Water Investigation Websites

Biologicd Resources Divison - USGS

The US Geologicd Survey has agreat amount of info at this site about many aress of
biology. Click on the water tab and you will find background info, water qudity
standards and much more. hitp://biology.usgs.gov

WRD of New Hampshire and Vermont - Home Page

This ste offers awedlth of information about watersheds in Vermont and New
Hampshire aswell as water qudity data about factors such as mercury and arsenic.
http://nh.water.usgs.gov

Hach Information Centrd: Frequently Asked Questions about Water Analysis

This siteis sponsored by the Hach Company, which makes water chemistry testing
kits. Thereis very clear info about each test, problems you may experiencein thefidd,
and much more. Check this Site out before you go to get your water samples.
http://ww.hach.com/cs/cstech.ntm

NCDC.: Get/View Online Climate Data
This Ste gives information about weether in many different ways. Thisisamust see
gte for agte andyss team. http://mwww.ncdc.noaagov/ol/dlimate/climatedatahtml

All Along A River
Thisisa“Think Quest” ste created by high school studentsin Chinawho are aso
gudying rivers. You will find this Ste fun, and helpful, it isamust see for velocity and
totd discharge teeams aswell as Ste anadyssteams. Thisis aso an excellent Steif you
are doing the “ Alternate River Assgnment.” This Site is amazing and highly recommend!
http://library/thinkquest.org/28022
Whereis Earth's water |ocated?
Thisis another US Geologicd Survey ste that every one should check out. It has
excdllent information about the amount of fresh water available on planet Earth ad
where it islocated. There is awonderful picture galery of how to take your water
samplesin the field, a database of water use in our country, and a specid topics section
that isalab report, poster, or presentation maker’ s dream.
http://gawater.usgs.gov/edu/earthwherewater.html
Drinking Water Quality Water Tegting Water Contamination and Groundwater Protection
Thisisthe Wilkes University ste for information about dl the chemicd factorsin
water, the bacterialike E. coli and hazardous pollutants you might find in water. One of
the good characteridtics of thisSte is that they explain how to interpret results for many
of the tests performed on water. This Site does have adow |oad time for its pictures so be
prepared to wait a bit. http://wilkes.edu/~eqc/hel pguide.htm
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Scientific Method 7.1 Students use scientific methods to describe, investigate, and explain phenomena: raise questions.

L ab Report Scoring Guide

Writing - Conventions 1.6 Students independent writing demonstrates command of appropriate English conventions, including grammar,
usage, and mechanics.

Writing - Reports 1.8 In written reports students organize and convey information and ideas accurately and effectively.

VT Standard / Criteria Standard Not Met Y et Standard Met Standard Exceeded
Title Titleis not connected to topic. Title clearly identifies concept in biology. | Titleclearly identifies the biological
concept and context.
Question Question is unclear and/or not testable. Question is clear, concise and testable.

Does not use scientific methods or
knowledge.

Uses scientific methods, knowledge, and
vocabulary.

Background Research

Background research is missing,
incomplete or not related to the question.

Background research clearly relatesto the
problem and the concept in biology.

Background research is based on a
variety of sources, i.e. journals, textbook,
and web sources.

Hypothesis Hypothesisis not related to question. Hypothesisisrelated to the question and
Cause or effect isincorrectly identified or | atestable statement.
missing. Cause and effect are accurately identified
and their relationship explained.
Independent and dependent variables are
identified.
Materialslist List isincomplete. Materialsareall listed using correct

Items are identified incorrectly.

scientific terms and units.

Experimental Design
Procedure

Design isnot atrue test of the question
and/or hypothesis

Procedure steps are not sequenced or not
numbered.

Safety procedures and/ or equipment are
not explained.

No diagram of set up.

Design isnot atrue test of the question
and hypothesis

Procedure steps are sequenced and
numbered.

Safety procedures and equipment are
completely explained.

Diagram of set up is clear and labeled.
Scientific vocabulary is used correctly.

Procedure description allows a peer to
reproduce the procedure and results.
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Criteria

Standard Not Met Y et

Standard Met

Standard Exceeded

Data/ Observations

Titleisnot relevant to data.
Dataisnot relevant to the variable(s)
being tested.

Dataisincomplete or inconsistent.
Units areincorrect.

Titleidentifiesthe variables.
Dataisrelevant to variable(s) being
tested.

Units are appropriate.

Descriptions are qualitative and
quantitative.

Dataincludes retesting of questionable
results when feasible.

Charts and Graphs Titleisnot related to data. Titleisrelevant to data.
Datalacks organization, sequencing, and | Axesare scaled and |labeled correctly. Charts and graphs are computer
/ or labels. Scaleis proportioned to data generated.
Variables are not identified. Datais complete and consistent.
Axes are labeled incorrectly. Datais organized, sequential and labeled.
Variables tested are clear.
Calculations Calculations are inaccurate. Calculations are accurate.
Units areincorrect or missing. Units are correct.
Some datais missing. All available datais used.
Discussion Hypothesisis not addressed. Hypothesisis supported or refuted. Conclusions are connected to current

Cause and effect are not identified.
Relationships are unclear or missing.
Conclusions are not supported by data
analysis.

Relevance of conclusion to concept in
biology is unclear or missing.

Cause, effect, and their relationship are
clearly defined.

Conclusions are supported by data
analysis.

Relevance of conclusion to concept in
biology is clearly expressed.

research identified in the Background
Research.

Data analysis includes eval uation of
reliability.

Evaluation of your scientific method

Evidenceisunclear or missing.

Evidence of good scientific method or
flawsin your experiment are identified.
Example from procedure is evident.

Evaluation includes an explanation of
why the evidence exemplifies good
scientific method.

Next Step

New question and hypothesis are not
testable or related to the concept in
biology investigated.

New question and hypothesis are testable
and clearly related to the concept in
biology investigated.

New question furthers the knowledge
gained inthe original investigation.

Writing Conventions

Many grammar, usage and spelling errors.

Three or less grammar, usage and spelling
errors.

Active voiceis used where appropriate.

Writing Reports

Report lacks the required format, the peer
evaluation, therevision conference or a
needed revision.

Report isword-processed, hasrequired
format, peer review, revision conference,
and all recommended revisions.

Report includes atitle page with graphics
and an annotated bibliography of three or
Mmore sources.
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River Investigation Poster Scoring Guide

Writing — Reports 1.8 In written reports, students organize and convey information and ideas accuratdly and

effectivdly.

Information Technology — Communication of Data 1.20 Students use graphs, charts, and other visud
presentations to communicate data accurately and appropriately.

completely.

Criteria Standard Not Met Y et Standard Met Standard Exceeded
Titleis not connected to the Title clearly describes the Title relates to the concept
Title investigation. investigation. in the invedtigation.
Key information about
water quality and its
Key information about how to | importance, riparian law, Key information is
I ntroduction evaluate the health of ariver | river ecosystem supported by graphics and
is missing, incorrect, or components, and your artwork.
unclear. fedings about the health of
the river are concisaly
explained.
Materials Materials are missing or All materiadls used for your | The connection of the
unclear. inquiry areincluded materials to datais clear.
Procedures are vague or Procedures are described The description includes
Procedures incomplete. clearly, accurately, and criteriafor evauation of

data.

