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PREFACE

Marine deirss has boen idesitified as a sig-
ntficant national marne podution peoidem. [t ad
vorscly impacts wilditfe, acsthetscs, navigalion.
comstal cconoaues, and environmental quality
Althoagh marine debels s part of the nuach larger
sold wast e problem, efforts to roduce muasine debirls
can contnbate sagnificantly (o soving the overall
problesn

In August 1589 the Center Sor Marine
Coaservaton created a Caltfornia Marinse Delicls
Steering Committee with 60 representatives from
fedoral, state, and local governesent. Industry. o)
sems froupe; scienUsis: educators: and indhiduals,
The Stecrmg Committee develoged the California
Mavine Iebris Action Man, which outhines 22 rec
cenznendations 1o eliminate manoe debeis

The Soeoring Committec’s Education Sub
commnittee, ¢hatred by the California Coastal Coun

mssion, Wdentified education 1 the schools xs it
highest priority. The Subcommiitee gathered and
revicewod all avallable manne delrts activities and
curmicuda. Aller roviewing the matorials, the Sob.
commntioe chose soase of the best mmuartnse delirts
activitses and adapied them and then developed
additsonsal activitses for middle and hagh school
students, Save Our Seas s the resslt of two years
of revising and tosting msarine debieis actavities. The
Sawe Oy Seax edocalion peogram consists of a
curriculumm anthology, teac her tralndeg workshops,
arsd a ssarine debnis newsletter

The goal of Edvcation Subcommiitee and
the Sace Our Seas marine debeds edocalion pro
groan is (o oducale the general pubdic about manoe
debres and empower studonts 1o bocome part of the
SOt hon
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INTRODUCTION

own ocean. It is & fascinatng place full of secrets to
be discovered and mystenes Lo solve.

The more we Jearm about the occan, the more

craton axygen — four times s muasch oxygen as groen
planits on land — and regulates the global climate.

If all life i the cocan should conse 10 exast,
then animal Me on land would only extst in extrooaely
small nussbers — it all. For a healthy extistence
o land, we must take care of the life-gIving ocoan —
for cuxr existence depends on the ocean. Our sur-
vival is connected 10 the survival of the ocean. Henee
the harm we do to the occan, we are ultimately dotng
10 ourscives.

I recent years the workd has witnessed the
demise of the health of the ocoun from such sctvy.
tes as ol spdlls, over fishing. and garbage washing
onto uninhabited isSands. n the past five years, the
United States has witnessed garbage basges Jooking
for a place 10 off - Joad, medical waste washing onto
popralar sunbathing beaches, and wikdife strangied
by carclesaly tossed six-pack rings. We are taking
for granted the rescarce that gives us Be and are
rcating the occan as If # were & garbage dump — a
place for uswasted trash - instead of a place that
suppiies us with food, water, and axygens.  But for
every chowd there & a stiver Mning. Our siiver lining
Is that something can be done to stop the tide of
trash,

Save Our Seas

Poople are juinang across the pation and
around the world to pick up the trash littering the
workd s cosstlines. Every year thousands of people
velumitcer cach fall for the ansvual Coastal Cleanup,
Vobunteers spend theee houss pieking up trashs and
recording what they find on specially designed data
cards. The data cards are sent to the Center for
Martne Conmervation and entered ierto the Intorma-
theesal Marine Debrts Data Base. The information
feom thye data cards Is analyzed to iderstify the types
and amsounts of trash littering the coastline and to
determine the possible sources. This informsation is
used to create solutions to the problem of marine
debwin

Picking up the trash, however, Is only part
of the solution. We also noed to educate poople
about the larger sobid waste ssue. The Uniled
States has become a “throw away” society. Dispos.
able wems and excess packagng are thrown o
the trash can. The trash can s convenlently
cmptied tnto the oty garbage truck and whisked
away to the landfill. But what happens once the
landfill is full? Do we transfer all of our trash to
Noatng barges 10 roam the sea? Part of the answer
Bes W0 reducing the amount of trash we gemerate,
reusing rmaterials, and recycling. The muastone debels
curticudum sddresses these Isaues.

Now ¥ Is up 10 yous and your students 1o use
thes book and join the effort 10 end martoe debeis’

_hrsinsFewrfoatnock.

Marta Brown-Baboock
Director, Pacific Marine Debts Program
Center for Manne Conservation

© Cerrter for Mariie Conservation and Calfornia Coavial Cormeniastion




HOW TO USE THIS BOOK

. Organization of the Materials

Save Owr Seas v devided Into four units:
grades K-3, 4.6, 7-8, and 9-12. Each umit ad-
dresses why we should care about the marine
enviranment, the marine debiris probilem, and how
individuals can be part of the sodution. The curricu-
lum also beidges the gap between marine debais
and the larger solid waste Issue.

The K6 section integrate mudtiple sulijects
including science, math, geography. social science,
language arts, and arnt. The 712 section was
developed specifically for science classes, yet still
manages Lo integrate soclal issues. Secondary level
students learn fleld methods and techniques while
analyzing the marine debets problem. Participation
In a waterway or beach cleanup is encouraged in
cach unit.

The curriculum s designed o encourage
students to think about the complexity of environ-
mental problems and assess the information avall-
able before making decistons, The activities take a
hands-on approach 1o current enwironmental is-
sues and are desigrsed (10 help students make
personal choloes and realiee the indiidual’s poten-
sl to create positive and effective changes in
soclety. Each unit concludes with & “real hfe”
suocess story about what students of all ages are
dolng 1o protoct our Earth,

Organization of Each Activity

Each acthvity includes recommended grade
level, major subjects from which the concepts are
drawn, major concepts covered in the activity based
on the Califoenia Depastoent of Education’s curricu-
lum frameworks, skills, estimated duration, setting
{indoars or eutdoors), and key vocabulary.

Each actmvity also inclides the obgectivels)
of the activity, the method employed, background
Information for the instructor, matenals needed,
stop-by-step procedures, suggested means of as
sessing the students’ comprehension of the mate-
ral, at-home loaming activithes, extensson activi-
ties, and the original source of the activity or
Irformation.

Maxty of the activitses begn with & proverh
about the ocean. We suggest you begin each

activity discussing the proverb, and what the occan
symboltzos (o that particular culture. Emphastee
that the ocean undtes cultures around the workl,

Appendices

The Appendices include handouts required
o multiple acthities, a play about marine debiris
that can be used a8 an extension activity, a list of
resources that includes agencies and organizations
referred (0 In ane of more of the activities and other

avadlable marine debats materials, and a glossary.

And Beyond

The Center for Mastne Canservation and the
California Coastal Commisséon would ke to keep
i towch with everyone involved in the Save Owr Seas
education program. If you have any suggestions,
additional Information, or need assistance, please
comiact us,

Also, if your class Is interestod in becosning
pen pals with other students involved In tackling
marine debels 13 the Unsted States or around the
world, please contact the Center for Marine Conser.
vation. 312 Sutter Stroet, Suste 606, San Francisco,
CA SM108 (415 391-6204,

We would ke to hear about your students’
suCCess stories n the fight to end marine debeis, 30
serxd us your stories about how you helped SAVE
OUR SEAS
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ACTIVITIES BY SUBJECT

5 g | E
Activities at a Glance 2 B
| N
1
| 5 3| 5 3
Grades K-3
Sandcasties and Sunbums . .

Marine Debris: H Can Be Deadly

Trash: It's Everywhere!

The Storm Drain Connection

Adopt-A-Beach Cleanup

Take-Home Recycling Kit

Grades 4-6

Wilditfe and Marine Debris

What 1s MARPOL?

Cemn&lhc Message Out
Record Keeping

Lr What Happened?
Grades 7-8

Web of Life

Too Much Trash!

Marine Debris Survey

Packaging Your Product

Stenciling Storm Drains

Recyeling in Your School

Grades 9-12

Marine Debris: Sources and Impact

Searching Out Nonpoint Sources of Pollution

) —

Consider the Connections

Scientific Beach Cleanup

Beach Cleanup Results

Marine Debris Task Foroe

Save Our Seas
© Conien Sgr Marias Conpervatnon and Calarnds Coastal Comendantn
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SANDCASTLES AND SUNBURNS

“Drops from rivalets put together form the ocean.” Japanese proverh

ARARARARARARARARARARAR AR AR Rt eRy
Age: Grades X3

Suljectsi Coography, Scierce, Art, Language Aots
Conceptual Framewark) Scence Franework A bealtly i
vidoad understands and Interaccs with 1he somtroniment. IMing
Pings and sysierza demanstzate a structuoe /fusction relation
slip the Earth. within s ustverse, Is comstantly changng.

Histary-Social Sesence Prameswork. Develop location siolis
] understandinng.

Vistaal ansd Performing Arts Framewoeh: The arts are mpos-
et k1 the education of all studeats 3 prosade e Tadunoed
leaming and Lo develop Lhe fall poterrial of Dol minds; the arts
provide e sonsary and peeceptual gea esseniial 10 e
developenent of morrverbal comouriscation

Engtinh Lacg@uage Aris Framesork. Linking personal expe-
riences and prior knowledge provides apportunitios for tuding
anguage siils and revognining common background expen.

mees.

Shills: comurmurscating, companng. constructing, Mertifpng,
S VING. Visulilang. wriling

Duration: M mizutes (Pagt 1k 20 menunes P 21 20 misules
Part )

Sattiag oo

Key r Eank, planet, water, covan, bearh

L R R e

Objectives: Students will be able to: 1) percotve the
Earth as & water planet. label the oceans of the
world. and establish a relationship between where
the students live and the proxienity of the ocean: 2)
dentdfy the many ways that they use and value the
marine eonvironment; and 3) establish a connection
between the students” Bves and the pertne esniron.
ment.

Meothod: Students imagine the life giving ocean,
and then codor and label the oceans on a map, The
students also locate where they live In relation 1o
the ccean. Students pantomimne thelr favorite
beach activity and then create either a clasa collage

Save Our Seas

or an individual beach book that shows people
using the beach in various ways.

Background: Why s the occan so lmportant to
those of us living on land? The ocean covers moee

than 70% of the Earth, and Is similar 10 a glant pot
of soup full of creatures floating n every teaspoon.
Tiny. tiny plants called phytoplankton Mve in the
top layer of the ocean and produce four thnes as
much oxygen and food as do land plants. Phyto-
planksan & the main food source for many organ:
s that the In the ocean. Why is this lmportant
to husnans? More than half the world's population
depends on fish as its madn protem source, Both hfe
in the water and on land depend on phoytoplankton
for survival,

The closest that many of us get 1o this worder-
fusl, Nfe-giving ocean s by visgting the beach. Deaches
are the stpleat, most direct. and least expensive
accoss o the marine environment. However, the
sheer number of people who visit the Deach and use
the ocean during the year can greatly increase the
volume of debis left Behind — delirts that greatly
endasgers the life of this environment. The Save
Our Seas Marine Debris Education Program has
been created to give students a chance o Jeam
more about the martne enviromenent while also
learving how to care for i,

This particular activity uses guided (magery
and requires students 1o create mental poctures of
the marine environment. Studies have shown that
using lmagery can enhiance & person’s capacity to
ranember concepts, words, names, and jdeas
Students will begin formaing mental lmages of the
occcan and begin understanding the connection

© Comer far Marwe Conmerviinm and Calforsis Coastal Comertission




between the ocean and thelr Hves.

