INTRODUCTION

Water isinthenewsevery day. Theissue may beadrought, flood, or transporting or sale
of water to another state. Water isour most important renewableresource. Wecangofor
dayswithout eating food, but we can surviveonly ashort timewithout drinking water. No
animal or plant can survivewithout water. Evenindustry, food production, comfort and
recreation aredependent uponwater. Therefore, weneed to understand water'scharacteris-

ticsto makewisedecisionsabout itsuse.
THEACTIVITIES TIMEREQUIRED

DetermineWatershed 15t0 20 minutes
Boundaries

Collectandldentify 30to45 minutes
AquaticLife

Predict Water 20minutes
Characteristicsfrom
AquaticAnimals

M easureWater 30to45 minutes
Characteristicsto
Test Predictions

M easureWater Volume 45minutes
of aStream or Pond

COMBININGTHEACTIVITIES

Theactivitiesinthischapter aredisplayed singly. Depending uponyour timeand theskill of
your audience, youmay chooseto do only oneactivity or theentireseries. For maximum
learning, dotheactivitiesintheorder listed intheunit. Other suggestionsare:
Title: Collect AquaticLife/ldentify AquaticLife/Predict Water Characteristicsfrom
AquaticAnimals/Test Predictions
I ntroduction: Wearegoingto collect andidentify aquaticlifein aspecificwater environ-
ment and then usethekindsof lifefound to make predictionsabout the physical character
isticsof thewater. Wethen will use some simpletesting equipment to validate our pre-
dictions.
Activity: Collect AquaticLife
Transition Statement: UsethePond L ifebooks, andthedrawingsof aquaticlifeon
theback of theactivity sheet toidentify asmany of theaquatic animalscollected
aspossible.
Activity: Identify AquaticLife
Transition Statement: Based onthe aguatic animal sfound and thetablesontheback

of theactivity, predict thetemperature, pH, and dissol ved oxygen content of the
water.
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OREST SERviGy

Activity: Predict Water Characteristicsfrom AquaticAnimals
Transition Statement: L et’ scheck out our predictionsusing somesimplewater test
kits.

Activity: MeasureWater Characteristicsto Test Predictions
Transition Statement: What can wesay about the characteristicsthat wedidto help
youdiscover theseideas?

CURRICULUM RELATIONSHIPS

Social Studies

1. Readanddiscusshow thequality of riversand streamsinyour community haschanged
sincetheareawasfirst settled. Havethey remained pure or become polluted? Arethey
free-flowing orimpounded by damsand channelization?

2. Findoutyour townor city'swater source. Why wasthissourcechosen?
Didlandformsinfluencetheselection?

3. Findout how muchit coststo have each gallon of water delivered to your homeor school.
How elseiswater usedinyour community?Doesindustry pay moreor lessfor water than
you?

4. Discusstherolethat riversand streamsplay inthelocation and settlement of your town or
city.

5. Readanddiscusshow thepolitical boundariesof states, counties, and citiesaffect
rivers management.

6. Exploreapondorlakethat hasdied (filled up with organic andinorganic matter). Talk to
long-timeresi dentsabout what they remember about thelake soyou cantraceitshistory.

7. Observethetopography and steam drai nage patternson atopographic map of your area.

How hastheareasgeology affected the stream'sflow?

8. Take picnicswithyour family or classalong apolluted, cleanriver, or stream. Which
experiencewasmoreenjoyable?Why?

9. Findoutwhy government agenciesareconcerned andinvolvedinwater quality manage-

ment. M ake adisplay about these agencies, their responsibilitiesand their work.

Science
1. Study how thewater inyour town or city ispurified beforeyou useit. What happensto
water afteritisusedinyour community?

2. Explorehow water isusedfor cleaning purposes.
3. Study and comparehow aquaticlifediffersinastream environment comparedtoapond or
lakeenvironment.
4. Construct achart showingsomeaquaticanimals that can stand variousdegreesof water
pollution in relation to the degree of pollution.
5. Find out how rural dwellersget their water. How isit treated before and after it isused?
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Mathematics

1.

2.
3.
4.
juice,

Calculateand comparetheflow of water from different streams. L ocateastream that

would support just your city?

Construct agraphto show your city'sincreasein water use over the past 50 years.

Read about thevariousunitsof measurementinwater work.

Develop apH scalerangecorrel ated with somecommon liquid productssuch asorange
vinegar, and bleach.

LanguageArts

1.
2.
3.

Describetheanatomy of astream from sourceto mouth.

Writeabout thedifferent waysoxygen getsinto water.

Writeabout thedifferencesbetweenthebiol ogical, chemical and physical qualitiesof
water.

4. Writeastory about thebirth or death of apond.
5.

Aquatic Wild has several good activitiesinvolvingwater andwriting, including“Water
Words.”

CreativeArts

1.
2.