Description of Field
Site Observations

Description is incomplete or
inaccurate based on data.

Description includes;

aspect, percent cover over
the stream, substrate type,
discharge rate, and site map
with sample locations, soil
types, invertebrate

Description is concise,
much information in afew
well constructed sentences.
Scientific terms are used
consistently and accurately.
Photograph of the site is

catching dimensions. Visua
impact is cluttered and/or
disorganized.

creative and eye-catching
dimensions to improve the
viewer’s understanding.

populations, and human included.
impacts.
Datais missing or Datais accurate and Graphs, charts and
Data incompl ete. conveyed using graphs, illustrations are precise and
Graphs or chartsaremissing | charts and illustrations, aesthetically pleasing to the
or inaccurate. labeled and titled viewer.
appropriately.
The datais analyzed and
Discussion meaning of the datais Meaning is connected to
Condition of the Connection to datais missing. | explained in the conclusion. | possible consequences for
River Connections are made to the community.
pertinent chemical data, site
conditions and human
impacts.
Bibliography Little or no outside research Bibliography isincluded A variety of appropriate
is evident. and follows conventions. sources are included.
Creativity Poster has no original or eye- | Poster is neat and uses Poster is a creative unified

whole. The creative
dimensions further the
viewer’s understanding.

Writing Conventions

More than three grammar,
usage, and mechanics errors.

Text and labds have less
than three grammar, usage,
and mechanics errors.

Text and labels are error
free.
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Presentation Scoring Guide

Expression — Speaking 1.15 Students use verba and nonverba skills to express themsdves

effectively.
Criteria Standard Not Met Yet | Standard Met Standard Exceeded
Presentation Presentation
demondtrates demonstrates
. No roleisassumed in the planning and thoughtful planning
Preparation group. practice. and practice prior to
Clear rolesare presentation.
assumed inthe
group.
Introduction does not Introduction includes Strong and engaging
include overview; and overview; speech introduction provides
i organization is unclear; or supports an overview, h
Organization sgpeech ends without a introdl?c?i%n; and supports imrodsgé:?gn;
concluson. endswith an conclusion reinforces
appropriate main points.
concluson.
Main idess are unclesr; Main idess are Main idess are
facts, examples, and supported with presented in depth and
Evidence detalsare Iacki_ng or fal appropriate facts, ef_fectively suppor_te_d
to support ideas. examples, and with many facts vivid
detalls. detalls, and engaging
examples.
Presenter does not make Presenter makes Presenter makes
relevant connections to relevant connections ingghtful connections
Integration vis_ud adand to v?sud adand to vi_sud adand
reading/research. reading/research. reading/research.
Presenter rarely makes Presenter engages Presenter maintains eye
gye contact. Digtracting eye contact with contact with audience,
Physical Expression mannerismsinterfere with audience; digtracting communicates passon
communication. mannerisms are for topic with energy
controlled. and poise and uses
gestures effectively.
Speaker isdifficult to Speaker has adequate | Speeker has excellent
understand because of volume and darity, contral of volume,
Voice volume or clarity; spesks | speaks at appropriate aticulation, and
too dowly or too quickly. rate and speaking rate; uses
communicates emphadis effectively.
interest.
Visud Aids Visud adsnot visbleto Visud ads Visud ads
audience, not used adequately support sgnificantly enhance
effectively or of poor presentation. the presentation.
qudlity.
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Argumentation Essay Scoring Guide
Scientific Method 7.1 Students use scientific methods to describe, investigate, and explain phenomena: raise questions.
Persuasive Writing 1.11 In persuasive writing, students judge, propose, and persuade.
Writing - Conventions 1.6 Students independent writing demonstrates command of appropriate English conventions, including grammear, usage,

and mechanics.
Criteria Standard Not Met Y et Standard Met Standard Exceeded
Significant Problem Problem is unclear to the reader. The problem, issue, topic, or concern Problem is universa.
is clearly defined.

Authoritative Stand

No clear stand or position is taken.

An authoritative stand on the topic is
taken.

Shared concerns, doubts,
and criticisms

The reader’ s concerns, doubts and
criticisms are ignored or incorrectly
interpreted.

The potentia doubts and criticisms of
the reader are recognized, analyzed,
and evduated.

Reasoning Statements and arguments are not Statements and arguments are
supported or faulty reasoning is used. | supported with logica reasoning and

evidence.

Evidence No definitions, descriptions, Definitions, descriptions, illudtrations, | Descriptions and/or illustrations,
illustrations, examples, experiences, examples, experiences, and anecdotes | examples, experiences, and anecdotes
and anecdotes support proposals. support proposals, as appropriate. are vivid and memorable.

Conclusions Opinions are not supported by your Scientific conclusions are based on Conclusions are based on recognized
data. Conclusions are unclear or your data, and clearly communicated. | science concepts
missing.

Solutions Solutions are not reasonable. Solutions are reasonable, based on Solutions are redistic and based on

data, and clearly stated. recognized science concepts.

Strategies No strategies are used to elaborate or | A range of strategies is used to Strategies used to elaborate and

Writing Conventions

persuade the audience.

Grammar usage, and mechanics do
not follow the conventions of the
English language.

Few scientific terms are used or they
are used incorrectly.

elaborate and persuade.

Few grammar, usage, and mechanics
errors are found.

Scientific vocabulary is used.

persuade include analogy, metaphor
and/or smile.

A variety of sentence structures are
used.

Scientific vocabulary is used
correctly and consistently.
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WAITER CANARIES

Objectives

Students wil be abo tir 1) identi7y several
Aquatic eryganisios il 2) ankess Lhe 1eldlive
envirermenial cuality ¢f 2 streanof pond based
on incicators of pH, water temperature, and the
prezence of a divorsity oo organisins.

Method

Students irvestigale a stream or pond wsing
sarnpding techniques.

Background

[ Lhae edr ly days of ool nining, Candries weres
taken into mings. 5iNCce CANAries Were more sen-
sitive than humans to the prezence of dJangemods
gases in Lhe ain thoir discomort or ceath ingi-
cated wiether ar not the air was safo 1o bresathe,
Although this practice no ionger exists, it stands
gm ar exainple ol Do anionalis nave differing son-
sitivities 1o environmental factors.

in streams and ponds the prasenis ©r apsonce
of certain organisms caled indicator species
reveals much abouo the quaity of the water
These creatures comprise a biotic index. That s,
Lheir absence or presence tells a5 something
ahout water quality.

Water with @ rich and veried rarnge of aguatic
creatures 12 usdally a “healthy ™ oowirenment,
whetess witer with just a few drfferent speries
usually indicates conditicns thzst are  less
“Fealthy.” Healthy 15 vsed nere 10 nNdicate an
envimnment suppo-tive of [Tz Pollation gener-
8ily reduces the quality of the envirooment and
e turn the drversity of e forms. |nsorme cases
the ar al hinmass ar amaient of iving mater al
wll ingreese dus to palution, but the diversity
inevitanly qoes dowe

The mapor purpnse of this activity is for stedends
to be able to recocgn ze inditators of envircn-
mertal gquatity in streams, ponds, or Gther
acuatic habitars.

e e

v 19AT Western Regional Fowmonmental Edacation Council.