Materials: Woeld map [see Appendix C), crayons oc
coloring pencills, picture magazines, ghoe, scissors
fone palr per student), butcher paper or construc.
thon paper,

Procedure:

PART 1: Color and Labsel Oceans on a World Map
1. Beginthisactivity with a lesson about the Earth
as the water planel using a globe < a sap of the
world, Include in the lesson the significance of the
ocenn o all life on earth,

2. Hand out two paper plates and a copy of the
world map to cach student. Have the students cut
out the continents of the workd and paste them oo
the back séde of the pager plates. Next have them
color the empty space blue and labd the following
ocears! AMlantic, Pactfiic, Arctic, Indan. and South-
em (Amtarctic), Staple or tape the paper plates
together to oo a modiled gobe. Have thess locate
whiere they live on the map with a red X

e

3. Discuss with the stusdents the prosimity of the
ocean. Ask the studenits ff they Bave over been Lo e
beach and/or seen the ocean. Have the students
describe what the ocean was ke (sight. sound,
touch, smeB). What did they do when they visated
the oceun? Do thewr pasents visit the beach or

ocean? Do they Me to fish? Do they cat fish for
dizeer? Wheve does the fish coese from? Where did
the 8sh live?

PART 2 Stuadent Passtomimes

1. Begn this activity by asking your students o
close their eyes and visuallee themselves at the
besche the sand Is wet and cool and squishes
Detween thedr toes; they hear the waves poursding
on the shore asd the gulls screeching overhead,
What ase they doing at the beach? (They may be
waimuniey], having a plonke, body sarfing. buikding
& sandcastihe, safing. looking at shells, playing
frishee, taking péctures, and so on.) Wall a few
minutes for the students to review thelr smages.
Then have cach student for a few of the students
dopending on the stoe of the class] pastomioe what
they were doing at the beach, Have the class guess
what the student i acting cut. Hold a brief discus-
shon on why these activities are popular at the
beach ard why people have different ideas abous
what o do on & beach,

2. Now bralnstorm with your students about the
vanous people who use the beach Bor example,
tourists, fishers, Native Americans, park cangers,
etc.). Many different cultures all around the workd
use the ocean. Look a1 the world map. Point ot
that the ooeans unify the continents of the world,
Ask your studenits 10 Imagine that they become
each of these people (one at a timel: What ts 8 that
they're doing at the beach? Are they using the
beach for food? for shelter? for fun?

PART 3 Beach Book of Class Collage

1. Have students cut péctures out of the maga-
zoes showing poople using the beach.  Digger
poctures will work Better for a large class collage.
small pictures can be used 10 make a “HBeach Book”™
of album. Decorate one of the class walls with the
poctumes,

Assessment:
Havve stiadien s draw a pocture of the occan and write
thetr own beach book or a stoey about the class

collage

Al-Homse Learning:

L. Ask parents to help thetr children find a pictuse
of a marine astmal (0 a book of magazine, o on a
calondar. Pazents and students can discuss how
that partscular animal gots its food and moves. Ask
students 10 being in the pecture, o possible. and to
be prepared (o tell something about the animasl.
2. Ask pagents 1o explain %o thetr children how
et famlly wses the ocvan and why the ocean Is
impoctant, How did their anceston use the ocoan’?

Sandcasties and Sunbums 3




Ask the students to shase with the class what they
learned at boane

Extensions. ‘
l. Read alowd porms and stortes inspired by the

beach and have students write thelr own poems

about the beach.

Source of Activity:

Adapted from “Adopt-A-Beach School Education
Program” ~ a collaborative project praduced by the
Caltfornia Coastal Commisséon, the Tarlton Foun-
dation, and the San Francisco Recydling Program
The proverh came from Japanese Proverbs and
Saytrags by Daniel Crump Buchanan, Usniversaty of
Oklahoena Press: Nosman, OK (1965),

r

Guided Imagery Tips

1. Ask the students to lay aside all mate-
rials and 10 sit in a comSortable position
with their eyes closed

2. Waat until the room Is quiet and then
begin reading or speaking (n a show steady
volce allowing enough time for your stu- '
dents to create mental pictures

3. Allow time for your students to review
thedr mages, then ask your students o
open their eyes. r
4. Begin discussing the student’s Imagos,
5. Remember thelr are no méstakes in
mental Images.

(S

Save Our Seas
€ Cender Jor Marioe Comservation and Caltiorris Coastal Cormenlssion




MARINE DEBRIS: IT CAN BE DEADLY

“The sea and the alr are common fo alil™ proverh

BARARARARARASASARASARARARARRARARRE RS
Age: Grades K. 3
Sebjecta: Science. Math, Socis) Sowrwe
Conceptual Framework! Sience Framework: Hespect bor na
ture develogn froon undeneanding bow saiure worbs Sviang
Ihings and systemms demmonsbrate & SN tuee fundtion selstion
ahip L s daverse: Butsans alfect The- aoean scosystemn ladapiad)
Mathessiios Framework: Miysical matersals, plctures. and
dagrans aor related 0 mathemalioal Meas e mmatios are
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Objectives: Students will be able to: 1) experience
I & simulated setting the negative effects that
plastics, In particudar, can have on the feeding
activitdes and health of marme amdmals: and 2)
consider the effects of plastic debris in the oocans
and on the beaches froen an anlmal's perspective

Method: Younger students (grackes K-1) play two
differenit games: one demonstrates an anbmal's
emtangdement in marine debrls while the other
demonsirates ingestion of masine debris.  Older
students (grades 2.3) play o gamne that stmulates
the negative effects plastic trash can have on the
foeding and survival of marine animals

Background: lLong ago, finding & sunken box of
R0k colns was a deep sen reasure, but today people

reallze that the sea ftself Is a treasure, fll of life 1o
discover. Scientists believe that life began in the
sea, and that millons of Efferent crganisms have
evolved over bidllions of years. A tremendous varsety
of ltfe fourtshes tn the sea. In fact, it Is estimated
that niine out of every ten organisms or Earth live
in the ocean

Animal Iife in the oceun can be divided Indo two
categories: vertebrates, andmals with backbones.
and invertebrates, animals without backbones.
Irvericbeates include andmals such as oysters
rabs, pertwinides, jellyfish, and octopuses which
are believed to be the msost Intelligent andmal of this
category. Vertohrates include all fslses, sea turties,
and marine mammals such as whales, dalphins,
weals, and walruses. The fish (0 the sea delight the
imagination with a variety of coloes, shapes, and life
styles. Sea turtles are repliles that swim in the
oocans; the fepnade sea turtle leaves the ocean anly
to crawl on shore (o lay her eggs in a sandy nest,
Seals are marine mamanals that inhabic all the
world's oceans, from the polar arcas of Antarcticn
anyd Alaska to the beaches of Hawatl, The ocean is
also hoane for whales, the largest creatures to live
on this planet. Scientists have been fascinated by
the highly developed comimunscation systems used
by these mamenals and hope to one day understand
more about the clicks, whisties, and songs emstied
by the glants of the sea

All these animals can be harmed by plastic
ltter. Marine mammals, birds, and fish can be-
come tangied i plastic fishing line, plastic strappéng
bands. six-pack rings, or other plaste trash that
ends up in the occans. Onee tangled. they spend
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energy Lrying to get free, may beoome sick or weak,
and even die. Certaln marine anlmals also ssbstake
Plastic trash for food and cat It. Masyy andmals have
dfculty digesting plastic, so the plastic ressalns in
the antesal's stomach causing & fecling of Saliness,
The animal, feeling satiated. stops eating and even-
tually starves to death,

This deadly trash Is known as marine debeis. It
Is trash foursd e the cocan or along s shoces, It
source can be classified as either “cocan-based” or
Tand-based.” depending can where Bt enters the
water. Ovean-based debris Is waste disposed of In
the ocean by ships. Land-based debris, on the
other hand, & debirts tha! blows, washes, or Is
discharged 110 the water from land.

Materfals: Pictures of marine wikdife (attached).
Fee grades K-1: one rubber band for each child: a
tray or shoe box for every three childron: plastic
foam pleces (from packaging. beastag chalrs, o
potting sotll — 1/2 cup per tray: bard seed, white
beans, or popoorn — 1 1/2 cups per tray: and a
spoon and cup per chidd. For grades 2-3% tape:
multh-colored beads o arry other serall multi-colored
items: a “calorte chart™ and “score card”™ [see al-
tached),

Procedure:

PART |: Before playing the games that follow, talk
about “who's who™ in the marine environment with
supperting pictures of the varkous animads. (You
may want to use the pictusos brought by the
students as part of the At-Heoae Learmning froem
“Sandcasties and Sunburms.’)

PART 2: Grades K-1

"Getting Out of a Bind" s a stenple activity that
teaches empathy for wildife by simulating an
argmal’s entangement in plastic ltter. The proce-
dure In as follouws:

1. Use avolunteer 10 demonstrate. Put & rubber
band around the back of his or her hand, catching
the thumb snd Bttle finger (see diagram), Mave the
child try 10 remove the rubber Dand without using
the other hand or teeth or rubbing 1 againse
scenething.

2 Hand et ruliber bands for everyone to try, Tell
each chidd 1o peetersd bes o her hand and asm s a
gull entangled in plastic. For exampie. the hand s
s head, the fingors 88 beak and the foreanm Its
mock. Cup elbow with free hand, Place nabiber band
around the "beak” or “neci” Allow children ondy 30
seconds 10 free themseives. No helpers!

3. Is everyone successful In untangling them-
selves? Many andesals don't get free, of course, and
sarve, strangle, or suSocate,

Save Our Seas

4. Discuss the fllowing with the chilldren: What
Pphastics or other material could the rubber band
represont in a matural setung Mishing lioe, plastic
sb-pack rings, fishing net. packing straps]” How
oould an animal get into a situation In which Nshang
N, strapping bands. six- pack rings, or & net would
entangie 17 (y swimeneng 010 plastse accsdentally,
Also, & bird cight ent the Bait on a Sishing e, then
become entangied or take 1he line back to a nest of
wvilnerable babdes ) Some atudents might have
rubbed thetr hand against the table to remeove the
band. I the marioe environment, what would
antmals rubs thetr heads against” Probably a rock
What would hagpen 20 an asdmal that rubbed its
head against a rock untdl the band came off?

PART X Grades K-1

Thits activity helps chdidron understand how ant-
mals can mistake plastic for food.

1. Theobject of this game s Lo collect us sach food
as possible In the time allotted. Because of the
collection method and the short time allowed, sosoe
plastic will be gathered also.

2. Ineach tray. mix plastic peeces with bird seed or
popoorn. Have three children “foed™ ot each tray for
30 seconds. using thesr spoons as beaks. Each
child should place the spoonfuds of food Inte his or
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her cup or “stoenac ™ When time s up, the children
will examine their cups for real food and plastic.
Help the children cosnt and recond the péoces L two
columns on a sheet of paper

3. Have the students retum the plastic pieces 10
thetr cups and begin Lthe feoding exercise agaan,
Continue the exercise umtil the birds stoonachs are
full of plastic and they don's feel like eating any

e

4. Ak the chiddren what they thisk will happen to
birds that eat plastic. [Since plastic s difficult to
dgest, Itcan buikd up in the Bards' stoemnac hs taking
the place of real food. The birds feel satiated
gradually stop cating, and slowly starve.)