Construct an abstract sketch or painting of thewater cycle.
Sketchamap of therouteastream near you takesto theocean. Namethelarger stream
and watershed it joins.

3. Sketch aspot along astream at different times of theyear.
4. Draw detailed sketches of different aquatic insects collected.
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DETERMINE WATERSHED BOUNDARIES

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

System, Cause/Effect, Change

Determiningwatershed boundariesonamap canenlargeone’s
understanding of watersheds, ecosystemsand community. Thisactivity
takesastudent fromwherethey arestanding totheconcept of this
particular stream anditswatershed.

* Thestudent will beableto identify and describe awatershed for a
specific stream or river.

* Thestudentwill beabletoidentify how certainland usescan affect
thequality of water.

Select astudy areawatershed: (I) aridge of high land dividing two
areasthat aredrained by different river systems(2) theregiondraining
into ariver, river system, or abody of water.

Onefor every threetofour people

» Topographic maps, aerial photographsor good planimetric mapsof
thewatershed to be studied, onefor every 3-4 people

e pencils

«  Activity Sheet A} DescribeaWatershed) B} What isaWatershed

*  Observe

e Communicate

e Infer

» DefineOperationally
* Hypothesize

15t0 20 minutes
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15 min.
ACTIVITY A: DescribeaWater shed small groups

4 )

Describewhat you think ismeant by awatershed :

Find your location on the creek (pond, lake) on amap of your area.

Where does the water come from?

Where doesit go?

Draw lines around the boundaries of our watershed. We' reinthe

watershed.
\Vhat activitiesin thiswatershed might change the characteristics of thiswater?
Activity M/ aysthe activity might change the characteristics of the water
o /
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5min.

ACTIVITY B: WhatisaW ater shed individual
4 N\
What isa
WATERSHED?

“Watershed” isanew term to many people.
Theincreasing use of soil and water conserva-
tion measures for watershed protection and
flood preventionisbringing theterminto
more common use. Itsdefinitionisamost as
simpleasthewell-known phrase” water runs
downhill.”

Thedrainboard that carriesrinse water into
your kitchen sink can be comparedto a
watershed.

Ontheland, water that does not evaporate or
soak into the soil usually drainsinto ditches,
streams, marshes, or lakes. Theland area
from which thewater drainsto agiven pointis
awatershed.

Whenyouwereasmall child, you probably
had afavoritemud puddleinwhichyouliked
toplay. The part of theyard from which the
water drained into the puddlewasitswater-
shed.

Possibly asmall stream ran by your house. It
may have been dry most of theyear or it may
haveflowed continuously.

Water from afew acres drained into that little Diagram of a water shed showing the drainage
stream. Those few acres were its watershed. pattern.

Thissmall stream and otherslikeitraninto a

larger one. Theland areasdrained by the

small streams made up the watershed of the

larger stream into which they flowed.

Small watersheds make up thelarger ones.
TheMississippi River, for example, drainsa
watershed of about 1,243,000 square miles.

- J
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DOINGTHEACTIVITY (indoors)
A. SettheStage
In order to talk about the water in ariver or stream, we also need to be
abletotalk about theland that affectsor isaffected by thewater.

B. Procedure
1. Distributetheactivity sheetand map.

DESCRIBE A WATERSHED Work in small groups 15 min.

Describe what you think iz meant by & watsrshed -

Fird your location on the creek (pond, lake) on a map of your area.

Where dogs the water come from?

Whare doas I go?

Draw linss arcund the baundarles ol our watershed. We're Inihe

wateshed,
What actlvitins [n this watershed might change the charactenstics of this water?
Acthvity Ways the actvity might chanta tha sharactaristics of the water
h, vy

2. Tellthemtoworkinsmall groupsandtell themthey have 15 minutesto
fill out the sheet.

e Investigating Y our Environment

%943? Water 6



C. RetrieveData

Inadiscussion, ask:
1. Whatisawatershed?

2. What aretheboundariesof thiswatershed?

3. Wheredoesthewater comefrom?Wheredoesthewater goto?

4. What activitiescould changethecharacteristicsof thewater?

5. What wouldbesomereasonsfor looking at watershed boundariesonamap?

CLOSURE

Distribute“What isawatershed?’ sheet and ask grouptoreview.

Whetlsa
WATERSHED?

“Walarshed" |s & naw term o many
peopla. The increseing uee of ecil and
wtar coravellon measurss for weker-
ehad pretaction and flood prevention is
beinging the tenm Inko mora eomman uee.
s delinldon b8 almost s skmple 23 tha
well-kncwn phrase Swaler rune downhlll”

The dreinboard thal cardes Hhse wabes
it your kilchen sink can be comparad &
a watarshed.