Materials

identification oooks (taxonorric keys, cg. The
Golder Quide 1o Fond ey student Workshoets
| and [l {provided): sampling equipmen:, such &5
seine nets, siewves, trays, dassotted contaners;
Whikte Trays (STyrnfoam. plastic. parcelain are ail
satisfactory): magnifyitg lenses {steren-
micriscope  aptionall, eye deoppers: forceps,
warter QuUaIty rest Kit (SLCn a5 a hydr ore KIt 1o
test both pH and dissobved O, thermomanes
meter sticks or tape messune

Procedure

1. Select a sam2ling site, Try to find a small, fairly
shaliow, slow-mov ng strearn or pond. Be alert
to the safety of Lhe students. If ths stream s
not & public site, be sure ta gain pesmission to
wisit. Advice the student in advance to dress for
the setting. Old shoes shotts or jeans would
Likely be pest. NOTE: |f & 5ite visit 1s not possible,
modify the actwity o be conducted in the
classroom.

e e e e e T S

Age: Grades 4—i7F

Subjert: Sciance

Skdlls: 2naly=is, 2nplication, cassificarion, comparizig
simridarities and differences. compolation. dasoriptian,
discussion, draw.ng. evalualion, edparimeant ng,
generalization, identficaton. interence, interoreta
tion, kinesthetic conient develnpment. isting. match-
i0g, rrieasus g, sbise: vation, prodiztion, psychomotor
dewclopmens, reading, reszarch, recogni o, synthoss,
eritirng {lrmatrl

Duration: ore 7 twe 45 minute pericds: may Hake
longer if cone a5 a Neld study gctivimy

argup Size; any

Setting: outdomry

Conceptual Frarmewark Referance: 110, 11201, LE.Z.
B, ILE, JLAL LR, LR,

Hey Vocabulary: indicator soecies, goality. healthy,
diversity, temperatura. cH

N T e



2. Brief the students on hatitat codrlesies. Alart
Lhem Lo oways 10 ningrise the potentiai for
damuging 1h® habitat and enccurage cars in
ther collecting techrigues. Frmphasize tiat all
the wildife 3 to be returrmed ta 125 nabital
unharmed. You may choose whether ar rat Lo
take somee of the arganisms beck to school for
FIrTher study. See the Anpendlres for additinnal
recommendations no daig fiold studices,

3. 5tarl by abserving Lhe waler, Lowsk for argen
isms on the surface and e the depths. Using tne
54T NG cquipemient (nots, trays. assarted ocn-
Lainers, elc), have the students callogt as many
different forms of animal 1ife a5 possibie. Ask
ther to be alert £ differiag micro-Fabilats aear
rocks, in riffles. and tn eddies. Flace the anirmals
Lo b obser vied o Lhe wehide Leays Far wicwing and
drawing, ~he whitaness of 1he tavs allows detzsl
to be seen in the an.rrals collected. Keep an adc
puEte amasnt of wates in the trays and place
them in o cool shady spot. Change the waler as
after s nesded ta keop the animals cacl. Thes
> o yuod Litse o milcroseopes o Thoy were
nraright along.

4. Have the students identify and d-aew o
danirals on Worksheot 1 those observed in their
nmetural setting and thoss termporarily remnoved
for ciearvation in the solloction containers, Ask
dens Lo Nllin Bl o bier gl gazh King found
and descrioe the actual ocalicn whoere the
anirial was found, Snoe thess obsorvations are
completed, taretully retura Lhe aninais to L
natural habirat, (NOTE: If you chaase to Ta<e
sarng of the zmimals to the classroom, e sure

there is adequats water that can be kept as cosl
as the natural setiing. felei dishes or any shallow
transparent dish and an overheac projector rmhake
frr Axciting wirwing

8. 5l in the outdnars, encourage the studentls
tor discuss the r observations. Wene a lot of dif-
Terent aquatic onganisms found? Introduce the
concept of diversity of ife  that is, a variety of
dittorant kinds 0 planty and dmmals 15 usaally
Anindicaton of A healtay ernsysTem

B, Mow it s fime to best the water at the figld
site for aother ndwcators ot guality. iising the
wrater quaiity «1t, have the studerts determineg
the pld and tho ternperatere of the wator, as well
astheair lemperature 17 you choose to measyre
thie amount of digsalved oxygen a3 indicaied in
Extensicn #1, inclzde those values with water
temperature and pH. NOTE: Many teachc’s are
ot able to measure the dissolved oxvger. {02,
cizz to the difficulsy for younger students. IF it
S comvenient tor wou t2 do so, this measure con-
tributes gireatlly Lo rouading ode the picidre of
waterqua ily. These date shoulc be reccided ch
student workshcet 1 You may &sc Cnoose s
MeqsLre stream o velnesty T1s can be done by
timing a Joghng shject ieg. 2 sing pong bal)
a5 it travels a known diztance je.g,. 10 feet).
T Eelp the students aadersiand that the valies
Mr pk, water and air tempesacene affect the
cilversity ot Lite forrss tound in agdatis enviran
ments Ask whethr they wisiild exmwect The samis
varety af life in other ocations, |oip them
realize that predictiors of animal diversity can
be made from measurements of pH end water
ternperatore. Likewise. certain indicator species
can tell you about oH and water temperature

14




pH Ranges Tratl Support Agquatic Lite

S

MOET ACID NEUTRAI MOST ALKALIME
1 Z a 4 I G 7 b2t | 10 " 12 13 14
Barteria
1.0 13,0
Flanis
falgae, reoled, et 6.5 150
Carp, suckers. catfish, same insects fr.dl 8.0
Bass, crappie 6.1 0.0
Snails. ClAms Mussels 7 s 1)
Largest variety of animals (troul. Sayfly. stone
fly, caddisfly) 5 5e—J§
Tormparature Banges (Approximete) Bequired far Certain Organisms
Ternperaiure
¥uch plant life, many fish diseases
Greater than BGE® F {20% O waris water
Most bass crappie, bicegil cerpn calfish,
cadilisly
Sone plant el some £i5h dissasss
. ECn _/=2ac Foj1 s Ans o .

Ml{l‘.]lE' ranqo: J5 EIE!- F ll.ﬁL sl L-:' ST, trﬂut. StQT'I[!ﬂ}'. ‘.":'IE}']:[},-'. L_Elljl:.“?flﬂ}'. WA e

upelles

Lerae range: Lioes than B5° F (12.8BY ) coid Traut, caidisfly, stonefly, nayty

Dissilved Dsyaen Regaire nents Tor Hative Zish and Other Aguatic Life
D.C. in parts er mihon
(below BHY Fj rabowve £BF

Cold-wates ciganisms, molwding salmon il Warrr-water organisms [indedng 7isn

Trout such Aas Eass crappae cathish and Csrp)

B ppro LoppEm
Fromr A Lossan Plan for Some Wator [nvestiga
thens, " InvasTigaling Yoo Environument Series.
U5 Fuest Servwe, Rovised 1977, Proted weth
prrTmission.