FPART 2: Grades 2-3

“The Feeding Game: A Stmulaten of the Perfls of
Flastics™

This gamee simuiates the nogative eflects plastic
trash can have on the foeding and susvival of
manne animals, Through several rounds of play.
players collect colored Beads that represemt the
food of marine aniosals. [ the first round, the
players determine the number of calories their
animal needs to stay alive. In the subsequent
rourds, the players are physically himdered in soose
way from gathering food 1 thetr normal way,

Roursd ¢

I. Read the second 1o the bast parageaph of the
bBackground information aloud to the group, and
explain that they willl be playing a gasoe that sbimwy
lates the way animals can be harmed by plastic
delbiris in the ocean

2. Remove al of one color of beads from the bag
2. A the white beads) and set them assde for
ater

3. Have the players stand along one wall or on the
side of the playing arca. Desdgnate an equal num
ber of the playors as sea Bons, gulls, sea turthes, and
salmon. Pin or tage a pacture of the corresponsding
antmal on the front of each student. Tell the playors
that they witl soon find out how much they need to
cat cach woek In oeder Lo stay alive

4. Exgpiamn that ooe round of the game represonts
a week of foeding and that when the round begles
they should collect m musch food as they can In 30
seconds. Warn them 1o move safely and not 1o run
o other playvers

5  Scatter two handfuls of beads around room
(appeoximately G- 10 per playes). Say “Gof™ and then
30 seconds later call out “Stopt™ The players should
return 1o thedr positions along the wall with the
Beads they have collected

6. Flayers should then count the cumber of Deads
they collected and cakulate the “calortes™ by color
according to the chart [atsached). Each player's
total is the number of calories required by thewr
martne animal each woek and Is the amount they
will need 10 collect In the following rounds i order
to stay altve. Have each player, oo by ane, call out
the number of calories they will roquire i the
following rounds and enter thoir names and the
calories they gathered under Round # | on the score
card

Nound & 2.
L. Collect the Deads from the players, scatter them
again, and explain the following:

The sen Boos were cunous about somethung they
saw Nloating in the water and got tanglod (n & plastse
strap. To symbolive this, the playors who are sea
Bons must crouch down. grab thedr ankles with
thetr hands, and waddle in thas position. inatead of
walking or runming. during the next round of play,
(They can still use thedr hands to pick the Beads up)

The fishy swam 1020 a six-pack ring and got stuck. To
symbokoce thas, the players who are fish must keep
thedr lttle Ningers claspod together belund thedr
Dacks at all tUmes during the next round of play.
even while picking up the boads

The sea turties tried 1o cat a plastic bag, which got
canght In their throals, so Bow 11 & very hard to
swallow anything clse. To symbolize this, the play
ors who age sea turthes mast put oee hand around
thetr throat and may ooy use their free and to pick

Marine Delets: [t Can Be Deadly



up AND hold ther beads once they've collected
them,

The gullis’ fect got caught in plastic fishing line tha
was Jeft on the beach. Tosymbollee this, the players
who are gulls must hop on one foot during the next
round

2. Jumt bedore beginning the second round of play.
designate oo o two of cach type of antmal and tell
them that they were hucky enough 1o bave recovernd
from Ingesting or becoming entangled in the plastic
trash, and can play the round unbindered. Then
circie the Y or N cn the score card to lndicase which
players are o are not srpalred.

3. Call out the beginning and end of the 30-second
feoding period. Players should again retum to the
sidelines and calculate their calories according o
the calorie chart. Enter the number of calorses cach
player collected under Round 2 on the score card,
Compare and dscuss the differemoes between calo-
ries collected In Rounds | and 2 for the hindered
and unhindered anlmals.

Round # 3

1, Collect the beads from all players, this time
quirtly adding the white beads that had beens
previously removed, Scatter them again in prepa:
ration for the finad round,

2. Tell the players who were hinderod last round
that they remain hindered by the plastsc debets, and
those who were unhindered resmaln so as well.

3. Call out the beginming and ending of the 30
second perned.

4. Playors should return o the sidelines and cad
culate thetr calorses. Explain that the white beads
represent plastic pleces that have no nutritional
value, but tnstead the antmal wastod encegy finding
and foraging on the plastie items. For cach white
bead collectod, each player must sabtract 10 cale
rien.  Eoter the number of calones each player
collectod under Round 3 on the score cand,

Descussion ~ Discuss which players did and dd
ot mect their caloric requirements. Find out If any
of the hindered players thetr collection
rade in the third round. I any did, explain that this
may be doe (o them growing accustomed 80 thedr
hindrance. that entangied sea antmals
could also become accustonsed to thedr hindrussce.
but that they may also weaken and die

Assessment
Axk your stodents what kinds of trash repeesent a
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danger 10 sarine animals, either through lngestion
or entanglement. Where does this trash come from?
Have students glue the trash froes the entangiement
and ingestion activities oono the class collage made
the previous day.

Extenslons:

I, Watch the Cemter for Marine Consorvation's
Martnw Dvbrts and Entanglement shide show, which
iustrates hazasdous effects of marine debels on
wikditle jsee Appendix || Resources], After the slide
sbow have the dass brainstorm solutioos o the
marise debirts problem.  Highlight the actions sxdi-
widuals can take.

2. Flana trip toa local aquartum to see the animals

they have been portraying.

Source of Activity:

“Cetling Out of a Bind™ and “The Early Bird Gets the
« o Plastie?" i froem the Untversity of North Carolina
Sea Grant's "Ripples: A Big Swecp Elementary
Activity Guide.” “The Feeding Game: A Stmalation of
the Pertls of Mastics” is from the California Aguatic
Science Education Consortium's “Mastic Klimina-
toes.” Proverb from A World Treasesry of Proverbs &
25 Languages by Heory Davidoll, Random House:
New York, NY (196
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Score Card Number of Calories Gathered

. 7 Player's ] Physically x
Name Il Animal }| Round #1 || Impaired }| Round #2 ||| Round #3
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-

I Y.
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Calorie Chart

Each colored bead represents an item of food for a marine
animal.

Each color of bead represents a different amount of calories.

Color Number of Calories
Yellow 3
Red A 5
Green . ’ 10
Orange ///ﬁ"s 20

10 Save Our Scas
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TRASH: IT'S EVERYWHERE

R AL L T e R T e
Age: Urades X2
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Lt
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Objectives: Students will be able to: 1] ussderstand
that marine debris comes from people: 2) identify
thee vartous Kinds of trash and discuss rethanking.
recycling. reusing. and reducing as ways to lessen
the amount of trash: and 3 create a class recycling
cenler o demonstrate how they can play an im-
poctant roke In reducing waste.

Method: Students examine actual trash from a
trash can @ass, paper, plastic, otc.) and chassaly
whether It can be recycled. reused, or reduced.
Stuadents st up a recycling center in the classroom.

Background: [t is tmgpoctant (o remsemnber that
trash has the potential to beooame martne debris.

Trash thrown in the street can eventually esd up in
the ocean.
What makes up our rash, and why is there so

Save OQur Seas

mch of 517 Trash is amything that is thrown away.
Every day we throw out greal guaantities of valuable
materials, Paper, which is oftens tossed ot after
cnly ane wse, can be reused in different ways and
then recycled. Cans, ghass bottles. and some plastacs
can be recycled and in some cases reused before
recyching. Yet these items abound In our landfills.

In addition. one third of our nation’s trash by
vobume by packaging. Packaging is often costponed
of nom-reasable o non-recyclabde materials. Also,
some packaging for conscmer goods is mach larger
than the product it holds in order to Mizact atten-
Do and increase sales. and fts disposal is Nlling
our landfills at & staggersng rate.

Uy becoming more aware of what we throw
chm-wwntobmhmunmm
of waste we prodoce, and decrease our
on of natural resources, llrmuhnmmuble
and recyclable can be dentifiod and respoved from
the waste stream. Recycling centers In many cities
and Lowns are now equipeed 10 accept cans, bottles,
alangoum, paper, and some plastics. With an
swareness of recyelabde matersals, studesits can
esmlly reduace thelr contriution o the trash onses
by reasing. by sddecting peoducts that have the
Seast amount of packaging and /or have boen made
Eom recycied materials, by buying recyclable fiema
i place of son-recyclable items. and by recycling.
The reuse and recyclisg of goods will result in the
roduction of waste, and our natioes will save valu-
able energy. resources,. money, and land. Al the
same tUine, we will Be protecting the ocean and its
inhabitass from marine debein. By reducing the
amount of trash we generate, we are reducing the
amount of potential martne debais.
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Materfals: Tabde in Sont of class, & pecpared
waste-paper basket “from the toachers’ reom” full of
trash iInchoding: lots of pager —whate, color, Possy.
newspaper; a paperboard box or two; & plastse 1 or
2 liter soda pop botthe: a ghasa pop botthe: a small
hans Jar, a paper cups an alumssdssum can: aluminm
foll; plastic grocory bag pager rocery bags a throw.
away plastic toy., A copy of the “Thyee R's™ Iat

tachod), a kst of pecycling conters I the area for
cach student, and cusbeade recyocling Imbcmation
o your commumity has this service)

Procedure.

PART 1! Class Descussion and Desonstration

1. Lead a class discusesson regarding where trash
comes from.

2. Iwing In the prepared “teacher’s room” waste:
paper baaket, Pull some newspapers out of It and
cover e demonstration table with them. Tell the
students that soday we are going 1o vestigate the
trash from the teacher’s room, Then, drassatscally
dump the contents of the wastcpaper basiet on the
abile.

3. Hold & brsef discussson about how the trash is
disposed of asdd where [t goos, Dtagram ot on the
board using stangpde sketchos and asvows.  Vor
example: from leacher to wasicpaper basket to
school dumpsser 1o garbage truck 10 the transfer
station 0 semi-truck and tradler to the tandiill sae.
Note that landill sstes are bocoming overcrowded
4. Now scpurale the pager out and put 10 one side
of the plle. Polmt oat how moch there is and that it
can be recyclod to make new paper,  Tell the
students that paper makes up balf of the trash senst
2o the landfll and that recycling will reduce oves-
crowding of landfils. Hold up samples of the paper
polnzing ot sheots that have only beon usod oo oo
side, pleces that are only used In part, newspapers
that were used 10 cover the demeesiration table

Ask the students of there Is any way i whach same
of the pagor could have been used over before it was
theown out. Consider note paper, scratch paper.
art projects. homework, Jetters,

5. Tell them which conters in your asca accept these
recyclables.  Ask o any of your students have
already beon 1o oo of these contors. Finally, post
information about noarty recycling centers in the
clasaroom,

6. Now polnt out what is Jeft — plastic bags, plastse
1oy, plastic wrap. Hold up the plastic Loy, asnounce
that yeu do not have any use foc the Loy and ask If
amyone else has an kdea for 1t You can then give o
10 & student for a younger brother or sister, Youcan
dosate It to a local charity. Foous on the oo
recyclabties. Ask how the users of those Bemss could
have selecied reusable or recyclabile products In
place of this trash (e 2. cloth Bags used in place of
plaste or paper, abaminues fodd  place of plastic
wrap. a thermos In place of a pakce box. et

Bratzmstonm with your studeniis

7. Laser o the unit the students will partscipate tn
a beach cloasvup. Clearly dentidy the sterms that will
b pecyciod during the deanup: glass, alusstoum
cans, and plastic soda botties. Keep the recyclables
separate and take them to your neighborhood
colloction center. Return the “trash” 10 the waste-
pageer basket

8. Hand out copies of the “Throe Rn." Explain to
students that by purchasing ems packaged In
recyclod mmaterials, which if we recycle again, ore-

ales a Yoop In which minstsum raw materials ase
necessary (o package a groduct,

9. Canthe students think of anything to add 1o the
“Three Ra7" Also hand out recyeling conter indoe-
mation and curbside rocycling information §#f your
commaanity has this service). Post the “Theee R'y”
I the classcocen

Trash! It's Everswhere
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PART 20 Create a Class Recyciing Center
1. Have the class docorate and label four boxes for

recycling materials In the class: metals, glass, .
paper, and newspaper

2. Alusanuoes cans sboudd be completely emptiod.
then crushed. A crushed can takes up much loss
space than an uncrushed can. Plus, alussnum is
soft and crushes caslly,

3. All the glass can be steced in one comtalner. For
safety reasons. please dont beeak the glass. Re-
member to wash out any food particles froes glass
Jars or contasners

4. Separate choarcom paper lwhich can be reused
In the dassrcom) from newspaper.  Newspaper
should be sacked in paper grocery bags or tied
dopending on your recycler’s preferemce.

