods. These modelsindicated that the restored system could
provide adequate water movement during flood periodswithout causing excessive sediment deposition
downstream.

FutureConditions

Theareaaround Orlandoisrapidly developing. Urban and agricultural water use are expected
toincreasesignificantly during thenext 20 years. Restoration activitiesin the upper basin lakeswill add
10,000 acre-feet of seasonal water storage by raising lakelevels. Thisadditional water will provide
additional flow to smulate historic dischargestothevalley. Inaddition, increased water level fluctua-
tionsinthelakeswill moreclosely resemblehistoric conditions.

Kissmmee River and floodplain restoration invol ves management of two primary features—
formand hydrology —to restore ecosystem integrity. Changesinformarerequired to restore natural
river/floodplaininteractions, including connectivity, continuity, and water level recessionrates. A 22-mile
segment of the channel will befilled, and 43 milesof river and 26,500 acres of floodplainwill bere-
stored during the next 10 years. These changesto theform of theriver and floodplain will create
conditionsthat are suitablefor repopulation by native plant and anima communities, reestablishment of
benthic invertebrates, improved distribution of fishesand enhanced use by birds.

The second aspect of restoration isto create hydrol ogic conditionsthat simulatetheflow of a
natura river. Filling of the dredged channel will increaseflow and improve oxygenlevelsintheremain-
ing oxbows. Morewater will beforcedto flow acrossthefloodplain, establish higher water levels, and
ultimately support anaturd river/floodplain ecosystem.

Finally, ongoing eval uation effortswill be used to demonstrate that observed responsesare due
torestoration efforts, document that these effortsarefiscally responsible, and determine better waysto
managethe system. In addition, the evaluation program providesabasisto justify future construction
and funding and to ensure that the people of South Floridareceivethe benefitsthey expect.
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The Everglades. Finding a Balance

Adapted from aGl Slesson by Kathryn Keranen
GISversion available onthe AwarenessWeek Websitefor GIS Day!

GradelL evel: Secondary
Time: 1-2 classperiods

Objectives.  Studentswill:
1. learn abrief history of how the Evergladeswereformed
2. beabletobriefly explainthe hydrology of the Everglades
3. beabletointerpret atimeline of man’sintervention of the Everglades
4. be ableto analyze dataand graph land use data
5. writeabrief summary of their findings

Materials:

FloridaMap of the Everglades on the 2001 River Poster

Graph paper

Background information on the Everglades. found inthe Water Atlas of Florida(also found onthe FGA
Geography Action Website under Water Atlasof FloridaBackground Information or attached
abbreviated teacher background provided with thislesson)

FloridaWetland mapsfor student handouts (need 2 per student: 1 for 1900 and 1 for 1995)

Background Information: (seeattached handout)

Procedures:

InitiatingActivity:

Put this question on the board or on atransparency beforeclass. What onenameisgivento“thearea
of swamps, marshes, doughs, prairies, treeidands, and forests of southeastern Floridawest of thewest
Atlantic Coastal Ridge’? Answer: Everglades

Ask studentsif any of them have ever beeninthe Evergladesand what wasit like, or what they know
about the Evergladesif they have never beenthere. List their responsesontheboard. Discuss some of
the background issues mentioned in the teacher background asthe conceptsthey will belearninginthe
next activity. Therearefour thingsthat the studentswill learn during thislesson. 1) Wherearethe
Everglades?, 2) What islanduse and why isit important to the Everglades past, present and future?, 3)
Where have the wetlands gone? and 4) How haslanduse changed during the period of timefrom 1900
to 19957

Strategies:

1. Usingtheposter map“ Comparison of Historical and Remnant Everglades’, ask studentsto
describe what they see onthe map and |ocate thisinset map on thelarger map of Floridaonthe
poster. Brainstorm possiblereasonsfor the changethey seeand list these either onthe board or
intheir notebooks. Ask the studentsto ook at thelocation of the Everglades on thelarger map
and namethetypes of man-made structures near or around the Everglades.
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2. Taktothestudentsabout the categoriesof landuse.
*Remind them that not all landuse activities destroy nature, direct their attention to the state
and federal lands protected from development on the map.

Landuse Categories:
1=Settled (Urban)
2=Agriculture
3=Natural Upland
4=Natural Wetland
5=Water

6=Barren

3. Using the Wetlands 1900 to 1995 map provided and Water Atlas data or the teacher back-
ground attached to this lesson, discuss where have all the wetlands gone. Have students use the
two maps provided to make this comparison.

4. Using the Data table Percent Change of Landuse 1900-1995; have students graph the data and
analyze what they see. Once they have analyzed the graph have them write their own explana-
tion of what they see happening as a writing assignment.

CulminatingActivity:
Break students into two groups. Group 1 would be a time traveling group who would go to the
past (year 1900) charged with the task to save the Everglades before people began to change the
face of the Everglades for human use. Group 2 would be a time traveling group who would go to
the future (year 2100) to see what has happened to the Everglades because of the plans made to
protect the Everglades today. Each group must come back to the present time and report what they
saw as well as write a compelling argument that would convince the political powers of the day that
funds provided for Everglades protection are dollars well spent. Reports should use facts, maps
and graphics when appropriate and be based on things that could really happen, not complete
fantasy.