G the lend, water 1het doas not evapo-
rate of soph Indo the aoll usually dralna Jnto
ditches, Btreams, marshes, or lakes. Tha
tard area from which the weler drelne o &
ghven palnt s & welarshad.

Whien your wearg & small child, yoo probe-
by had & fwodbe rud pugcde in which you
Exgd lo play, The part of the yard from
which tha wader drasned into the puddia
was is watershed,

Pocalbly & amell etmaam ran by your
wousa, I may have bean dry moal of the
wess of || may heva flowad conlinuowsly.

Wialer frommn & bew acres dralned ints that
lilNle siream, Thosa few aores wars ta
walershod, This small stream and others
like #l ran it & lawggor ane, The land
arsas drained by thr Sriall Siresms mags
up the welarehed of Ihe [arger strearm e
which 1hay llowsd.

Srmall wattesheds make wp the largar

dreina & waterahed of about 1,243,000
squarg rmlkes.

Ciaoram ol a watarahed showing the
drainage pattern.

AsK:

1. How canwesummarizetheconcept of watersheds?
2. Canawatershed be part of alarger watershed? Explain.

TRANSTION

Wehave used mapsto understand the concept of watershed. Now let’s

look at aparticular stream in thiswatershed and see what animalsconsider

thisstreamhome.
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ACTIVITY C: Observe& Collect AquaticLife

30min.
small groups

List or sketch the animalsyou found below. Return animalsto water as soon asfinished.

Using the“ Golden Nature Guide Pond Life” booksor similar field manual s or attached picture keys,
generally identify the specimensyou found.

Type(nameor sketch)

Description of where found

No.

Name

~N

J
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HANDOUT FOR ACTIVITY C: Aquatic Insects
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COLLECT AND IDENTIFY AQUATIC LIFE

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
NEEDED

TIME

Aquaticanimal lifeisnot well known or studied at thisagelevel. This
activity givesparticipantstheopportunity tolook at water inany form
ashabitat andtoidentify animalsfoundthere.

Organism, Population, Interaction

» Thestudent will beableto collect aquatic lifefrom astream or pond.
* Thestudent will beabletoidentify someof theaquaticlifethey
collectedfromthewater.

L ocateastream and makesureit containssomeaguaticlifeinit.

Oneforevery four people:
*  Whitedishpans
» Jelly cups/baby food jars/clear pill bottles
* Screens
* Dipnets
» PondLife(GoldenNatureGuide) books
» Activity Sheet Ct Observe& Coallect AquaticLife
with Aquatic I nsect sheef on back

e Observe

* Predict

* Hypothesize
* Classify

30to45 minutes, depending upon how thesearchisgoing
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DOINGTHEACTIVITY (outdoors)
A. SettheStage

Lifeinastream cantell usmany thingsabout thewater it contains. Inthisactivity,
wewill befinding out what liveshere. Ask questionsto get participantsthinking.
What kind of lifewouldyou expect tofindinthiswater environment? Where
wouldyouexpecttofindthem?

B. Procedure
1. Handouttheactivity sheet.

OBSERVE & COLLECT AQUATIC LIFE Work In small groups 30 min.

Using the “Golden KNaluve Guda Pand Lle' books or simdar lisld manuaks or atEched paiure Keys,
ganesalty [dently the specimers pou found.

LIz ar skakch e anbmals yieu kound below. Relum snimale 1o watar as soom &5 finlshed.

Typu {nama or skakeh) Deacripticn ol where found Ho. Hamw

'Ufs”f Investigating Y our Environment
Qe Water 10



2. Makesureeachgroup hasaset of equipment.
3. Tellthestudents:
Using thisequipment, collect asmany typesof aquaticanimals
aspossible. Puttheminthewhite panscontainingwater, and
let thegroup observethem. I dentify asmany of theanimals
aspossibleusingthe”Pond Life” booksandthedrawingsonthe
back of theactivity sheet. Returntheanimalsto thewater assoon
asyou arefinished. Becareful not tounduly disturb thewater
environment.

C.RetrieveData

Inyour discussion, ask questionssuch as: What animalsdidyoufind?
Wheredidyoufind most of them?What other lifewould you expect
tofindinthisstream?What might account for thedifferencesinthe
numbersfrom placeto place?

CLOSURE Y ou havecollected andidentified someaquaticinsectlife
of thisstream. What other lifewould you expect tofindin
thisstream?

TRANSITION Sometimesanimalsintheir environmenttell ushow

healthy or unhealthy anenvironmentisjust by their
presence. Inthenext activity, we' Il look moredeeply at
water characteristicsusing theaquatic animalswefound as
indicators.

Investigating Y our Environment UﬁS
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PREDICT WATER CHARACTERISTICSFROM AQUATIC ANIMALSFOUND

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
USED

PROCESSES
USED

TIME

Cause/Effect, Change, Interaction

A healthy environment can beindicated by what animalslivethere.
Likewise, anunhealthy environment can beindicated by what doesnot
livethere. Specific animalsareoften used asindicatorsto determinethe
health of aparticular environmentis. Inthisactivity, participantspredict
thehealth of their aquatic environment using animal indicators.