5. When the recycling boxes are full take the
recyclables to & community recycling center,

Assessment:
1. Have students list Sems that can be recycled.
2. Ask the students what the 3 R's stand for and

have them give you examples,

At-Home Learning:
Have studonts bring an Item from home 1o recycle,

Extensions:

1. Conduct a hoter walk o the school grounds or
in the school neighborhood.

2. Many school cafeterias use and Loss large quan-
tties of polystyrene. Start a polystyrene recycling
program at your school. {See Appendix | Nesouarces
for detatls )

3. Have your chuss visit the local lanclill or transfer
station 10 see where our traash goos, Combine this
fiedd trip with a tour of & recycling center near your
school.

Source of Activity:

Adapted from the “Adopt-A-Beach School Educa
ton Program”™ « a collaborative project of the
California Coastal Comméssion, the Tasiten Foun-
daticny, and the San Francisco Recycling Program.

14 Save Our Sean
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“Three R’s”

Use a sponge instead of paper towels
Use a glass or plate instead of paper cups &
plates

B ©7) Write on both sides of paper

LY N~
wor

Recycle:

Buy products with less packaging
Buy products packaged in recycled materials

Use a lunch sack for more than one day
Bring lunch in reusable containers

Use containers for other uses (For example, a
margarine tub can hold buttons, crayons, or
game pieces)

Newspapers, bottles, plastics, aluminum cans,
car batteries, paint, automotive fluids

Trash: Its Kvesywhere 5




THE STORM DRAIN CONNECTION

L ST e e Y
Ae Grades K-2

Suljecta: Scwree, Sockal Baadies, At

Conceptual Framewarh Somoe Foamework Musass ale
104 Ol exvaysiem (adepeoad]

Hasiwy and Social-S0atsos Framewors. Develop Mostioond
shifs and urdersanding UNSerVEAASIAg Iarran are] eesron
werdad fcraction.

Shillec doscriding, wenafpng, siserving. prodioting, appeng.
defung and clWiying prodliesas

Dwrstion 50 minastes

BSetiing: hdoomn e scndars

Key shovm dean

LR e e

Objectives: Students will be abie to: 1] understand
that stoem drains are connected 10 water sysems
and can becceme a signdficant source of marne
debiois: and 21 sdentify stoem dralns arcund thelr
wehool and /o commuanity.

Method: Students locate storm dradns around thelr
school and conseder thelr function. Afterward., they
color a diagram of a steen deain,

Background: In some old clties, the sewage sywiom
and the atorm drain system are cossnected and
together are callod a combitned sewer system. During
heavy rains, the old systems are overwhelmed and
usaally both the storms water and sewage do not
receive adeguate treatment and are discharged into
a lotal waterway.

Other cities have a sewer sysioms smade up of two
different metworks of pipes. One netwoek handies
sewage cooning from sotarces such as kitehen sinks,
totlets, and wasldng machines, These plpes casry
waste materials to a larger metwork of pipes leading
to a sewage treatment plant where sewage 8 sepa-
rated fato shodge [solid waste malertaly) and water.
The sludge s compacted then landfilled. Inciser.
ated. or marketod as an enviconmentally beneficial
product, whide the water & dischasged Into a river
of other nearby waterway froe of any solid waste.

The other network of street guttons and pipes
carrien ranc® storm waler from: streets Lo nearby
Bodies of water soch as streams, rivers. and ocoims.
There is generally o scroening process assockated
with this system, so Niter that is carrind into the
plpes with storm water will also end up In the
receiving body of water, These pipes are obwiously
designed Lo casry storm water runofl from one point
1o apother and are not meant to transport stroet
Iter and other types of detwis. Storm drales, then,
are a source of marine debgis t0 the extent that
prople use them as receplacies for Inappropriate

wasle,
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Materials: ’3unnlthlnxlnsxlﬁournvollﬁu1nt"I'

Debeis” [soe sttached dingram),

Procedure:

1. Take your class on a walk around the school,
Menttly and locale the storm drains with your
stuadonts,

2. Have students give thelr own desoriptions of
what storm drains are designed to do, Pose ques-
thoess that will help them formulate deas on the
Danetion of storms dralns and help them understand
the connection that exists between storen deains
and streamns, rivers, ete.

3. Iathere ltter near the saorms drats that you and
your stisdents have located” Can you look into the
drain and see any trash? Have your stisdents
coemider how the trash got there and what would
Daggen Lo It over Ume, especially if It rained,

4. Back in the choarcom, hand out coples of the
storm draln diagram for your students 10 coler.

Assessment:
Hirve youar studonts dlagram the path of litter from
the street into the storm drain and eventually 1o a
body of water.

€ Contar Sor Marine Conservation sad Caltformas Coastal Camminsion




Storm Drains as a Source of
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ADOPT-A-BEACH CLEANUP
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Objectives: Students will be able toc 1) demon:
strate how they can play an impoctant role In
manne conservation by participating in & beach
cleanup; and 2) tell the Center Sor Marine Conser-
vation, Caltforris Cosstal Comumission, o an elected
official about their experience.

Method: Students work In "buddy palrs” collecting
trsshs on the beach fseparating recyclables and
non-recyclabdes as they go). Back in the classcoom,
students (dependng on the grade level) wiite ketters
o draw plctures aboot their experience.,

Background: s tmme for o trp 1o the beach? Your

Save Owur Seas

stodenta are now aware of the hazardous effects of
marine debeis oo wilditfe, as well as the different
tyvpes of debeis that exast and what s and &snt
recyclable. Let's transform this new found aware-
mess Into action with a beach cleanup

Remember 10 allow plenty of time for the st
dents 1o play at the beach. You might want them to
being lumches and have & pienic. 1 s smportant for
the students 10 enjoy Being at the beach and
develop an appreciation for the outdoors. The more
fuan they Bave, the more Rkeldy they are going to want
1o peotect the ocoan.

Finally, remember that the attitodes and peac-
taoes that you the teacher. display are Important
because such of what students Jearn about con-
servation I Better “caugint than taught.”™ Mease
take nothing but trash from the beach. Please learve
all e undisturbed, especially the dune grass
Dumne grasses keep the beach from erodeng and are
extremely delicate, Share this saying with your
students « “Take only pictures [and trashy). deave
only footprets. "

Good dack with your cleanup!

Materials: Trash bags for both recyclable and non-
recyclabide debirts; your school’s parental consent
formn, and “Students’ Chocklist™ fsee Apperdix K}
$or cach stodent: goves, and a first asd k.

Proceduare:

PART 1: Organtzing your cleasup

Two to Four Weeks Before the Cleanup

1. Coptact your State Coastal Cleanugp Coordina
1or, the Center for Marine Conscrvation [202) 420-
SO0, or In Caldormia the Coastal Commusaion for

€ Coater for Maree Consrvation and Caliionmus Cosstal Comrassan




Adopt-A-Beach Information. Select a beach for your
ceanup. The beach should be sand or gravel and
krown to collect litter,

2. Call the beach manager to get permiisaion 10
conduct a beach cleanup. The beach manager may
also have beach cleanup suppiies for you to use,
A Asrange for the trash 10 be coliected after U
cleanup.  The beach manager may be able 10
arrange thés for you,

4. Begin assembling the materials and support you
mood.

5. Armange transportation to the beach.

6. Send the school’s parental consent form home
with the students to be signed and returned

PART 2: The Morning of the Cleanup
1. Review the following safety imformation with the
stuadents:
11 No one will be allowed 10 or near the water on
the trip.
2} Keep your eyes on the ocean —when close 1o
the water dom't turm your back on waves.
N Everyooe must stay with their assigned group.
4) Call an adult inmediately if a dangesous e
Isyringe, metal drums, chemical containers,
modical waste] or stranded animal is found.
5) Dresas warmly and in kayers — the beach Is
usually cooder than infand arcas.
& Lot everyone know the Lrip will be canceliod

3 cm-«m«mmmm

PANT 3: The Beach Cleanup

L. Dovide the students into growups.

2. Pass out trash bags.

3. Begin plcking up trash.

4. Abow time aller the cleanup for the students to
ooy the clean beach,

PART 4: After the Cleanup and Hack in the Class.
oo

Lead 2 dlasa discussion about the experence, Eos-
phasize to the students that they helped clisdsate
deadly marine debris from the beach and that they
are part of the solution 1o marine debeis. Have the
class discuss the following questions:

1. What kind of litter was most eften found?

2. Do you think most of that litter was left here by
poople on the ahoee, o dumped froen boats?

3. How many recyclabile beverage contaloers did
you find?

4. Was amy of the Miter foand oo the beach pack-
aging material? |Cans. bottles, and candy wrap-

pers are all packages )

5. What could we ask law makers to do about the
peobilem of pollution’?

6. How does 1t make you foel 8o soe the litter along
our beach?

7. How doos 1L muake you feel 80 see the beach cloan
alter your work?

&, What can each of us do to minkmize the peoblem
of ocean pollution?

Resmove the Lrash from the class collage made i the
previous sctvity to lllustrate a peesty, clean beach
that the students can be prowd of

Assessment:

Depencling on the grade level, have the students
witte & class letter or have cach student writo a
lotter expeesaing what they saw and did at the
Leach. Send your letters to the Centor Soc Marine
Conservation or the Caltfornia Cosstal Commuission's
Adopt-A-Beach program. You may also wan! to
scrvd the Jetrer 1o the oity counctl or mayor.

Extenslonx:

1, Write a story about your findings from the
beach cleanup foe the sehwol jor local) pewspaper
[Sec Appendic H: How To Be An Effective Grassroots
Activist).

2. Make a display about marine debris for your
school. Include sceme of the Miter you found,

3. Creale posters of manme debrts and hang thesn
i Balt shops. manoas, or places that sell fishing
licenses,

Adopt-A-Beach Cleanup




TAKE-HOME RECYCLING KIT

[TX Ry Lowre.
Keer 17 oLganN

L R
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Objectives: Students will be able tec 1) help solve
home and commounity waste probiems by con-
structing a take-home recycling kit and 29 explan
to thetr funilies solid waste problesms and solu-
ons.

Methed: Studenis assemnbile & take hoene recycling
kit and learn how o gresent thedr s 1o their
families.

Background: More than balf of what we toss In the
trash can in reusable or recydable. The bos of
patural resources and energy. along with the waste
disposal conts, make source separation at home an
Imponant alternative.

Recycling at home & an excellent way to com-
plete the Martne Debeis School Education Program.

20 Save Our Sean

H aliows students to Incorparate the concepts cov
ered on masiee sclence, conservation, and recy-
cling oo thekr own lives and gives them a chance
10 sctively asacet thelr own copmervation commit-
ment

Materials: A medhum to Rarge cardboard box from
stodents’ homes: magaeines for cach student;
marking pess, glue, scissors: & varicty of colored
copstruction papers (take as much paper as you
can from the chsssroosn recycling box to demonstrate
reusing): a copy of “How to Recycle™ for cach
student (see Appendix A).