ARET WesLarn Heona, Envirenm2 1l Eduratn Coundil, s



B. ldeaily, this activity should be repeated at
othor sites with difterant chasacternisties. The
sti.dents shonld  onderstand that hinlngists
examing hundrzds of sites 0 ordar o try o
understand and pradict winat their evidencs sug-
qesLs 18 guing an in natural systems. |f anothor
site is wisited, it might be w=eful to divide Lhe
Clazs rito two grou ps with one hait deing Veork-
shest | and The otmers daing Warksskeat il When
cach group is finished, tney could came together
and mutually predict what Lhe ather group had
found.

C_Gummearize Lthe study with a re-emphasis that
the diversity of specific animals is 2 useful indi-
cator of habitat quality as well as ar overall indi
cator of environmental quaiity.

MR A ST ple waler Guallly kit can be ehtannd
from scientific supply houses dealing with aigh
schoo! biology supplies. Often a Kit car: be bor-
rowed from 2 orgh school biology teaciner. They
s called bnecrinn kits e Hach kits,

Extensions

Lo Measure and ecord tae dissalved oxygen for
vhier sites visitedd. iook 2t the folatianships w Lhe
vajuss tor water temperatuse snd ot

2. 5ample the streams bolh abowe and below the
lacal water supply.

3. Find the most diverse and least dverse
streams in the aresa,

A, Contact lcoal wild.ife, envitonmental and gon-
servation grouis 0 find wet what their concerns
are regarding water qualty. Deterrming what can
be dara az an individual and g5 8 community to
Improve ot matntain local wales quality.

5. Sample streams above and pelove your local
wiaste water treatrrent plant.

6. What. oo the conditions wou discovered in your
strearmt mean for owildlife noand out of the
watary?

7. Resvearch ather examples of bioogicat i
cavos Doterrming how seme substances such as
COT result in bio-magnitication {.ncreased
decemuiationt in such creatures ag birds of presy,
fish, shellfizn, pte (3ee the Pmizet WILD Activ-
iy, " Deadly Links, ")

—valuation

Drdwe & Smip e Uldstraton of one or more of tho
frllvevineg orfan sms asellus {water sowhog),
bass, caddisly larva, catp cyclops, daphnia, leach,
mayly nymph, midge [arve, stonelly aympt.
Writa the rorreet, name besidge the pictura.
Yo found @ trout in @ stream aleng with a largo
variely of others orgarnsmes, Fredict ranges you
wionllel =xperl w0 find for- 131 water fernperatore.
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RIPARIAN RETREAT

Objectives

Students will be able to: 1) cescribe habitat
characteristics of riparian areas; 2] identify
auinais that inhaktit them: and 3} state the
importance of riparian areas toc wildlife and
hurmans.

Methcd

Myvareness ol a fiparian zone is created throuagh
\Fe use of quided imagary and art work,

Background

Riparian areas are important ard wvaluable in
many ways, including as acolagies far whale come-
munities of Jife. Biparian areas are the greenrib-
bons of life Tourd on the edges of WALter CoUrses
(streamns, lakes. ponds, etc). Conditions there
gl pport plant communities that grow bost when
their root systems are near the lewvel o high
groend water. These zones range in width frorm
rarrow nibbars in desert and mountain settings
o weda bands on the plzing and lowlands.

Riparian areas provide space, shelter, and food
for the gplant and animal commontins with
which they are agaoCiated, For sxample, laa” tittar
and terrestrial insccts falling from vegetation
into & stream are a source of detritus, providing
nawrishmant for some aguatic lire, Vegetation
may alsg pravide shadz from 1he sun for ajuatic
plaris and animals ard [and-dwelling creatums
at the water's edge. Riparian areas ara alksn
transportation curciders o- Richways for animals
that depend on water bodws for food and
shelter. The riparian p.ant cormmunity, especially

FuoeaT western Beglonal Environmental Zduocaiion Cowacil.

shrubs and trecs, crovides sheller and ool for
animals as large a= deer. Treesand marshy ar2as
provide shelte~ for roesting hirds and the banks
provids homes fior burrowing animals,

I'he riparian zcne may serve asa Buier Detveen
the uplands and the water. For example. rainfasl
dremping an uplancs and Mowing doesend 1 can
ne cleansed as it flows throuoh a riparian zone.
The banxs of riparian areas stooe weter cering
pericds of high (low such as rainsbarms or snow
melt a1c releasze this water to “he stream dua<ing
lovwe flewy times, Riparian vegetation strengthens
the stream banks. This tends to provent erosion
and maintains the sTream channel, keepitg the
water clear.

Among the many valucs of riparian z2-eas, they
biave  aesthietic and recreational walues for
Rlimans. They ara usaed for fishing, hiking, camgs
ing, picnicking, and resting.

~he major purpose of this activity is for studernd s
to incrzase their appreciat.on of the importance
of riperiar zreas.

B e o o e e e T

Age; Grados 6 --i2

Subjects: Lannuage Arts, ScieTor

Skills: aArtalysis rompATnmg sirmilanties ant didfer-
ences, descriptiszn, discussion. drawing (ocotionzl],
infererze, wlarpneatnen, dslening, lislisg, b va-
tigr, wisualization

Duratlon: 20-43 minulas

Group Size: any

Setting: outdacrs o indoors

Conceptual Framewark Reference: IlLa, [LAG. LG,
NC UD,IE, NF LA BB Lai, lA2 [0 134,
10,01, TCF, LD

Key Votabulary: ripariar. ocology. naoitat, visue

e T e T R
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Materials

arl matesials: waler coloers, acryiics rosier
peEints Crayors

Frocedure

1. Find oel il enyone has ever Deer Lo 2 sed)
orriver bank. wWhat was it Lke? Werz there plants
growirg thera? What cid the area loak hka? Was
PL Dt o CUs? Sirnply ez ge e siacdenls Lo
talk and share doscriptions of any arca by a
stream or fiverbank Chey may hawe buento or
AL Igast lawve seee piclures of,

2. Mexl tell the students 1hat the king of area
they have beer describing has a special name. In
SOME pACLs af The codntry, [T is called @ “ripari:an
area_” Rypartan areas are impartant natiral areas
tor people anc widtite. In crder to learn more
alnal these kineds of arcas, the studances will
nead ta close their eves and irmaging Lhe things
you will be describing. They will be i-nagining
these things fromy el owin Goirk ol view, as
themselves, in he se-ting énd CIMCUMETANCES YL
will deseribe. it the students to got in s con-
(L Lalile posiliven, cluse e eyes, d2u co Lheic
pest to imagine what they bear

MCTE: You may want to read the section anout
quided imagory that appoars in the appendices
o this activity guide for sdditonal suggestians
concerning uss of ths instruclional strategy
willv studenls,

"It s g hot summer day Yoo are walking Inoa
roeaduw (B widdy Koce AIgh rasses, Heve and
there gre maszoas aof Hny e wildfliawsars, The
ground besarh Vour feet g uneven, but wor are
in e hurry 35 pod walk siowdy towar J grove
of rrees. A yau near the tregs. you notice the
changing ooiors of grean. A bresze wihilsoors
througl, SO T o slurg Qragn, cfel a
grean Lidersich of the Jeavos, As wou steninto
the grove of treses, Yoo arg sorracded weth a
WaIrs e cooiness. You immediatsy fesl the pro-
tocsion of the canopy A graen abole your hiead
A tao-taptapsing sound Arogks Jnto Voo
thoughrs, Szarching about armong the rouch-
harked frucks, vaur apes finaliy spat a i, black
dano white witfi 3 tcuch o1’ red on 1ts Kead. ding-
ing oA vertfoal rree Lrueoe anief Bolabing s nead
in time to the riythmic tapping. Yaur ewves Tl
With the boauty of the sefting, ¥our skin wol
COmes The ool A5 ou Breathe geaply the very
srant of grean’ tomes Byl ThaE armama i sarth
And growing things (s smmond and Wou Jaract ere
&na there Amast & Termary of the SWigt par
fure of the Howars Once tn g Wwhile the oungent
but ReT unpioasant odor o wet sod s st
8330057 Jecaying leaves And grasses catches

i artention.