* Thestudent will beableto analyze and predict water characteristics
based ontheliferequirementsof aquaticlifecollected fromastream
or pond.

Completion of previousactivitiesby participants

pH: themeasure of the acidity or alkalinity of asolution (or soil).
Numerically, pH equals7 for aneutral solution; lessthan 7 for acid
solutionsand morethan 7 for alkalinesolutions.

Dissolved oxygen: (DO) amount of usableoxygen dissolvedinastream,

lake, ocean or other body of water. DO iswritten as parts per million
(ppm) and isessential to fishand aquaticlife. Must be 4 ppm for
aguatic lifeto live.

Onefor each group of threetofour:
» selectionof aguaticanimalsfrompreviousactivity if followingactivity
» Activity Sheet D| Predict Water Characteristics

* Classify

* Observe

e Infer

* Hypothesize
* Interpretdata
* Predict

20minutes
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DOINGTHEACTIVITY (outdoors,indoors)

A. SettheStage
M any aguatic organismshavespecific needsto supporttheirlife
functions. Thepresenceor absenceof variousplantsand animalscan beused
tomakeeducated guessesabout water characteristicsof astream. Inthis
activity, wewill see how well we can predict some water quality factors
based onwhat livesthere.

B. Procedure

1. Handoutactivity sheet

PREDICT WATER CHARALTERISTICS Werk in small groups. 10 min.

Basad on fie squalit aninkal o [ownd, e ahbes beow Inths Aquethc Date secion, and your chsana-
wons, peddlied B Follerwing eharaciedelica of s Blrasm

1 peolicl Hid wElar batipevalire will s beauae
e Bl 1B will b becauss
thepHwilba __ becaues
the gkaacheed O count will be bacausa
lecmpagabout A clowsl inko the walsr.

The colar of the waler i

Keep hese pradictions for lulem usa.
Tabda & TEMFERATLRE RAHGES |APPROXIMATE} REQUIRED FOR CERTAR ORGANIEMSG

Tewnparalure (Fahrenhelt} Ewmmplea of i
{Groatoer kan B&° (wanm walart Much pdant Ie, mary feh deomess,
MOEL bese. HrEgnie, buspil, cam, catish, caddis fv,

Middie ranpe [55-63%) Soma plar life, s Neh dicassan.
Spfman, I, stono iy, raydly, cadce Ny, wetar beatag.

Leaw vanpa {eoltHaes than S50 Trout, caddit iy, el By, mayiy.

Teblg b pH RAHGES THAT SUPPORT ADUATIE LIFE

MaaT ACID NEUTRAL MOET ALKALINE
1 # 3 4 E F ¥ & & W 11 12 13 M
Baclmiia 1.0 RET:
Plarit (akae, roabed, ate ) E5 ) 120
Carp, guckars, caifleh, SOme nescks 5.0 ¥
Blass, CrEppE E5 4]
Enalls, clewmsa, mussals i 8.0

Largast vaigty of animals
[ircut, mayfy, sbenn Ay, 2idEs hy) 85 75

Tabde ¢ DISEOLYED OXYGEM AEGUIRENMENTS FOF MATIVE ABH AND CTHER AGUATIC LIFE.

; Exampiaa afLie 00 b el et iHIE
oafmillligrachd par Bter

Cold—-nlur nrganmn: ireluslirtiy sakmn ard Iodt desbay

587 F.). Soevning, gmmnmd well-bam tuﬂddis
fy, atona e, mayity} . dppm and above

‘Warm-waiar gganisms ndury garne fish sich s
Y bazs, omppie, carfish and carp (ebovg B84 F)
Arowth and wallbaing {some caddis fiy) . 5 ppm and above
Mok Pura, cold watar cam hold & msmn'lumd 1$p|:lm  unde k] orinna
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2. Instruct grouptomakepredictionsbased onthekindsof aquaticlifefound.
Tell themthey have 10 min.

C. RetrieveData
What weretheir predictions?Why?

CLOSURE None

TRANSITION Y our predictionsarethebasedatafromwhichyouwill continuewith
thenext activity--testingwhat you havejust hypothesi zed.

Investigating Y our Environment UﬁS
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TABLE A: Relationshipsof water color toproductivity handout for Activity E

The quantity of lifethat may be present in any given body of water at any given timeisoften referred to asthe R
“productivity.” A water of low productivity isapoor water, biologically speaking, but isaclean water and
desirable asawater supply or for recreational use. A productivewater may be either anuisanceto man or it may
behighly desirable. Foul odorsand weed-chocked waterwaysareusually branded anuisance; however, bumper
crops of bass, catfish or sunfish may betheresult and are highly desirable.