Procedure:

PART 1: Assemmbie the “Take-Home Recycling Kit”
1. Have cach studest decocale thedr box. They
may want 1o ghue different coloced slsects of con.
SArUCTon paper 10 each side of the box.

2. Have students Bst on their box the items to be
recyclod: Glass, Paper. Alumisam, Tin, Plastic, and
Newspa per

3. Have the students cut up coplen of “MHow to
Recydie™ and paste the pertnent infocmalson on the
recyciing box

4. Using the magaxioes, cut out pictures of the
different B that can be recyciod and paste these
plctures on the box below the corresponding head.
ng.

3 Discuss with students how they might set up
centers in tietr homes.

6. Have cach student draw a floor plan of his o her
home, marking places where the home center couldd
be set up. Paste this plan on the back side of the
box

© Cenier for Marioe Cotaervainm arsd Cadiorrdas Crastsl Comemiasion




PART 2: Presemting the Knt

1. In preparation for teaching thesr families about
recyching, have students In groups practice ex
plaining their recycling kits.

Asscasment:
Have each student prosent their rocyeling kit 1o the
class.

At-Home Learning:

Have students present thetr recyeling ks to thelr
famdlies. The mext day have the students disciss
thesr familien’ reactions 1o the recycling ke,

Extenslons:

1. Discuss what other groups in the community
the students might peesent the kn indformation to
(nesghbors, other family members, other classes i
schools. I'TA. school stalf. chamber of commerce,
city counctl, meryor, otc.)

2. Vian & recycling center, of have a recycher visit
the clusa,

Name: Molle Clarke

Age: 17
Geade: 12

Town: Camden. South Carclina

Summary

potlution — gave her an Wdea

Cumes Dot Lo recycle ”

Results

In recycing %o othwers!”

The Gift of Recycling

WHAT SHE DID

Nollie dudey't know what 10 give her lamily ssesnbers for
Cheistmas. But the fact that they weren'l recyciing ~ even
though she'd told them how i saves resounces and helps cut

Some rddatives complatned that 1t was 100 s h troubde to
g2et recycling bins that looked nice i thesr kitchens,

But Mollie was comitied 1o recycling. 5o sbw came up
with a novel way to solve the grobilem: Make recyclisg bins to
gve as gits. “Then,” she thought, “they won't have any ex

Maollie gave everyone bandmade recycling bins, and they
started recyding nighe away. "1 encoumaged them 10 help clean
up our Earth and made it posaftlde for themn %0 3o 1L says
Mollte. "Now | hope they Il spread thelr excitement and interest

Foomns Kxl Nevoen of the Exptroeesers. 1991, ISt by Earthovorion Iress
Bethebey, CA Used wihy permtssion

Take-Home Recyclng Kn
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SAVE OUR SEAS
@ Grades 4-6

U.S.S. My School

The Center for Marine Conservation has created the US. 8. My Scheoal c urriculum to teach students about
marine debeis and legislation that probubits the disposal of plastic trash at sen. This curricudum will help
students understand the difficulities of storiegd Lrash o board a ship, This project requires students to steee
trash generatod in the school cafeteria for a few dinys M school,. Using peobilem solviegg and creative thinking
siils the students will develop ways o minimize the amount of trash generated at school and Wi develop
educational materials for other stiadents at their schood 1o promote these efforts. Ultssately, the lessons
learned by this curTiouhum can be applied by students to miadmikoe the asmount of trash in thelr dally Bves.

A great way to kick off the unit would be to onganize a beach cleanup. By pasticipating in a cleanug, the
students will be able to witness flrst-hand the sartne debiris problems

U.S8.8. My School has been abridged to 2 into the Sate Owr Seas 4-6 grades unit. ¥ you are ingerestod
In receiving the complete 14-day comculum, please contact the Center for Marine Conservation's
headquarters at 1725 DeSales St NW. Washington, D.C, 20006, (202) 4205600,




WILDLIFE and MARINE DEBRIS

The sea washes ey oll feaman s ” Greok
provert
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Objectives: Students will be able to 1) recogniae
& variety of marine asiemaly; 23 wdentsly various
Kinds of marine debeis: 3 describe the hazardous
effect of ssartne debirss on marine wilditfe: and 4)

Mentily various otcupations that require people to
lve and work at sea.

Method: Students watch elther the Center for
Marizw Comservations f{CMC) Marine Debris ored
Ertanglomwni slide show or Traxting the Ooeuns
video detailing the cffects of marine debeis on
manne wilditfe. Stadents bralnstorm about vart
ous Jobs at sea. and Ment#y marine debris goner-
sted by these ocoupations.

Background: Masiow debeis bs Btter or trasd that is
found underwater and on beaches. Any trash that
Is not properly discarded has the potestial o be.
come marine Sebris. Trash not osly ends up in the
ocean from Wegal disposal of shipboard waste but
also from land - Dased sources.  Litter oe the sireet
Is washed down stornm drasas when It rains. This
trash can work its way nto rivers and eventually

24 Save Our Seas

ety o Days and occans,

People have been theowing trash off stilps for
centaries, but materials that make up discarded
vessel wastes bave changed. Since the secoed half
of this century, more and more products are made
of plastic. Plastic trashs does not sink or decompose
Mt sea, thus Increasing (0s visibaity in oceanss and on
beaches, It s now virtually impossible to ¢ross an
ccean o o 1o a beach anywhere in the world
without finding marine debeis.

Some plastic products can cause harm 1o wikd.
ltfe and vessels altke. Some seabinds cat plastic that
rescenbide Sah e and other food, causing them to
e froee starvation. Some turtlos eat plastic bags,
mistaking them for thelr favorste food, jellyfinh, and
die. Discarded Nshing nets made of strong plastic
materials continue 10 "ghost flsh™ « trappdng ma
rine mammaly, sea turthes, birds. and fish.  Dost
engines and prepeliers are fouled by plastic bags,
rope. and fskdng line

Certaln ttems found as trash on the beach can
be traced back to thelr marine users. These Rems
are calod “indicator foma.* Uebow are a few examplos

Indicatos Jlems Marine Source

Flabéng net, fshuing Commercial fishers,
e, Rgia stacks, salt recreational fiskers

bags. and buoys

Woeden pallets, plastic | Merchant sdopn,

srapping bands oll &nd g Industry
workern

Hard bats, write- Of and gas industry

pretection g workers

v sacks, plastic | Merchast shipes,

K pags, g canons | commercial and
recreational Nsbers,
crulse lnes, oll and gas
madusiry

€ Conter for Manae Cormervanon and Cabbwnia Coastal Comeniamon




Materials: PART 12 CMC s Martse Debros and En
tanglement slide show or Trashing the Oceans video
(see Appendix |: Resousces). PART 2: CMC data card
(Appendix F) | box of marine debais ([you can go to a
local beach and collect debris or collect trash that
s Bsted on the data card); Solders (letter-sivod and
two-poc ket), plus motebook papet for cach student’s
US.S My School notebook.

Procedure:

PART I Let's Talk Marine Debris

1. Now miroduce the words “marsne debnis”™ to
your students, Break it down into “marine” and
thens “debaia” 1o discuss Its meaning.

2. Present either the shide show o the video on
marine debirts to youar stiadents,

3. Discuss the concepts of entanglesnent and .
geation that have been shown i the visual presen:
Latice.

PART 2: Living and Working at Sea

I, While making a st on the Board, distuss
different jobs st scu. Have students include the kst
in their US.S. My Sohood notebooks.

2. Give each student a copy of the data card.
Disglay a box of manne delris incloding some of
e indicator wems listed above, Fresent the Items
and have the students identify the Bem on the data
card. Who & the source of the ilom? Have the
students inchude the data card i thelr USS My
Schocd notebooks.

3. Pass ot the atached word search activity of

OOCUPAtIomS At sea,

Assesament:

Have your students make a list of wiyy plastic trash
In the ocean is harmful to people and anssals to
inclade in their LSS My School notebook.

At-Home Learning:
Have stiacddents compiese the word-search sctivity.

Extenslons:

1. Osganize a beach cleanup 10 experience what
types of trash wash up or are left on beachos.

2. Have stuadents research and wrile & repeet on
one occupation that reguires poople to live and
wook at sea,

Sowrce of Activity:

Greek provert from A World Troasury of Proverbs in
25 Languages by Honry Duvidoff, Random House:
New York, NY (1946).

Wikdlife and Marne Debins 5




Word-Search

Complese the woed-search below o find seven people who Irve and work ot sea

=

OWMZINFHOIU~DOZwa+~QQOZ
DNMZY XA OITZAOVWV R 0 = -~
OO OHZaoaa<aNUTIT<z>
T ZEZL2ADUMIEL—-2D<DrHAJd0
QueemO<ruENIA~QOrnzZ22
TARNCY 2 LONMLLICZAaUNX<
2RHMEUODC<ZHVWED~AUCARC—Z
VMOLVWZES JwQ—~ O dfe=—TI
ORmr-A>=unMUNMZAIZXOAOO0Z -
—~ S >AMULSVH=~aAUNLZSD > -
MUC<OD 202 INMAO0ONUMMXIE T
UOU—~Z uLuggsSuwuwmiliL-—=unTTwe S < 2
MEZRENMXUOUWVNKS S XA d>2 T kbk-—
<UD L—~Lunu2pDAnuur>A0
~OAUVMDAQD—~RE~U20x QD
UVl A~ MO IO ungxXuy
Z=LUOOLC<VEFHOUODLCEQO K b — Uil

MERCHANT SHIP CAPTAIN

OIL RIG WORKER

US. NAVY CREWMAN

COAST GUARD OFFICER

CRUISELINE CAPTAIN
FISHERMAN
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WHAT IS MARPOL?
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State and local laws may place further
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understand what it s ke 00 hold trash on board »

Students will 1) anm

Objectives

soiustion 1o the marine deluis problem
\’ll‘o

Method: Students leam abount the law that regis
] adso Jocale
Then
stuchents pretend thelr classcocom s & ship and the
The students Begin a wasty
characterization study of the ship s garbage

stes the dumping of trash a1 sea

countries party to the treaty om a workd ssap

siuadents are the crow

Background: Asmex V of the MARPOL [short S
MARMe POLMBOn) 1roaty i the nowest egal ool to
stop the du Asunex
went Into effect o December 31 wd In

19992, B2 countres have agreed 10 abide Yy 2»

ppeng of plastic trash a1 sea
"'_'(-.-
requircmonts Other souroes of marne ;u!lul:.:u
are covered undor MARMOL an ot iireed

& packing
All other trash # not ground

ILLEGAL TO DUM
Plastic

Dunnage, ining &
packing matecals
that foat

LLEGAL 7O DUWP
Plastic

Negulations ke the prevention of polths-

Annex |
Lo "u (o
Annex 1 Regulations for the control of ',-:llnlr(:
by noogous Dok satstassces carried In
bk (e g tonde chesicals)
Annex [l Regulations for the preventon of pol-
atom by Baurmful substances carsried I
packaged forms

Negulations fog the preventbon of pol

Anncx 1Y
Iution Uy sewange

Negulations for the prevention of pol
ution from

plastics
’

Annex V
garbage with focus on

Anewx V' prohiibits the disgposal of all plastics
fevto e occan and coguares that all vessels carry
thesr plastie trash mnto port for propor cdisposal, The
Rw that rgpdomenss Anaex V in the Untted States
athorioed the Coast Guard 1o wrile rules and
rogulations regarding the display of placards (sec
preceding page! to notey crow A passcngers of the
roguirements of Anpex V. M also requires cach
vesosel 1o Kecp a log book describing thedr ship's
grarbuge disgosal activities. An entyy o the log s
roguaired each tone & vessol’s garbage s off - loaded
at a part, or Incineratod on board.  Large pocis
maarinas, private docks, and fiah processdng plants
have to provide facilinees for trash s posal

Who mvast compiy with this law’” All sdaips, from
rubber rafis to tankers. ewclhuding

Crew Doats that traved 10 and from ol rigs
Commercial ishing vesscols

Hecroatiosn!l boaters

Piooenger orutse sbdpo

Pors, marinas, and povate docks

Flah processng faolities ouners

What B MANPOL?