“As you sxpiore further, you notice thai the tree
TrUNRE Jre (0T o5 crowdod anid close ay Defurg
Orass Which sariier reschod to your Knecs, 13
Eeing  avershadowes by chest-high Bushes
Althaugle these Boshios ave oo thaisis, ey
nevertheless snag your lothing. Your aring are
Hghtly seratched by the fuwidy oods Soveral of Hie
frusi s gre sover el WLl mingil Ler s es, piod ang
pale grean, ripening Nt red in the warm sun
“The bushes become fakar, You find yowrself pali-
gy wsice PRICK, Langied witlows fallzr Lha pows
fread, ¥ou carofally chiooge g safo path glondg the
Peelavious traif Denesth Voo fepr Suddeny poon
left food dhsps sixneles and, oking dowrr Lo
ERATHRe e Lar-ain o Cinsaly, ol nnlice that,
whare pou stepped, the tunne! of 3 Bummowing
animal collapsed fram your weight, Moving on
agamn you feel tne wivsper ot an abandoned
spfdar wash tooch e side af vour faee, Brasfing
oL wnidle, 0w nodioe Lhe sione of Lie faed s
slgenar. Wi pause, [iSleamsg . . lsraning,

“You can kear the Righ drone of insects. . IT has
CouTlE U00R PRU S0 gradlahl oo e sueprissd
thar yvou ditdn't hear It befare. | Now IF 5805
almost frighteniaoly oud. And beneath the
dhasanid drurae, Ared fower gl el died o wolonie
(5 e saond of water Qeatiy sRilling aver feces
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“Ahave the place where tho watar must be, yau
sea Hhousands of oy spats milfing before vour
gyes, the creawors af that high buzzing suund.
The spots arn hindreds of SWarming [sects
a cloud too thick to imaginc A dragonfly flastes
by with its Irridescent pinks and greens, darding
here, pausing, darting there, gausing, snatching
dorens of he dots, robshing & meal In an wriend-
g Insest bufret.

“Y Step asida, ducking beneat! (he § Warrg
insects. You smile 45 Your oves comne L0 rest on
Hio splashing waters of the strearh A fow feed
befows As you procesd, You USC Your arms o
mpert d space to walk betwoen the gracefu! tan
green willows that bounce back undisturbed o
Jour wake,

As vour sies comb Lhe scens fora plate to rest,
you natice a hip-high rock ahead of you —gray.
Warm, and nar ver watersmaoathied. you palse
befare reactiing tine rock and boend fowand Lhe
water. gatherny & handrul of pebbfes from the
strearn bad. (ne g anchars itsatff 2n the ground
between (Wa willows whife the other reaches
var to the watern With the pebbiles in your hand,
VoU Swinig w onta tne dry perch of Ene rock, You
settie dowe and ook at the still wot pobiios.
qray. pink, &an and cool in your warm hand. After
o exarmine them carefully, you foss [he stones
pre at a time info the stream. listeoung 1o 8
pleasing plop of stang on water.

“Then your oyes divft downward to the waters
of the stream neer thoe base of your ook, inoan
eddy you soe @ fish, hidden fike an livsion in fne
stone ard st waliting, waiting, unbifeking A
Stifl, anly The Tafnl wave of o gilf, 3 tall Fin, shoee
ing any evidiice of ife at ai.

A5 you coptinue to look dowastream pou Aotice
al krics af smaill nsects ans now dan iy J00055
and ahnove the water, A small ripple ocours in the
water, then another and another, You realzn
thai fish are iSRG U from below and feediag
nii the surfaca insecia Biros dart in and out of
the tangle of wegetation. Some fly thiough
"Downstream a frog begine oo creak. Muck
Agaron, anorher frog offers & reply. Yoo loak
around quickiy to see i you can find (e ncarer
frog. For @ mament you think you spot [, but
then realize Lnat, Uniass IF sings agalin. you may
mever findg 1L, Your oyes search for & moerent g5
e Fras telegrant thell messages back and
forth. Bur then it seems Time to ave, You take
pne last swoeping ook all arournd this beautiful
setting. You sfowly get up frern yaur rack alondg
the sireamside and hean back horme "

3. Ask the studensy to continue to sbguiclly
witll Lheir eyes closed and revice thie whols
axperience. Ask them to pay particuiar al1entios
+o their favorite images Tell them thoy are gaing
to be asked to describe £1is setting as thoy saw
it. Invite them to open their £yes.

2. Ask thein Lo describe ther favorite Lmages.
fnce each studernt nas done Lhis, invize all ot The
ctudents o selact =rt. materials. Each should
drawr 0r paint s ur her faverile images oo the
paper provided, Once they are fim=had, have Lhe
students twpe up their art work on a disolay
drea.

5. Ask the stucents to dentify some of thochar
acteristics of riparian a-eas What kinds o7 plants
did they see? What xinds of anirrals? Weas the
environment difforent near tne water 1han it
wwas Farther away from the water? IT yes what
wele sorne ot the simidaritics and some of the
differences? Ask the students 1o st describs,
and disciss saome af the many reasons thae
liparian areas are impertant ard have velue
intrinsic value as wall as valie to wandlifs ard
Rurnans.

Extensions

1, Vist a riparian habitat. Lock Tor things thil
vou arcountersd noyour imagery. List 1hings
thal wers not i Yaur imagery.

2. Sencrate a izt of things that could be done
to make it possiole tor people to visit 3 nparian
area without damagirg ar destroping it

3. Put yous discriptens in writing  if you have
nol alreagy! Comking words 2nd sisual images
o comwey Sorme af the divorsity in riparian areas.
4,15 a different waord used in your regicn Lo
descripe tnese Kinds of areas? If nel rparian
areas, what are they called?

— .
—valuaticn

Whar is a nperian zrea?

Narme four animals that you wauld expect Lo e
in @ riparian aea ¥

Wby are Tiparian Areas imposlant to wildita?
Wy are Opandn $Iess important 1o lumansy
wehy are riparian areas intmnsically walazble?
Deseribe your position an a 2lan 1o develop o
riparizn halbitat for recreational use by hirers,
birdwatchers, and other “ow impact” users. A
parkirg aren, rostrooms, walkways, gerbage
reniowval and other needs must be consicerad.