Extension Activity:
Ifyou have access to a computer lab and ARCVIEW GIS software, go to the Geography Action
site lesson plans and find “The Everglades: Finding A Balance” and allow your students to create
the maps and graphs needed for analyzing the data used in this lesson. This would be an excellent
activity for GIS day during the week!

National Geography Standar ds:

Standard 1: how to use maps and other geographi c representations, toolsand technologiesto acquire,
process, and report information from aspatia perspective.

Standard 4: the physical and human characteristicsof places.

Standard 8: the characteristicsand spatia distribution of ecosystemson Earth’ssurface.

Standard 14: how human actionsmodify thephysica environment.

Standard 15: how physical systemsaffect human systems.

Standard 16: the changesthat occur in the meaning, use, distribution, and importance of resources.

Standard 17: how to apply geography tointerpret the past.
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Standard 18: how to apply geography to interpret the present and plan for thefuture.

Sunshine State Standar ds:

SS.B.1: Thestudent understandstheworldin spatia terms.

SS.B.1.3.1: usesvarious map formsand other geographic representations, tools, and technol ogiesto
acquire, processand report geographicinformation including patternsof land use.

SS.B.2: Thestudent understandstheinteraction of peopleand the physical environment.

SS.B.2.3.2: knowsthe human and physical characteristicsof different placesintheworld and how
these characteristicschangeover time.

SS.B.2.3.4: understands how the landscape and society change asaconsequence of shiftingfroma
dispersed to aconcentrated settlement form.

SS.B.2.3.6: understandsthe environmenta consegquencesof people changing the physical environment
invariousworldlocations.

SS.B.2.3.9: understandshow theinteraction between physical and human systems affects current
conditionson Earth.

SS.B.2.4.4: understandsthegloba impactsof human changesin the physical environment.

SS.B.2.4.5: knowshow humansovercome*limitsto growth” imposed by physical systems.
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Percent Change of Landuse 1900-1995

LANDUSE 1900 1953 1973 1975 1988
urban 0 24 8.5 6.6 13.9
agriculture 0 7.3 21.7 196 214
natural uplands 25 21 14.7 16.8 55
natural wetlands 71.8 65.6 51.5 43.2 491
water 2.7 2.5 2.5 4.4 4.4
barren 0.12 0.2 0.05 4 0.4

1995
13.2
21.9

7.4
49.9
6.2
0.6
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9)

10)

11)

Background Information
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Poster Blackline Masters
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Percent

Seasonal Variation of Stream Flow

Percentage of Average Annual Flow

1

2
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Withlacoochee Peace Tamiami Canal Outlets
(near Holder) (near Arcadia) (Monroe-Carneston) o
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I:] Wetlands

First magnitude springs

Wetlands and Springs

Average Average
Rank Name Discharge Rank Name Discharge
(cubic feet per second) (cubic feet per second)
1 Spring Creek Springs 2,003 19  Manatee Spring 181
2 Crystal River (Kings Bay) 916 20  Weeki Wachee 176
3 Silver Springs 820 21 Homosassa Springs 175
4 Rainbow Springs 763 22 Lime Sink Run 173
5 Alapaha Rise 608 23 Troy Spring 166
6 St Marks Spring 519 24 Hornsby Spring 163
7  Nutall Rise 500 25  Blue Spring 162
8  Santa Fe Rise 442 26  Blue Spring 162
9  ALA 112971 406 27  Gainer Springs 159
10  Steinhatchee Rise 400 28 COL61981 150
" Wakulla Springs 390 29  Chassahowitzka Springs 139
12 Wacissa Springs Group 389 30  Alexander Springs 120
13 GIL 1012973 370 31 July Spring 117
14 Ichetucknee Springs 361 32  Blue Spring 115
15  Columbia Springs 306 33  Silver Glen Springs 112
16  Holton Creek Rise 288 34  Blue Hole Spring 106 Ca‘oosahatchee
17 Wacissa Spring 200 35  Fannin Springs 103
18  Blue Springs 190
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Comparison of Historical
and Remnant Everglades
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Kissimmee River Restoration
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Lake
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Kissimmee River, prior to channelization, 1961
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Comparison of Selected Florida Rivers
and Major World Rivers

Amazon 6,200,000 cfs

Congo 1,400,000 cfs

Mississippi 620,000 cfs

S Apalachicola 27,000 cfs
[ Suwannee 11,000 cfs

St. Johns 6,000 cfs
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Runoff in the Drainage Basins
of Major Florida Rivers

Perdido
Escambia
Blackwater
Yellow

Shoal
Choctawhatchee
Chipola
Apalachicola
Ochlockonee
St. Marks
Withlacoochee
Suwannee
Alapaha
Santa Fe

St. Marys

St. Johns
Ocklawaha
Withlacoochee
Peace
Kissimmee

] 26.0
] 22.4
] 22.7
] 25.7
] 31.6
] 22.3
] 26.0
] 19.1
| 14.4
] 17.0
1 10.7
1 15.0
151 [ ] Northwest
] 21.8
13.3 [ ] Suwannee
13.5 [ southwest
] 8.2 Il Kissimmee-
| 11.6 Everglades
S 5.0
0 5 10 15 20 25 30

Inches per year
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Florida
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Florida's Major Rivers
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Florida's Canal System

Major canal existing at given date
New canal since last date

Major levee
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9.

Point and nonpoint sources of water pollution

Sk q- 1.,_#:1-_.1 iy

Su I:lurban development

Treatment Plant
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