L
-



« O6 and gas workers
- Pubilic vessels, including the Navy
- Merchant ships

AL US. vesseds must develop and use a sbap-
board waste sasagement plan spocifyteg how 2
plans to comply with the peovistons of Annex V. In
addition. while Annex V applies onldy 1o ships of
countsios that are signatory 5o the MARPOL Treaty,
the law ghves the Cosst Guard additional authority
Lo prosecule any vessel operator who dumps plas-
tes within 200 mles of the US. coast. Violators
canght dumping can be fined up to $500,000 and
be tmprisoned for up o six years,

Litfe o board a alip & very differenst from life on
land. The madn obstacle o overcome s space.
There Is very little extra space 10 store trash on A
ship. The average person gemerates approxtmately
three to five pounds of tranh per day. Some ships
could be at sea o a few monthns, serving meals four
lmes a day. So stortng plastic trash is a real
challenge for the crew. Plastics that are costami-
nated with food begin 10 smell after a few days and
attract pests

The crew on board could reduce thetr waste by

about the five RK'x
1. RETHINK the way they buy products and how

they will dispose of them,
2. REUSE products in onder 1o minimize wase.

3. REDUCE the amount of trash gencrated by
purchasing ems In bulic guantities or with mén).
mal packaging.

4. RECYCLE geoducts.  If there is a continued
demand for recycied products we will help to gener-
ate booang recycling basiness.

5. REMEMBER we all can make a difference s the
ways our homoes. cities, beaches, and oceans ook,
Rememiber to recycle, to reduce, and to be pant of
the solution, not part of the problem!

Materials: A cougple of clear plastic bags. a copy of
the woeld mup fsee Appendix € and the st of
cotntries that are signatory 10 MARPOL {attackhed)
for each student.

Proceduze:

PART 1 The MARIOL Troaty

b Discuss with your students what MARPOL mseans
and Annex V. Explain to them that many nations
are working together to protect the workd's ocrans.
In LS. waters, the Coast Guard enforces the law.
2. Discuss how this by will change crew bebavior,
and ship-board practioes of handling trash

3. Hand out the woeld sap and the list of cousntries
party 10 MARFOL  Have the students labed the
workds cceans and then locale and label some of
the countrios party to MARPOL,,
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PART 2: US S My School

1. Discusas the “Five Ny" — RETHINK. REUSE,
REDUCE, RECYCLE, and REMEMBER — an they
apply 10 shipboard solid waste management.

2. Then explain to the class that they are now on a
ship and camnot ey dispose of their garbage. The
stuadents will noed to colloct all thelr garbage. except
food waste, after lumch.

3 Choose two students 20 e Junclh-time moedioes
who will collect the classroom’s from bunch.
Geve the monitors a clear plastic bag for the garbage.
Every day during hunch the moadions will noed 0
collect the class's garbage il the ship arrtves back
in port lat the end of the unit),

Assesament:

Have the students Inchude thelr completod maps in
their US S My School notebooks. Hand out a copy
of the CMC MARFOL placard 10 cach student, Have
the students discuss the Boes and penalties for
dumping trash at sex as wrll as the role that the
Coust Quard plays as the enforcing agency & LS,
waters. Have the students wrile & news report about

Ibheir ship and s waste managessent program.
Remind the students about using their Five Ks

Extension:
Invite sommeone from the Coast Guard to give a
presemtation abowt martew debeis and MARPOL
Anrex V.
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MARPOL

. Countries that have signed Annex V of the MARPOL treaty (as of 1/93)

Algeria
Antigua and Barbuda

Australia

Austria

Bahamas Belgium

China

Colombia

Cote d'lvoire

Croatia

Cyprus

Democratic People’s Republic
of Korea

Denmark

Ecuador

’ EgQypt
Estonia

Finland
France
Gabon
Gambia
Germany
Greece
Hungary
lceland
Italy
Jamaica
Kenva
Japan
Latvia

Lebanon
Lithuania
Luxembourg
Marshall Islands
Monaco
Netherlands
Norway

Oman

Panama

Peru

Poland

Portugal
Russian Federation
St. Vincent and the Grenadines
Slovenia

South Africa
Spain

Suriname
Sweden

Togo

Tunisia

Turkey

Tuvalu

United Kingdom
United States
Uruguay
Vanuatu
Yugoslavia

What is MARPOL?
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GETTING THE MESSAGE OUT

U pour wakt patiennly exoellont weathey 1081 come
JOor pour sea Joumey.” Japanese prooer b

R R e T

Age: Coaden 46

oot Soonl Sownce. A

Conteplusd Frameweeh: aiwy Sial Sine Franmwins

Ursdersiandingg what is reguired of cfisers in o demponr 'y
Visual and Performing Arts: The arts arc lporiars n the

education of sl soudents 1o provide for Dalanced lesrming and o

develog the Bl poservtial of thelr mdads: the ans provide the

werrny Arsl peroeptoal wignd esseviial 1o the Geveloposnn of

soovertwl and verbal comemarication: the arts can b= yaed 1o

vitakor and charly concepts and siils I &l cuericouium arces

Shltle: asalyrng appiyg COMETUATICANInG, Constructing, of-

Lty

Duestion: 2 howrs

Koy Voosbalary: golley, scbd wanre

Objectives: Students will be ableto: 1) understand
that education s an Emportant way %o get the
studenit “crow” to start the solid waste management
prograss: 2) students will be able 1o select and carry
out the educational methods by whikh to inforom
thelr “crew” and the student body about the new
solk] waste management program; and 3§ conséder
various rewards for the “orew” foe thedr cooperntion
with the new “galiey waste procedures.”

Methoed: Students discuss ways that other ships
oducale thelr crew in order 10 chunge thelr Delurvdior
as well as ways 10 reward thedr own “crew’s” good
solid waste management bebavior, Students coake
Informational signs o educale thelr schod about
marine delirts.

Background: For a solid waste program to work it
Is nocessary 10 have the coopenuon of all of the

crew. The participation of every individual is essen-

=0 Save Our Seas

tal, Crew members must understand why it s
mgortant that they sstrdarior their waste and sort
thetr trash. They need 1o understand wiy trash in
the coean causes probilems. Some shipping compa

ies and the Navy educate thelr crews with informa

the videos and posters displayed on-board ship,
Visits by the comemandieng officer (o the crows also
Pelp them understand the new procedures and why
they are necessary

Materials: Marine debeis posters such s the Ninvy
poster "Don’t Splash Navy Trash™ [see Appendix i
Resources): a sheet of white unlined pager or poster
board for each stodent: and felt tip peos or crayons

Procedure:

PART | Changeng Behavioe by Educating

1. You can begin by showing the Navy video, Masix
in the Oooan More than a Litter Probdem, so students
can visualize storsng trash on a ship

2. Discuses the ways the Navy Informs their crews
about the pew procoedures for handing soldd waste
How does the message got oant to the crew? How
would the sudents educate their crew? Witte the
students’ Meas on the board. Have your studenis
Inchade a list of the Wdeas In their USS My School
notebooks,

J. Present a masine debels postor o display Inclass

PART 2: Getiing the Mosaage Out

1. Make creative educational matenials to educate
the school about manne debais, Suggested eas
postors, bhrochures, books, or anpouncoments to
read over the lond speaker.

2. Have cach ssudent present thelir idea to the class
3, Educate the schoal (hang the posters and beo
chares in the school hallways, read asnouncemenits
over the loud speaker. ete.)

PART 3: Rewagding the Crew

Now diiscrns how the stusdents will koep the student
body “crew” interested In the new peogram. How can
they reward the crew for collectng lunch - tene gar
bage i the "galley”™ Select one ldea

Assessment:
Have the students gresent thetr posters 1o the class
and explatn thelr drawings.

Extenslons:
1. Invite a Navy officer %0 your classroom to explain
whaat s Mke to ive on a sty and how they store
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thosr garbage.

2 Vit & local poet to ook at the boats, and arrange
a tour of a vessel.

3. Perform a play o puppet show about murine
debits foe the school (See Apperslix D: “The Hy
Clam Shake").

Sousce of Activity:

e proverd came from Japanese Froverbs and
Saytngs by Dangel Crump Buchanan. University of
Oklahoma Press: Noeman, OK {1965

Cetting the Message Oun
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RECORD KEEPING

ARARRRAARNAAARRARARERARRRERARR R AR R R
AL Copdes 40
Babjectis: Ncience, Math
Conceptual Frassewark: Science Framewors The appdeoniin
of scverzifc oowiedge changes e worid

Hisory - Social Sowrce Framwewocke Underscanding shat s
regared of CERens 1 3 MOEET Y

MAhentes Framewiws. Tabdes avd Sraple represeon
relatooniyps
Shille saalysing companing compating evaluating, graphing
b channg, gesbdem sobving
Daratbim (0 ndniris
Koy Vecabulary: doia polysiyrmme perceriiige
R R R R e R R e R R

Objectives: Students will e able 100 1) conclude
their work n the "galley:™ 2] record data tn & usefial
format; and 3 consider how 10 reduce plastic trash,

Meathod: Students graph or chart the Information
that they gathered froen collocting lunch-time trasd,
They also make a display of plastic Items and
substitutes for those fems, and discuss how 1o
reduoce, reuse. or recycie plastic In thelr school
cafetora

Background: Onc of the flrst steps taken by
shipping companies and the Unined States Navy 1o
reduce plastic trash was to conduct a shipboard
Everiory of plastic tems used dadly (o detormine
the amsount of garbage generased on a ship, Thes
made It caster bo substRube o oven climisu be soene
plastic iems. For cxample, plastic dey cleaning
bags are no longer used and plastic sticks to stir
cofiee have been replaced with saetal spoons. If the
amount of plastic taken on Board & reduced, then
the amoun! of plastic wasle will decrease.

32 Save Our Seas

Materials: The trash collected duneg lunch tme;
graph paper. and plastic items and substitutes

Procedure:

PART 1: Data Colection

In order for & crew o determane how machs trasdy
they generate on a crulse and determine whal types
of traah could be eliminated, the ship's crew had to
ot & wasie chamcterization study. The stu

dents will do their ouwn waste ¢haracterization study
for thelr “ship.”

L. Have the studesiis write & purpose statement
expluining why they collected thelr banch time gar

bage. He sure o Inclode space (o label and catego-
rize the rosuits

2. Divide the chases 1080 groups asd have cach group
count some of the trash coliected during hnch-
time. Combine the pesults and Bave the studenits
Agure out how many plastic spocas, Cups, Lrays, i

are used during lunch each day, each week, and
cach month. Have your students make a graph or
chart to visually prosent these totals, Dyscuss with
your students the amousiis that wonld be generated
s Bve days, seven days, and thirey days.