=gy westarn Reyival Brvironments Cdneation ol



ALICE IN WAIERLAND

Objectives

Students will be abie to: 1) trace treir domestic
wazer to its spurce prior tS human use and o
its dessination after uze; 2) identify potential
effects from NLman watar use on terrastrial a1
aguatic wildlifs; and 3} develop and practice
venporible water conservation oehav.ors,

Method

Using guided imagery, ecture-discussion and
student-gathered duta, water use and its effects
o wildife hakitat wil. be explorcd,

Background

Wakter use 15 such an aukomatic and hasitual
daily activizy that sludents often do not uacer-
stand the consequences of i3 uze Seldom do
they connect the water that comes cut of 1ha
fauces to 75 sources in thn natural world,

T . j ‘

I
LIHINE i v,

ulmur-dmn‘ler H“Im I-I1|
AR i 1|1 3imm mnuunrnmllll"l] H ill

#

1987 Western Reginnal Ernwironmental Educat v, Cogrcl

A model that vaces the dynamies of eeater i
Called the water Cycle or the iyt oiogic Cycle. 'I'ne
water cycle involves the path of water from
when it falls in tha forrm of rainor ether procioi
Teatiornn o | werleralied; Lo ils Lrawel gq ol Ll
florws into streams, groundwaler systems, lakes,
reseryoirs, estuaries. and ooeans; toits eventus:
retLrn to the atrreesphers thicagh evaardation
and evapotranspiration to its formation it
clouds; Toiss condeisation in she foron af proess
pitalion: en L aydin Calls o 2 wedlerslhied oo Liis
continuing process. The great storehouses of
water—giaciers and icecaps -are also part of this
cycle Al farns of g on earlh are dependent
ypon and affected by this eyclical journey of
water.

ot i i i iy e ot et P el e i s

Age: Orades 5--12

Sublects: Sciznce. Math

Skills: analys s. apphcation, cor patation. dessiption.
discassion. drawinng, @siir ating, evaluation, ceneral-
zetwom et ificarion, infererce nteroretation, inves-
Lipn, listening. hsting mapping. medis constrogting,
whservation, ool aulvig, sy Lh2ss, 15ing time
and space, VHLLEIZETIN

Duration: Uwes or thres 4% mivte per ods

Group Site: any

Setting: indooss 2 Gotdacrs

Cop{eptual framework Reference: VLA, VLA,
VILAAVILAS . viLa s WVEB VLB VILERZ, VB
VIIBA VILRES VERA, W LBT. VLA, WLAZ  WLA T,
VA, WIAGS, VLR, VLD, VL, AL R, IVE I
VE. W=, LI

Key Yorcabulary: waiatz: oyele fiypdrologio opos
conservation

g e e ™ s ot g e v g gt el
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In botween tha wetershod and the sea. we
fumans divert the waker Nioin ils natoral course
for anr mwn uses. Water for dotnestic purposes
is the rmast obvicas use in aur lives, Abodt e ght
percent of toral water use in the United States
is daomestic. Mach mare (s consumed for agricul
tural purpnses (3290} and industrial/ commerial
Lses [39%), U5 Geciogic Circdlar 1001, Hurran
uses nf watsr have dramatic effects an wilclife
Eact time we draw water from its natural set-
ting of modity the nallrat journey of water, wo
are likely 1o have an impact an wildlife and
wildlife kabitat., For exarrple, bulding damsy
floods river and stream valleys. DiEining wel-
lands removes water from natural nusserics for
wildlifo, Once waler is civerted from ity natural
path and used by humans. it ig aften centami-
nated nr polluted. |7 contammated water is
returrned Lo human habitats ar teowaldlife hatbi-
tats, the effects may Je devastating. Salitlity
from rrigation ~hat darmages scil's prod activity,
nutrient [pading in lakes recaiving runoff from
agricufural fertilizers and pesliowes, laxic
rhermicals seening into hurman and wildlife water
supplies are ail cxamples of forms ot contaming
Tion that can enter the water cycle with danz2y-
ing conseguences for peeple. widlife, and the
onvirgnmeant,

Hurmans have @ wdriely of choces in wens of
hiow we use water, and how we treat water. In
our awn lives, we can make deciswans to use
water respectiully and carcfully, Ve can cunisarve
wiater as a part of our daily lifestyle, Conserva-
tion of water not only ecudes of prevants
destraction uf nalural habilaws by lesscning the
nead for dams and other interventions: it alse
reduces the depletion of underground water
stores which supply mivislure foo many riperian
and ather habitats, Conservation of qroundwater
supplies also benefits human pooulations that
depenu upa uederground agquifers for munizipa
water sugplies. For example, such consarvatior
can slow the depletion of tho gracrdwater sup-
plies aod, at times, hely to regenerate suckh
supplies. Grocndwatr 15 Une water we do not
see—it 15 £ water Lhat is under the grannd
Copgervaivn o’ bolh groundwatsr and surface
waters protects the continged availabiiily of
whater for hurans, wildhife, and the environment.
Courzerving water i one action we can take, We
can alsc pay attention Lo what we put into watoer
and the waler eycle—being caretul with poten-
tial Toins like prestivides, delergents. fertiiizers,
metor oils, aerosals, cleaning thads and powders,

and vaustic acids; as wel! as fuels and their
byproducts. Hurmans can affect hoth the guar.-
tity and quality ot avaiablo waler through our
personal and public conservation practices.

The major purposc of thiz activity i for students
ta develap a gregter awareness of how humans
use water, and the effects of our water use o0
wild. o and wildlife babitat, I addivion. stu

dents are encouraged to develoo g persenal ethi
of responsible water use, demomstoatiog ot
Lthrough their aclkns,

Materizls

one watar wse information sheet ner sudens
{see samplel; several lcng sheets of butcher
paoer for miarals; art materiais far the murals
{poster painzs, vivet pastels of Chalks, et

Procesure

1. Using guided imagery. azk the studends Lo 51
guietly. cloge ther eyes, and imagine that they
could shrink diown to @ size thatweuld let them
travel Up rhrough their Tavcet and into their
water pipes. NOTE: ¥ou may want taadapt the
text of this imagery so it will apply to [aea set-
tings, O if many of the stuconts heve well
wator 35 Uelr domestic Source, yil CAn convert
the imajery Tt a school serting. Evsn f chis
nnagory does not apply 2xacily o the students’
situation, it can be used to eiploe a tydical
source of water and its routes in this courtry
You may want o refor to the appendices for
additional suggestions cancarning Liae o7 guided
imagery for instrictional purocses. Ask thu
students to visealize ir toeir minds what you will
describe for thers 17 the following words,