Color of Water Probable Cause Fish Food Productivity

Clear Absence of algae and micro- Low

organisms
Greenishhue Blue-greenalgae Moderate
Y ellow toyellow-brown Diatoms (microscopic, one- Moderately high

celled algae)

Red Micro-crustaceans High

Dark Brown Peat, Humus Low

GEOLOGICAL FACTORSHAVINGBEARINGONCOLOR

Inlimestone geolo
g 9y Abundantcalcium Moderate
Green
Involcanicgeology
Abundant sulfur Low
Y ellow-green, Red Abundantiron M oderate

Tableb: Relationshipsof Water Clarity
to Fish Food Production and W ater shed Condition

Depth you can seeinto

water (Secchi disk Interpretationsof Depth Readings
reading)
Fish Food Production Condition of Watershedabove | Possibility of
(If reasons for degree of clarity Water Readings Dissolved
are biological-algae, etc.) (If reasons for degree of clarity Minerals
are physical-soil situation, etc.)
0" -6" Most productive watersfor fish Poor condition due to soil Most
food runoff, slides, etc.
Maximum oxygenfrom photo-
synthesis

(greatest diurnal variation)
Maximumalgaegrowth

24" + L east productive for fish food May indicate better condition L east
Minimum oxygen from photo- because of vegetation cover-
synthesis(least diurnal variation more stable sail, etc..

Minimal algaegrowth

J
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MEASURE WATER CHARACTERISTICSTO TEST PREDICTIONS

CONCEPTS

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Cause/Effect, Cycles, Change, Interaction

Predictionsareoftenscientifically based hypotheses.
Participantshavetheopportunity to useinstrumentsthat
scientistsuseto evaluateahabitat. Inthisactivity,
participantswill usetheseinstrumentsto comparetheir
predictionsto actual measurements.

Thestudent will beableto measurethephysical
characteristicsof water inastream or pond using
scientificinstruments.

* Thestudent will be ableto comparetheresultsof
scientificmeasuringto his/her predictions.

Usepredictionsabout thephysical characteristicsof a
stream or pond fromthepreviousactivity.

Onefor every four people

*  Thermometer
* Hachwater test kit
* Activity Sheet é: Check Out Your | nferencesJand

TableA[ Relationship of Water Color to Productivity

» Secchidisk & rope

e Measure

* Interpretdata
e Usenumbers
* Hypothsize

* Predict

30to45 minutes

InvestigatingY our Environment
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DOINGTHEACTIVITY (outdoors, aquaticenvironment)

A. SettheStage

Oneway to test a prediction about water characteristicsisto useawater test kit to
actually measurethosecharacteristics. Thatiswhat you aregoingtodointhenext 45

minutes.

B Procedure

1. Handout activity sheetand TablesA and B.
2. Makesureeach group hasoneset of equipment.

Tehla a: Ralaticnahlpe of watar color to prodoctivily;

-
The guantily of ke that may be preaant in o

a% Iha “prociuctivity. A water of low produc
watar and desRabla a3 4 wakar supply or for
nuisance to man or it ray te hijhly deslrab
brandsd a nuisanee; howsvdr, BUMper orop
highky deairabde.

Cobor of Waler

CHECK QUT YOUR INFERENCES
—

work in smal greups. 30 min.

~
MAKE 21RE EVERYGNE W YOUR GROUP GETS INYOLYED IN THE TESTIRG.

1, Using the watar et ki, dalarmins the walar snd mir tempesature, dissolvwed sxygen count, and pH of
Tiear = tva strearn o pond. Racard prediciiong Irom acihiy .
Record the data below.
Graonish hue Name of S, pond of ke
Wesllgw 1o yeliow- bhrown Diak -
Location ¢f warar tampls Time Tampgmhua Lakihile
Rad {Gdge o middly of stmam, batk of pead, &t5.) | Taken = Doty per §pIpAm)
. \ . . W C . _impitan |
Diank. Erceatn : Wy | Actual |My  [Ached| Wy [Aciusl| My | Achmd
. e . __|Ped [T Prol, [Tecd Preel. |Yom Prod. |Test
t
GEOLOGICAL FACT | |
In limaetona gealogy Al ‘
Grean '
In wleanic geclagy 3, Watgr predutlivily and sAar,
*m’"“- #| B on the calor you e in wclvlty Bnd Nom Tabh &, what can you Ay ahout s waker?
Teble b: RAslalionzhips ol Water Clarily
1o Fiah Food Pr on &Hd W
Dapth you car gee - .. -
l’ﬂﬂi‘:'?‘tel' {Smhwl In 3. Lighl penetcalion [pond of lakat.
Flzh Food Prog My etlimals af how far | cowld eea Into witar from acthvity, s M. Transpareney o lakas and pond wabars
{IF resns for Mmz can ba rtuphly Sebrmined By I wsa of 2 wbe ard beck plams fealed w Sacchi dish) which i lewsred on 8 line
arE biologicakakga | wilitcan a langer be ssen. 1l epproximately & inches 0 dampler, pairted whith wd Black I alemeta quad-
iy Wiy Blla worgh penatieatan beloe ie pokit & which the sl desopposars.
H_EH Lowsr the Bacchi disk inhs The waber untl] (Eean oo enges e B3en. Measurg depth Imom slass of e water o e
e Most products W | gkandrecod___ R
WL cHyger Eased on fhe dapih ol the Scochi Gk and Tabie 0, which C8M yaU BRY Rbaut the waser?
pholosynihes