3. Have your students develop graphs or charts
showing the percentage or nuasber of plastic, glasa

metal, and paper Nemas collocted

4. Compare these clasaroom “galley™ totals 10 that
of a crew of 5,000 on & Navy vesse! cating breakfast

lunch, and &emer on & ship al sea.

5. Discuss the follosing with your students: What
types and amounts of trash &d the class collect?
Did holding the “galiey” trash take up & ot of space?
Could some of the plastic wemas Be replaced with
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reusable Hems to reduce the asncunt of rash?
(Have your students make a st of these subsal
tutes) What changes would need 1o occwur If plastic
Hems were replaced? Can somne of the plastic tems
be recycied? [Have your students make a list of
these changes.] Write a class conclusion 10 your
waste characterization study.

PART 2:

Begn a display of disposable plastic items and
substitutes, Yor example, display a foam coffee cup
2ext 10 a ceramic mug. Display a plastic bag next
o a reusable lunch contaser. Display a plastic
SPOon Next o a metal spoon.

Assessment:

Have students list disposalile itemes they use during
Junch that coukd be replaced by reusable Rems.

Have the students Inc lude thesr waste characteniza-
tlon study In thelr USS My Scheol Netebook.

At-Home Learning:

Encourage all students to being from home an
example of & disposable plastic Mo and & subsc).
tate,

Recoed Keepang =3




WHAT HAPPENED?

L e e e T e

AW Citalies 4.8

BSabjectn: Soclal Scionce, Languags Arta

Conceptual Framewark Hndary Social Scimeoe Framowork

Lnderstanding whal i roguiond of cidoers In & Secocracy.
EAOW Language Artx Activition Dl exnd conoss and

mogning stimclaoe the developawns of Nigher Jevel iniing

such as anadywis, spudhwsis, st svabaation

Shile: aralynag svaasing rrpwring wriing
Dumathon: oo &% miouie periods
e R R T

Objectives: Students will be abie to 1) prepare a
sumanary of the results of the solid waste manage-
ment project: 2} approach the schoaol to adopt
methods that will reduce cafeteria waste, 3) reward
the “orew” for thetr cooperntion: and 4) take peide in
a project completed successfully,

Method: Students discuss what worked, what
didn’t, and why and then approsch the schoal
sdministration with suggested changes. Students
reward the crew via the method selected In the
activity "Getting the Messauge Out.” Students also
complete thewr US S My School potebooks with a
certificate of apprechation presented to thess by
their teacher,

Materfals: Certificute of approciation (soe attached),

Procedure:

PAKT 1

1. Review and disouss with yousr stusdents problems
and successes of the program.  What changes
would they make In the cafeteria? Would they stast
a recycling program or roquest an (tem in the
cafietena be replaced with reusable Bems fe g re-
place plastic spoces with metal spoons|?

2. Hawve the students make a presentation to the
cafeteria stall, the custodial stafl, and the priscipal
about suggested changes to the caletoria, for ex-
ample. replacing dsposable ilems with reusable
items tatiich an the long run should save maoney), or
starting a recycling program 1o reduce the amount
of traahs gencrated fwhich could also possibly save
the schood money).

3. Mave the students wite and distribute thank.
You motes to the cafiotoria stall. the custodial stafl,

and the principal for considering (heir ideas.

PART 2:

1. As dbscussed In Getting the Message Out.”
reward the "crew.” Have a class party eclebention!
How about plaza?

34 Save Our Seas

2. Present the certificates of appeeciation 1o the ‘

studonts

3. Havre them hand (o their completed nolobooks.
4. Ifyou have taken photos of the project, have the
Mim . Have your studemts label each
picture for a USS. My School photo albuan for the
classroom

6. Congratulations on a job well done!

Asseasmment
Have the studenis wrte down thelr suggosted
changes to the cafetoria, Include In thelr US.S. My

School notebook. Collect the USS My School
notebooks.
Reading, Writing, & Recycling
Name: Brady Landon Masn
Ago: 9
Crade: 3

Hrady had read about conservation and had
stasted recycling at home. Dut at his school
there was no recycling progras. T thought.
man, at school, we're not dotng anything.”
he says. "o sy class. kids throw away
about 8 pleces of paper a day. some with
only a few marks on them.” Brady dkdn®
want 1o let things keep on gotng that way.
He figared that even If e could get just his
class recycing, It would help. S0 be wrote a
ketrer 1o the school principal about starting a

recyching program,

Nesults

According to Beady, “All classes now recycle
white and colored paper.” Kids also started
a volumteor recyching effort 10 recycle milk
cArtons Mt the cafeteria. (Volumioens get
"teddy bucks”™ « play money they can trade
for toys.)

Fooens Kid Novows of the Enatronment, 1991 Pubdniwd
by EarmyWorks Press, Herbeles . CA  Uned wiih permrds-
o
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SAVE OUR SEAS
& Grades 7-8




WEB OF LIFE

ﬁ" T > e Yoe e

"Evers the groat dikee of Sen thousarsd foot maay be crumbled by a single ant hole.” Chinese proverd
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Age: Conden 70

Sabjeet: Sowrer Mwial Sowrere

Conceptual Framewerk: Scence Framework Living Uangs

and wyviomas Gernoostrale & wroctuoe Musason relaesaig,

Eanh sywetta waeract s cyvhowd padierms seapect fe salure

Orondapa lroms underst aivlagg how nalure works. de iy Bverse
Hishary Son bl Setierwe Fravmewor b Underslanding Sarnan

arwd evvisannnendal inderac tion.

B apgiy g commrrcating compartag. inderming, sbaecy

g putic speaking, reading, researching, writing

Dumstion: 50 manines

BeSiiag duors [imay be done onsbdoon sl

Key Vecsbulary: photompathents, plarkoon, ongasiem, oo

LADGMIDe Tl IN@ealud e gank

D

Objectives: Students will be able to: 1] understand
that bving organtsms are interconnected other
directly or Indirectly with everything withun thedr
physical enviconment. and that the action of one
ceganiam or change in o pliysical factor can affect
all other organdsms within that hatdtat and eventu.
ally aflect other habitats: and 2] discover that
hussans’ careless use of the sandy beach habatat
may adversely affect the entire food wels,

Method: Students play a game that demonstrates
the interconnections betwoen sandy beach cogan-
sms. the roles they play withan thetr hatetat, and
the hazardous effects of marine debeis o these
arsznals,

Background: In the late 19605 and early 19708
astronauts on the moon saw clearly what no one
had observed so dramatically before — the Earth is
a water planet — the interconnected waters of the
oceans cover over 70% of the Barth's surface, The

I Save Our Seas

Facific Ocean alone Is 29% larger than all of the
work®'s land susface combined. The ocoans occupy
an enonmous vobume of over 300 million cublc
miles. The average depth of the occan is over tuwo
miles, with the greatest known depth Being just
over soven milles In the Martanas Deep of the
western: Facific. M s thes very abandance of water
that makes Be possible and therefore, makes Earth
differesst fromn all other planets,

Exactly how does the ocoan enabile the Earth to
be uniquely ble-bearing® By the process of pho-
tosynithesis. Fhrytoplanktern, tiny cese-cellod plants,
floating on the ocean’s surface provide the basls for
the web of life Sor water and land animals by making
food from the sun's energy and generating oxygen.
The following example Shastrates a pasticular food
chain: seals cat antmals, soch as squod: squid eat
fishe the Mah cat scoplankton: ooplankion eat
ether cocplankion and phytoplankton: phyto-
plankton are dependent upon INonganic nutrients
brought 1o the surface by upselling and the sun for
encrgly to msake thedr oun food through photosyn-
thesis. These interconnections can be shown @ the
form of a Sood chain where hnes and arrows are
druem between predators and peey,

Food webs are often complex, with animals
eating more than one peey item. When a particular
prey becomes scarce, the prodator may stll survive
by eating the alternate food ttem, Many food webs,
however, are fraglle, and the removal of oven one
Bk in the wey may ultimately result in the collapee
of the entire food wob, Such a case may cocur for
the abowe exassgle f upwelling does not talie place
one yoar e g during El M), Without upediing,
the phytoplankton which & the base of the kod
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canmet “bloom,” sooplankton canmot fourtsh, cdams
then cannot find enough to eat, and ulttmately the
shoretiinds will have to coaxcentrate oo some other
food item, move 1o ancther beach. forego reproduc-
tion that yeas, or starve.

Husoan Bazasds to marine Itfe are also poten-
tally disruptive 10 the Sood web, Pollution from ofl
spdils may coat shoretiirds, so that they are no
longer able to keep warm. S from constriction
and agriculture carried downstroam can smother
sl fiiter-foeding antsals when [t is beought back
to shosw by cusrents. Trash dumped by ships
offshore and by people cemshore can become deadly
marine debais, For example. marine mammals,
birds, and flsh can become entangled & plastic
fishing line. plastic stragpdng. six-pack rings, or
other plastic trash. Once tangled, they may spend
precious energy trying to get free, may become seck
or weak, and even die. Certasn asarine animals can
also mistake plastic debeis for food. and die from
eating . Sea turties mistake plastic bags for thelr
faverite food, and birds mistake plastic
pooces for flsh cggs.  All of these activitios can
diarupt the food web by removing a vital link in the
coerplex structure of the ocean. Humans are

for thes destruction wrought by masine
debirts and It is therefore up o us 1o bring the
destruction to an end,

Why would the disruption of & marne food web
matter to us? [t matters Bocause 2l of life on Earth
s Interconmectod and 10 whatever extent we make
9 desa posaible for ocean e to fHowrish, we make it
that much less possible for life on land — ncludeng
ourseives —to flourish.

Materfals: Masking tape or safety pins, ball of
yarn., pictures of living creatures and “Doobytrap”
items. and actual Items from the lollowing

“bootrytrags” /trash sl

Living: Phytoplankton, scoplankion, musssels, sand
sca tusthes, barmnmacles, shore cmbs. sandpiper,
gally, sea boess, barbor seals jeilyfish, kelp, salmon.
and shasks.

“‘Boobytrags™ Trash: Pastic pleces/ polystyrene,
fishing line and nets. and plastic bags,

Procedure: Hefore beginnisg the game that follows
discuss with your students the peincipde of “inter
connections” and the role that the coean plays in
sustamning ife on Earth. Photocopy the living crea-
tures and boobytraps. You may want to photocopy
the plctures onto card stock 10 make the coples
stronger.  Cut the photocopies Into cards and

laminate or cover with chear contact paper.

PART 1: Who Am I?

1. Write the st of Iiving creatures on the board.

2. Review vocabulary words such as herbévore,
scivenges, prodator. ete, with the students, Discuss
whikch growups of antmals have backbones and wisch
do not

3. Have studenis st in s cirche on the Nlooe and palr
up with someone sditing next o them. Pass oul a
Wing creature casd 1o each student.

4. Have the palrs of studenits play “20 Questions”
by andeingg “yea” of "10” questions Lo try to guess who
he/she might be. Sample questions migh inchade
“Asn Lan animal™ " Do | scavenge™ "Am | alve™ “Do
1 have a shell” "Am | an herbivore?” Do | have a
backbone™ ["Who Am 17 can also be played wath
the entire grosp. In this case have the students
enter the circle cose at a tUme and bave the other
students in the circle take Lums asking questions. )
Also, meee clues can be added 10 the front of the
pictures 10 help the students guess.