“Imiaging that yow arc small enoawgh taofimb into
the frucet in yowr kitehen . . Pretend you have
magic poveers that alfaw yon te travel through
the water that cormes fran the faucet Go its
origing. . You will be atie [0 pass through aif tha
pipes, valves, and other harriers on the way. .
The first part of the journcy takes yad through
the pipes i your nause fa wherg [ oonnects 1o
yaur water sowrce. | UIF you Nve o g fanm or
ok the spurce would probably be a wed or
parhaps a sprniag. In the ity the waler source
for vour home prithAanty kWadll Be far away. |
First you get Into & water main. . Thon you
Come vo @ pumprnig plant where warer pressura
is maintained. . Past the pumping plant is 3
place wherne thie water s puarificd, . This may bo
vory complex—a place with filters, chemical
tanks, and treafment eguinrment . . Boyond the
puritication plant, the water may be in an
aquadyct ar open channcls Coming from g nesar-

vair.  The reserwair isa huge lalke whero water
iz stored . . There gre often trees end bushes on
its edgos, L WA e 15 commen, fah are usually
shundant, and people often use the site for
recreation .. NMetura! streams vsoally flow into
Hre resorvar, . They drain fange areas of the
land’s surface which e callad watarsheds. . A
watershed 5 the jand area thatl catches and
transports water tnrough streams, undergrolingd
floas and rvers. . The water in a3 watershead con-
Layins aif the watar thatis naturally available for
use oy al Wving things in that area . . F you
want, sigy i btle wetershed, Try to see the
plants arnd anirmals that e in the area. Jr, follow
your route alf the way back through the reser-
valr gnd channels and freatment plant and
pumping plant to the water main and the pipes
in froem pour hodse and oul vour fGBucet. Then,
open your epas

2_Afrer this imagery. discuss the journey of the
water Trom il suuice to Lhe fonesl . fdznLify Lhe
compcoents of the journay. Emphasize the
maces where wildlife habitars are @ffected
pasitivety, nogatively., o owilhh unikoa
effects—by the ictervontion of peanle as they
Jse the water aor influence how the water is tc
LE user.

3. Hawe the students create a mural an & single
long sheet of butcher pafer, depicting Lhe
Criging angd juutngy wl walel foom Ltheir Moone
to its sodrce. Have them e-nabasize wildlife and
hiabitat all along the way.

4. Repeal Lhe mageory process "o~ a journey
dawn the drain into the wasteyaler sys.em:

“Imagineg vou are smail agan. This time the
Journey will be dowan The arad i yaor Sk i
rena a@iong through the used warer system to
a fragtment site . . (Fpeu e on g farm, the site
prebably will be g septic tank . . A sepric tank
i wsuall)y 4 tange qxncrete bow . Here Bactend
broak dosn the substences carned In o the
weaier. . Oiace the water (5 cleansed to Hhe
Jeqgres possible, i Nows Qut through drainage
thelds and back iritn grourndwatars somces on
streamis. IF v fve inoa city, there is meoh
mare water heing used and large water trvat
rognt olEarts must sreemot i claanse fhe watar
hefore i is returned to rivers and streams. . In
these treatment Dlanés thiere are groeat Aibers
and holding tanks, The water must be held i

piace far salid substances o sottlae out By grav-
fry, A i aefren punpaed through the waste
walar {0 incredse the axygen content so bacter/a
cair Lreak down the imparities mnre guickiy. .
fvontyalty the treated wates is released inte
rivers and stredris. . 0 agaimn re entery the
nat Lra! habitat for wyigtife. . There it providas
art esmential compenent foe cortinaed fife L
ali was aore well, animals, pfancs, and humans
el safeny re-use e water. I will npuarish the
crayiish caught by the raccose . L Wil provide
the pond far the box turtle. . will provide the
refreshing drink for someans lika yaurself In
some downstroam city, - Afer yow have
folowed tie wattr gut o he envinanmact.
En pWlr eyes

L1387 Wester o Regienal Eqavirgrmental Eancation Counsil
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5. Repeat the ciscussion and creale a down-
stream mural. ‘ncludz places whene Numans and
wildlitfe are arferied—positively, nogatoecly. or
with unknown effects—by the reectry af this
water into tae hydrologic cycle.

6. Look at the entire mural—upstrosm snd
downsiream ldentify, list, and discuss places in
whicn the quality of the waterin the water cycle
ray be alfected by hurman aotivit os not juzt 1he
cuantity of available water.

7. Now shift the emphasis to the amount of
water that people typically usv. Pass cut watcr
Lse information sheets. See the master pravided.

&. sk the students to keep “rack of how rcch
wedler is ased in “heir homes for ive days, Sug-
gest that the sheet be posted on the refrigerazoer
ard that cach family member help bw puthing a
tnark in Lhie secliv designated on the sheet
after each water use. The miscellanenus section
is for special uses not listed aboua,

9. After the water-usz data have been gathored,

make & master chart Lhat summarizes the total
use in the tlassmembers’ homes for the entire
week. Discuss places where water use might pe
ccnserved, Chalienge each studant to inten-
tionaly redure his or her water use and invite
their families tojoin in. Have ther monilor use
for another five day period and taoulate the
results.

10, Orce the mesults are tabulatec, discuss how
wildlife, habitat, end humans can berefit fron
acman water use conservation. Discuss the
patential approprigteness and elfecLiveness of
@ wvariety of water corservazion beheviers.
Examine the concept of trade offs by consider-
ing patential negative as well &5 positive effects,
Niscuss more than ways to raduce and congerve
Waler use—alse disciuss waye toc protect the
quality of the water we usc. Lisl ang discuss
dcticns that cach of uscan take to redyce or pre-
vt avarievy of toxins or polutants from entar-
ing the hydrologic cycie.

SATER INFORMATICN SHEET
Al valnes are approvimate

3.5 gallens
3 gallans

flitshing a toilet
shaving and letting
the water run

5 gallons per min. showear

& gallons coolgng Lhree mezls
E gailons rlaaning heuss
10 nallons washing dishes

1= meals)
washing Clathes
watering a lawn
Ldking n bath
WASNg v ocar

20-30 gallons
30-40 gallons
A-A0 gallons
A0-40 gallans

m seellaneous use

|7 E
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Extensions

1. Water use consevvation also saves monsy
urless yov have your own water supply {3 well).
Calculate now meeh money your family would
save [0 water and energy Dils if you carried out
conservation oractices fom a year

2. Manitor water use in the scheol. ldontily ways
Lo corserve wabes use in the school

3. Take fleld trips to ware purification systers
and waste water treatment slants,

4. Modify the murals to show the efferts of
water conservaticn and improved watar cuality
ar. wildiife habtat.

5. Create a poster campdiygn for ralsing the
awareness in the commenily about watss Can-
sorvation and water gualiey.

£, Create a Water-Waste-Enders team and charge
{hem with identifying water wasters in tha com
runity. Hava them devise a way 10 encourage
the wasters Lo chazngo their practices. Jive credit.
to the successful WarerWaste Enders wic
change their practices]

7, Design 4 rlosed-nop water systam for 8 soace
station.

Evaluation

Draw and labsl a flow chart tracing water i your
community from where T comes—-to youl
hnme—to where it goes after it leaves your
hiorne,

Cstimane Lhe narber of gallons of water you use
earh rday for persnnal use. What do you do that
uses the greatest amount of wator in a year?
Mame Chree ways you might conserve water
Hrww roLch water could you conserye LSRG each
methed for & poear ? How appropriate wilt 2ther
people think your water Conse wing dusimes a«?
How roighl wild amimals be affected by your
water-conservat.on actions® How might plants
he alfecrec?