[greafest diumal ve
Mawirnlim algae §

9% Laasl presducive far

Mimum oaygan frio

ayntheris (leasl d
vERation

Minlmal algae gr

4. Tamperature layermg (pend or leke):

B:aesd on the tEmgarsiwms you reeondsd Tor yous poad, The seasan o yasd and the Injoomason in Tabls C, descrbe
wirsak you think ta hagpening in 1hs o now.
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3. Tellthegroupthey have 30 minutestodothetesting.
4. Instructionsareontheinsideof thetestkitlid.

Therearelotsof jobsto be done— clipping, squirting, dipping, counting, and
reading. Every oneshould participateinthetesting. Record thetest measurements
besidethe predictions. Spread out along the edge of thewater sothat eachgroupis
testingfromadifferentlocation.

C. RetrieveData
Comparetest datawith predictions.

What didwefind out?

How did thetest resultscomparewiththe predictions?

Under what conditionsmight you expect to get different resultsthanyoudidtoday?
What canyou say about thewater quality of thisstream or pond based on your test
results?

pPODNPRE

CLOSURE 1. What havewefound out about thisstream sofar?
2. What elsewouldyou need to know to decidewhether or not
todrink thiswater?

TRANSITION Wehavecollected aguatic organsims, used themto predict thequality of
water, and tested the physical characteristicsof thiswater. Haveyou ever
stood ontheedge of ariver or stream and wondered how much water
wasthere?Haveyou stood on abridge, tossed in astick, and rushed to
theother sideto seeyour boat float on by?If you have, thenyou have
wondered about thevolumeof that body of water. Inthenext activity,
youwill havetheopportunity to measurewater volume.

Investigating Y our Environment UﬁS
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MEASURE WATER VOLUME OF A STREAM OR POND

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Quantification, Interaction

Using mathematical skills, participantsmeasurethevolumeof
their body of water and then cal culate how many peoplecouldlive
off that water volume.

Thestudent will be ableto measure and cal culate water volumefor
astream.

Thestudent will beableto determinehow many peoplecouldliveoff
thewater volumefor oneday.

Thestudent will beabletoidentify theenvironmental effectsof
diverting thewater for domestic use.

L ocatethestudy site. Y oumay want morethanonesite.

Onefor each group of threetofour:

String and other material sfor groupto problem solvewith
50foot or 100 foot measuring tape

Watchwith second hand

Activity Sheet F! DetermineS reamflowl[

G| DetermineStreamV olume
Pencil

Calculator (optional)

Measure
Usenumbers
Communicate
Designexperiments
Interpret data

45minutes
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DOINGTHEACTIVITY (outdoors)
A. SettheStage

Wehaveinvestigated somefactorsthat relateto thequality of water

of astream. Inthisactivity, wewill be considering the quantity of water.
Ask:
How many peopledoyouthink couldliveoff thewater inthisstream?
Thisprediction should beonly domesticwater use. What measurementsdo
you need to know inorder to determinetheamount of water inthisstream so
you canvalidateyour prediction?How canyou makethemeasurements?

B. Procedure

Workingingroupsof threetofour, follow theinstructionsontheactivity sheetand
calculate how many peoplecouldliveoff thewater here.

10 min,

AGTIVITY F: Determine Streamflow small groups

/lnsu'\adlons for eallicting and racarding straarnflaw maasuramenis:
& Measurs and mark a 190 foat dstance aleng 3 siraight sectlon of your strazn, K yeu ean't flnd 2 100

aection, usa 25" or 50" Throw & stick {5 or & . A 190 min.
b of samands it o float ACTIVITY G: Determine Stream Volume email g,\._,up:
diztance by the tatel sacands it tock tha ofict {,

averags tims. d. Find the cubic feet of water per eecond. Multiphy tha Bvarage width, Bverage dapth, end the numbar of feat
Flrst measureme it 1wefl. 0 — the elick loetad sach saeond,
{distarca) 13
-]
fto . . —_ =

Second maaauremant 100 - Average width  Avaraga dapth MNumbar af 1881 per zacand Cubie feet of wetar bwlng per socond
Third measuramanl oemn

Tatsl NOTE: Acubic foct of water i the water in 2 canalnar 1 foot wile, 1 3001 hlgh and 1 fec long, teontains 7.49 palonz.

. par sgcandy In erdar ba lind qut how many pacpla could live from tha water in 1his etream, eomplata ke fallawing calcula-

k. Find tha averaga width of your saction of 1 tiane.
100 foat grea. Divide the total by 310 get th

. x 7.4 - A
Firat maasureman Straam fow wyeu, f, pat 566, Gulkons in T cu. 1t of walsr {Gaona of water par ssccad
Second measuramant
Third
Toial 2 &l -
. Find the averags depth of yaur saction of Gallons of watar par second Beconds in minuls Gallona af watar per minute
the straarn In @ strakght lIne. Divldea the total
Firet ) ALHD - + rzar Gat - .
S@nd TRBASLPS M Bt - Gallone ol weter Mo minuies  Todal gallons waler  Amount of walerone  Totel no. pacals who could
Third par minute inaday per day parson uses par d3y  livafrom wster in thie atrasm
Talal

"The avaiage parson uaas about 204 gellons of water a dey far home uge, This doss o redlact sach person’s

shara of waler used for industrial, publie services, and commardial. (U.S. Ofies of Eduesation figures. )

\ A

MNETE: The reasen you 1ake 2 depth measuran
tha straam, |Ecan ba sxalained by the {olkowlng
places is A[SY), B[40, (5, [lotal 2o, find an ¢
average dapth (D) which iz 5'. Take totel of dep

Investipating Yoor Enviennment 47)
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C.RetrieveData

Conduct adiscussionusingthefollowing questions:

1. How many peoplecouldliveoff thiswater for oneday?
(Havegroupscomparetheir results).
2. How didyour predictionscomparewithyour cal cul ations?

3. What would happento thisenvironment if we piped all thewater at this point
toacommunity?

4, If wedecided to use someof thiswater to support acommunity, how wouldwe
determinetheamount to beleft to maintaintheenvironment?

5. What might affect theamount of water?
6. What elsewould weneed to do if wewanted amore accurateresult to determine
theadequacy of thiswater for acommunity supply.
CLOSURE Inthisunit wehaveexplored many different aspectsof water. Share

withinyour work group at | east two new conceptsor ideasyou have
learned. L ook back at your original definitionsof watershed. Canyou
expand uponthat definition? How?

Investigating Y our Environment UﬁS
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10 min.

ACTIVITY F: Deter mineStreamflow small groups

/I nstructionsfor collecting andrecording streamflow measurements: )
a. Measure and mark a100 foot distance along a straight section of your stream. If you can’t find a100' section, use 25' or
50'. Throw astick (5 or 6 incheslong) in the water above the upstream marker. Record the number of secondsit takesto

float downstream between the markers. Record below. Now dividethe 100 foot distance by thetotal secondsit took the
stick to float between the stakes. Do thisthreetimesand usethe averagetime.

First measurement 100 ft. = ft. per second
(distance) (total seconds (number of feet stick
tofloat 100ft.) floated each second)
Second measurement 100 ft.  “ = ft. per second
Third measurement 100ft. * = ft. per second
Tota N 3 =
(ft. per second) (ft. per second average)

b. Find the average width of your section of the stream. Measurethewidth of the stream at 3 placeswithin the 100 foot
area. Dividethetotal by 3 to get the average width of the stream.

First measurement feet.
Second measurement feet
Third measurement feet.
Total feet “ 3= ft. (averagewidth)

¢. Find the average depth-ef-yousection-of-thestream— M easure thedepthrof thestream in 3 places acrossthe streamin a
straight line. Dividethetotal by 4 to get the average depth of the stream.

First measurement feet.
Second measurement feet
Third measurement feet.
Total feet 4= ft. (average depth).

NOTE: Thereason you take 3 depth measurementsthen divide by 4 isto takeinto account the shallow areas of the stream. It
can be explained by thefollowing exampl e of adrawing of astream cross-section. If depthin 3 placesisA(5'), B(10", C(5),
(total 20", find an average by dividing by 3 (203 =6 2/3"). Now look at the mean or average depth (D) whichis5'. Taketotal
of depthsand divideby 4 (20" 4 =5"), the correct average depth.

A B C WATER
/’SU RFACE

= /
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10 min.

ACTIVITY D: Predict Water Char acteristics small groups
/

Based ontheaquatic animal syou found, thetablesbel ow inthe A quatic Datasection, and your observations, predict the
following characteristicsof thisstream.

| predict: thewater temperaturewill be because
theair temperaturewill be because
thepH will be because
thedissolved O,countwill be because
| can see about ft. down into the water.

Thecolor of thewater is

K eepthesepredictionsfor futureuse.