QOrder the following water uses according to
tnose which use the most watar to those which
use the least in tho Jdnited Slales: dorestic,
industrial, agricutteral Aicrination, recreationat.
. = most.

Wnat effoct, if dny, oes hunan water uss Fave
on animals 1hat live on the land? What effect,
if any, does human water use have oo arimals
that live in or diound wa.e?

Give examples of ways1hat water quality can be
afferted negatively Ty human use, Give examples
pf dclions peopie can take to prozect the qual-
ity af water.

WLEET Wustern Sugienal Ervironmental Coucation Council.
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Postenbeam Booming Town
Or
Big Trouble in River City

| would like to build a dam on the Onion River that runs through the tow
of Posten beam (See attached map.) The water behind the dam would back
up and flood some minor rapids and the insect infested Big Swamp in the
north part of town. Down stream of the dam there is a swamp that | would
like to drain and sub-divide to build alovely housing development. Take the
position of Town manager and respond to my request. Please consider the
following:

o Thedam will provide low cost eectricity for an economically
depressed area.

o Thereisan agquiculture enterprise (fish farm) planned near the
reservoir.

o Theloca farmers will use the reservoir to supply water for irrigation

thus enhancing the growing season for produce.

More houses will increase the taxes paid to the town.

There are trout in the southern end of the river.

Thereisarare bog plant that grows in Big Swamp.

Big Swamp collects and purifies water from farms in the northwest

corner of town.

0O 00 O

Use the following titles in your response. Hint: there is no one correct
answer. You need to decide what is important to you and defend your
position.

Titles:
Statement of Position (Will you alow the dam and development to be built?)

Rationale for Position (Why are you taking this position?)

Student River Monitoring and Citizenship
Lewis Creek Association/ Shelley Snyder



River Investigation Data

Class Date
Test Result Standard Test Result Standard
Dissolved Oxygen S4mg./L Nitrate S>10mg./L
Biologica Oxygen
Demand
River DO, S=0.05
Phosphate-Ortho mg./L
Lab DO,
DO:-DO; = Demand
Carbon Dioxide S=0.0t0 0.8 Turbidity or Color < 15
mg./L Color
Vdocity Average Total Solids
Cddum &
Magnesum
Totd Discharge Macros
Average % Mayflies
% Stoneflies
% Caddisflies
% Others
S=6.8to
pH 8.0 Chloride
Alkdinity S=>25 Ste Andyss 1 sheet / team
mg./L Field Sheets Site sketches
CaCQO3
SLR
Fecd Coliforms Fictorid Digitd
Evidence Video
Temperature Seasond Data Resultsfrom
Management al teams

Student River Monitoring and Citizenship
Lewis Creek Association/ Gay Mary Craig




River Investigation Teams

Class Date
Test Team Members Test/Task Team Members
Dissolved Oxygen Turbidity/Color
Biologica Oxygen
Demand
Carbon Dioxide Chloride
Vdocity & Discharge Cdcdum/Magnesum
M acroinvertebrates
pH
Mayflies
Alkdinity Stoneflies
Caddisflies
Others
Fecd Califorms Ste Andyss
Temperature
Camea—SLR
Nitrate Camera— Digitd
Camera—Video
Data Management
Phosphate Tota
Presentation

Student River Monitoring and Citizenship
Lewis Creek Association/ Gay Mary Craig




APPENDIX 4

Benthic Macroinvertebiaie Sample Site Field Sheet

Sample site should be In rifffe area with stream velocliy between 0.4 - 2 ft. Iacc,

SECTION 1. )

Rlver: Towr: Estmated Fievation:

Sltc #: Site Locatton [be spedfic);

Namels]: ) Date: Tiroe: # BEeplicates:
Weather:  today: proy. 2 days:

Sample Type: fchooscone) - Kick Net Artlficial Substrate Dredge

SECTION IL ETREAM CHARACTERISTICS (taken at the sample site)

1. Water Temp: 2. Alr Temp; 3, Avg. Wadtke: | 4. Avg. Depth:
(sample Zx -fzample 1x) [sample 1) {sample 3x
and tale a t ard take . A
avernge)l b. aserpge] b.
. [ 8
5. Avg Velaclty L ft. fscc. (Sample 2x and take averape) _ B0, ft fsec average [(v1 + v2) + 2]
Hme It takier a floal o fravel 10 fL a 1oft - = vl
. b. 100 = = v2 -
&, Feiative Flow: folrck) present floos High Average Low
reiative te your estimate af year round average prov. 2days: High  Average Low
7. Sedlment depasiis; sludgs sawdust sand paper dber ather
B. Docs lhe water srcll of: sewaps oll . chlaring rin efs other,
9. Water color:  greeh. lea, milky, cloudy, muddy clear - other;
10. Algal Growth:  »>75%_ 509 - 75%____ 25%-50%  O%-25%__ Nome__
- ¥ of botlom canerad
11. Docs the river appear o be s—tra.lgutcnﬁi or channcllzed?: ¥ o Iy Dreseribve; _
12, U]:ftrea.m Lroun?; Y or Iy How [ar upstrocam
15 the dam?; o
13. Are there wastewater Ueatment plant discharges upsircom? Y or N Distanes:

14. Dgﬁl}fnu go¢ pips anplving direcily into o0 ey He water Y o0 N

.‘f-‘:s-'—..,.'_“.. . — - — - —_

Licw many:
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SECTION II. HOW WOULD YOU CHARACTERIZE THE SETTING:
Place & “D™ for Doeminant and X IF Present fotherwise Jeave Blankd

Roadles Wooded Area Croplatd Dafry Farm Scaticred Residential
‘Wooded Ara w/ Roadx Grazed Pasture Park Area Village or Urhan
Woodlaet Logging Area, - Ungrazed Meadow . Golf Course Commerctal indugiris] ’

SECTION IV. STREAMBANK CHARACTERISTICS

I1&. Lefl Bank (facing upstpeam]
Shrubs | % Grass . - -9 Softwood 96 Hardwood 9% Unvegetated W
Is upstream bank unstable or eroding Into stream?

16. k (faci tram

Shrubs % Grass % Sofiwood 9% Hardwood % Unvegetated_ %
[z upstream bank unstable or eroding inio stream?

17. Please skeich a segment of the river simambank & eorridor and (ndleate where your samgle site 1.
[Please note any uousual chservatons)

ﬁ_ﬂmlc

directiom

o ofllow
Fa
-

SECTION V. HABITAT CHAR&GTERI?TICS

18. SUBRSTRATE COMPOSITION - The composttion of the streambed in the area of your sample.

44 Bod.niu:k 9% Boulder 9% Hubbie_ . 9% Gravel 94 Band o, St So Chymauile

(=107 (2 -107 [1-29 (.17} {casily Drebixds
snapendod)

19. EMBEDDEDNESS - Percent surface area of larger particles [Ixuﬂdcr, ribble or gravel] surrounded or covarsd by
floe sedimment {=and o 5116,

<S% B-25% _ 25 -80%_ - - 50.75%_ TE4%

. OVERHEAD CANOTY - Perecntape of stresin widlh covered or shadowed by overhanging grasses, shrubs and toees. .
. =58 : 5 - 2594 25 - R%H_ &0 - 7E, 754Gk _

Motes;