Tablea: TEMPERATURE RANGES (APPROXIMATE) REQUIRED FOR CERTAIN ORGANISMS

Temperature(Fahrenheit) Examplesof life

Greater than 68° (warm water) Muchplantlife, many fishdiseases.
M ost bass, crappie, bluegill, carp, catfish, caddisfly.

Middle range (55-68°) Someplantlife, somefishdiseases.
Salmon, trout, stonefly, mayfly, caddisfly, water beetles.

L ow range (cold-lessthan 55°) Trout, caddisfly, stonefly, mayfly.

Tableb: pH RANGES THAT SUPPORT AQUATIC LIFE

MOST ACID NEUTRAL MOST ALKALINE
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Bacteria 1.0 13.0
Plants(algae, rooted, etc.) 6.5 12.0
Carp, suckers, catfish, someinsects 6.0 9.0
Bass, crappie 6.5 8.5
Snails, clams, mussels 7.0 9.0

Largest variety of animals
(trout, mayfly, stonefly, caddisfly) 65 75

Tablec: DISSOLVED OXYGEN REQUIREMENTS FOR NATIVE FISH AND OTHER AQUATIC LIFE

Examplesof Life D.O.in partsper million
or/milligramsper liter

Cold-water organismsincluding salmonandtrout (bel ow

68°F.). Spawning, growthandwell-being (caddis

fly, stonefly, mayfly) .. .. ... 6 ppm and above
Warm-water organismsincludinggamefishsuchas
bass, crappie, catfish and carp (above 68° F.)
Growth and well-being (some caddisfly) .................... 5 ppmand above
Note: Pure, cold water can hold amaximum of 16 ppm under field conditions

Investigating Y our Environment
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ACTIVITY G: DetermineStream VVolume

10 min.

small groups

/

d. Find the cubic feet of water per second. Multiply the average width, average depth, and the number of feet the stick

floated each second.

ft. x ft. x =

Averagewidth  Average depth Number of feet per second  Cubic feet of water flowing per second

NOTE: A cubicfoot of water isthewater inacontainer 1 foot wide, 1 foot highand 1footlong. It contains7.48 gallons.

Inorder tofind out how many peoplecouldlivefromthewater inthisstream, completethefollowing cal cul ations.

x 1.48 =
Stream flow in cu. ft. per sec. Gallonsin 1 cu. ft. of water Gallons of water per second
X 60 =
Gallons of water per second Secondsin minute Gallons of water per minute

. x1440 = «*200 Gal. =

Gallonsof water No.minutes Total gallonswater Amount of water one  Total no. people who could

per minute in aday per day person uses per day live from water in this stream

*The average person uses about 200 gallons of water aday for home use. Thisdoes not reflect each person’ s share of

water usedforindustrial, public services,andcommercial. (U.S. Officeof Educationfigures.)

\
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30min.

ACTIVITY E: Check Out Your I nferences small groups.

-

MAKESUREEVERYONEINYOURGROUPGETSINVOLVEDINTHETESTING. )

1.Us rag thewater test kit, determine the water and air temperature, dissolved oxygen count, and pH of the stream
or pond. Record predictionsfrom activity.

Record thedatabelow.

Name of stream, pond or lake:

L ocation of water sample Time  Temperature Usable
(edge or middle of stream, bank of pond, etc.) Taken pH Oxygen (ppm)
Water Air mg/liter)

My Actual My  Actua My Actua My  Actual
Pred. Test Pred. Tegt Pred| Test| Pred. |Test

2.Water productivity and color.

Based on the color you recorded in activity and from Table a, what can you say about thiswater?

3.Light penetration (pond or lake).

My estimate of how far | could seeinto water from activity, is ft. Transparency of lake and pond waters can be
roughly determined by the use of awhite and black plate (called aSecchi disk) whichislowered onalineuntil it can nolonger be
seen. Itisapproximately 8inchesindiameter, painted whiteand black in alternatequadrants. V ery littlesunlight penetratesbel ow
thepoint at whichthedisk disappears.

L ower the Secchi disk into thewater until it can nolonger be seen. M easure depth from surface of the water to the disk and
record ft.
Based on the depth of the Secchi disk and Table b, which can you say about the water?

4. Temperaturelayering (pond or lake):

Based onthetemperaturesyou recorded for your pond, the season of year and theinformationin Table C, describe what you think
ishappening inthewater now.

/)

InvestigatingY our Environment
Water

,cnsiwvxq
%Wmmmw‘g



	Contents
	Determine Watershed Boundaries
	Activity A
	Activity B

	Collect and Identify Aquatic Life
	Activity C
	Handout C

	Predict Water Characteristics
	Activity D

	Measure Water Characteristics
	Activity E
	Table A

	Measure Water Volume of Stream or Pond
	Activity F
	Activity G