5. Ater the students have asked 20 questions they
may foess. Once the students have guessod, have
e tage, pin, of String the pictures 1o thelr Sonts
and place a check by the name on the boasd list,

PART 2: Food Web Game
1. Discuss milordependence, od webs/chass
and ways In which asumals can be dependent on
wne another within thelr physical environment.
Use examples given In "Background.”
2. Have all of the students form a olrcle holding
thelr pictures so that everyone can see them. Have
the student highest on the food web start and gve
him or her the ball of yarn. Ask who or what they
are depondent upon and have them theow the ball
of yarn to the student holding that picture. The
socomd studert them Qirows the ball of yam to
someone bolding a picture of soeething they are
L on. Before they can toss the yam to
another student, they st be alile to describe to
the rest of the class how they are dependent on the
pictured item o which they threw the yam. (Ex-
ample: The sea turtie says, “| depend on jeltyfish for
food ) Remand each student that they must hodd
onto a plece of the yarn before they toss it and the
yazn should Be held taut between links in the web,
3. When every student has had the yarn tossed to
them at keast once, the game can be stopped. The
class has now formed & complex food web wiierean
everyone s connected directly or indirectly to each
other and the phiysical environment,
FPART 3 Exvirommental Boobytraps and Pifalls
1. Now Introduce the boobytrap cards into the
game. Scloct only oeve boobyirap at a ume. Give a
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studest holding either the Jellyfish, salmon, crab,
o kelp the corresponding boolytrap card as Sollows:
Replace jeliyfish card with plastic bag: fish card
with fish entangled in a net; crab cand with plastic
pleces; deift kelp with Sshing lne.

2. Onee a boobytrap card has been passed out,
describe the comesponding scenarno to the stu-
denta as follows: The jeliyfish now takes on its
previoualy hidden form of & phastic bag, the sea
turties’ favorite food. Thinking the jeliyflah was a
food Item, the turtle actually swallowed a plastic
bag and starved or choked to death: the sea oo was
chasing a fah and did not soe that the s was
caught i & net, the sea Bon then became entangiod
in the met and drowned or strangied. bieds feeding
on crabs mistook the bnghtly colored plastic pleces
for thetr food tems, fed them to thelr chicks which
thens stasved; gulls scavenging in the drilt kelp
became entangied in Gshing line and then were
unable 1o fly or eat

3. The student connected to the boodwtrap casd
fe.g sea turtle connected to feliyfish/plastic bag
boobwirap) mwast B the piece of yamn above His or
her head because 8/5e has been removed froes the
food wedy.

4. Then have the students raise thetr plece of yam,
o0t M & e, as they feel the pull In the yam web,
5. After cach student bas ralsed his or her plece
of the yarn. review interdependence and the Impoe-
tance of each creature to a healthy food web and
how different andmals might be affected by the loss

of one apecies,

Assesament:

Discuss the with the class:

1. What would happen to the sandy beach food
web Hfeach of the boobytrap cards were Introduced”
2. What role{s) do people play tn the sandy beach
food web? mmﬂepwmmmm«m
there soene positive

3. Wmthmmunlud
spills or dumping) of concern when studying the
sandy beach habitar? Answer: Currents transport
substances dumped at sea over very long distances
and both waves and carrents deposit these salte-
rlals on the beaches)

4. What is the difference between food webs and
food chains?

Géve scene terrestrial examples of ench. How might
these be interconnected with the sandy beach food
web?

5 Describe two different food chains found on the
sandy beach. Do they oveslap or are they indepen-
dent of one another?

40  Save Our Seas

At-Home Learning:

1. Have the students choose a marnne antmal and
use fiedd godes or reference books to find out all
they can about the animal. They should include In
thetr report how marine debets Is hazardous 1o thelr
animal's health. Then have the stusdents share what
they Jeases with the class.

2. Also ask studenis 10 being a plece of trash from
home {trash that doesa't smsell and s relatively
clean) for tomaosTow’s activity,

Source of the Activity:

Adapted from the “Adopt-A-Beach School Educa-
ton Program” — a collaborative project produced by
the Caltforrita Coastal Comenission. the Tarlton
Foundation, and the San Franctsco Recycling 'ro-
gram. The peoverh came from Wisdom of the For
Ecst: A dictionary of proverbs, moodmes, and_fomous
classicad phrasex of the Chdnewe, Japanese, and
Korean by Young H. Yoo, Far Eastorn Reseagch and
Pubbications Center, Waskdngton D.C. (1972
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TOO MUCH TRASH!

“Howwever for the stream flows, # never forgets s sowoe. ™ Yoruba proverd

AEARARA AR AR AR A NANAARATARAR AR R bt b
Age: Graden 70
Subjocts: Science. Malh, Socil Soernce
Conceptual Framework: Scicence Fratework The agplicaton
of sceniific knowiedge changes the world. DSumans affect e
COTAn eCom el

Mathematios Framework: Colloctingd. ovganaing. and de-
soribing data s supoctart Far understanding and solving proby
Jema.

Hivory Soctal Science Framewory: Doderstancding what
reqatred of citbens o s dersor iy
Bhile: apptymil Classifying. comparing doscribing, evalualing.
predicting. soctal pacticipation shils
Durstion: 50 siauies Darts § & 21 pars 3 is an at-hooe activily
folhrend D & short class discussion the next oy
Setting: ndooes
Key Vodabulary: sofsd wane landfll polystyrene. recyche
BARARARARARARARARAR AR AR ARARARANRARARS

Objectives: Students will be able ta: |) percetve the
snmense quantity of solid waste that we generate
and how this relates to the problems of burgeoning
Lndeills and marine debeis: 2) consdder what hap
pens 1o trash tsat & improperty discarded; and 3)
discuss rocycling, reusing, rethinking, and rechic-
Ing as solutions to the solsd waste peoblem as well
as the problem of marine debets,

Method: Students participate tn a trash/landSl
activity that demonstrates the solid waste probilens
Students also discuss the relationship between
trash and storm drains. Finally, students discuss
and apply the concepts ol recycling, reducing,
rethinking, and reusing to the trash that they have
browght frons hooe.

Background: Our trash is disposed of in landfills,
which are limited In number and capacity. The

Larcifills trx the United States are filling up so rapidly
that we face a serious landfill shortage (n the next
decade.  Bach man, woman, and child in this
country now prociuces 3-7 poainds of trash per day

This massive amount of trash Is collected by the
garbage compardes and taken to a transfer station
where it is sorted. compacted, and loaded nto large
double ry trucks. From the transfor station 1 &
driven 1o a landfill site. Ultimately, the cost of
transporting and disposing of trash at the Landfill &s
padd foe by us.

It Is portant 10 remember that trash any-
where has the potential (o Become muarine debeis,
People don't realize thae trash they produsce in thelir
homes and comumunities can reach the ocean via
streams, rivers, and other waterways. One way thes
oocurs §s via stoem deulns — storns water runofl
flows lnto the street dratns and then through pipes
to the nearest body of water. Litter Is inadvertently
oamied along with the water runoll. Manne debiris
also comes froam mose obvious sources, of Course.
such as littering while at the beach or on a boat

What, then, makes up our trash and why Is
there so much of #7 Trash & anything that Is
throwm away. Every day we throw out great
quantities of valuable materials, Paper, which Is
often tossed out after only one use. makes up 34%
of eur mundcipal trash by volume, Yet paper can be
reused in Afferent ways and then recycled. Cans,
glass, and some plastics can all be recycled and in
soune cases reused before recycling. Yet these items
abound i our landfills. In addition. one-third of
our pation's trash by volume s packaging. Pack-
aging Is often composed of non-reusable o non-

Too Much Traahy!
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recyclable matertals, Also. some packaging for
consummer goods i mach langer than the product it
bolds I order to atiract attention and mcrease
sales.

By becoming more aware of what we throw
away, we can find ways to both reduce the amount
of waate we produce and decrease our CoRsUMpUOn
of natural rescwrces. Hesms that ace reusable and
recyciable can be identilied and ressoved from the
waste stream. Recyohing cemteors in many cities and
Lowns are mow equipped 1o accept cans, botties,
auminuen, paper, and some plaatics. With an
awareness of recyclable materials, students can
eastly reduce thelr contnbation to the trash crisis
by reusing or gving Items they no longer want 1o a
kocal charity, by selecting procducts that have the
besal amount of packaging and/or have boen made
from recycied materials, by buying recyclable Hemn
I place of nony recyclable ftems, and by recyding.
By rethinking about the types of products we buy
and threugh the reuse and recycling of goods, our
nation saves valuable energy, resources, money,
and land, At the same tme, we protect the ocean
and 1tx Inhabitants fom marine debris,

Materials: The day before thin actavity takes place,
Instruct your students to brieng 1o cliass one ploce of
trash from thedr homes. You many also want o
bring some trash that bas the recycling symbol, so
you can potat ot what the symbol looks like, Have
&n extra bag on band so that recyclable trash can

be collected separately and taken o a recychng
centor afterward,

Procedure:

PART 1@ Trash/Landflll Dessonstration

1. Now discuss trash.  Amenicans throw away
anywhere fom 3-7 pounds of trash every day.
Inchaded & the trash ase hazardoas products such
as motor ofl, pesticides, household cleaners, sol-
vents, and hoby supplies. Here are more statis
tics: the average American family prodoces about
100 pounds of trash overy week. For every 10,000
tons of waste matertals recycled, 32.6 jobs are
supparted. compared to only 6.46 jobs supported
when this much waste is landfilled. Of the garbage
Americans theow oul. ball could be recycled-
enough to il a feotball stadium from 1op to Botiom
every day. By volume the United States’ municipal
solid waste corsiasts of 34% paper ainly comprater
paper and telephone books), 14% fod and yard
waste, 12% metals, 2% glass. 200 plastics, and
18% other snaterials. At the 1991 Natiomal Beach
Cleanup voluntecrs recorded the items collectod
during the cleanup of which 56% was plastic, 12%
metal, 1 2% gass, 1 1% paper, 3% wood, 2% rubber,

a5 Save Our Seas

and 1% cloth. Plastic, the largest percentage of
debeis recorded, is also the most dangerous type of
trash to wildiife.

2, Where does It all go when you throw It away?
Have students describe what they think happens Lo
the tras s after they throw it away. Have any of them
Deen 10 & landill or transfer staticn” Deagram on
the board where trash goes using stmple sketches
and arrouws: from student to wastepaper basket to
school dumpster 10 garbage tnack %o a transfer
station 10 semd truck and tratler o the landll site,
3. What about trash that has not been properly
disposad of? Where doos Mtter on the street go. for
example? Have yous students ever seen litter near
a stoem drewdn, or have they koked down @nlo a
storm dradn and seen trashi? Have students ghve
their own descnptions of what storms dralns are
designed to do, Now diagram a storm draln systems
on the board from Utterers 40 street to gutter %o
storm draln 10 plpes conmecting 1o nearby water-
ways. bn addition to trash. afler & radn what clse do
your students think storm dralns will carry to the
nearest body of water (Bazardous wastos such as
mosor ofl, leftover paint, herbicides and pesticades
from laems and gardens, pet deoppings)?

PART 2: The "Five K" Rethink, Reuse. Reduce,
Recycle, and Remember

1. Display all the trash yous studonts have brought
o0 a table in the front of the class. Now discuss the
possitie alternatives to throwing away trash that
will help to reduce the overcrowd ing 0 Jandfills as
well as help with the peotilemn of marine debeis. As
yous dscuss each alternative lrethank. reuse. reduce.
and recyclol, make a list of your students’ sugpes-
oo 1o be posted in the clasarcom.

2. Begin with the concept of rethinkang  Think
aboust the product's packaging and how they will
dispose of it before purchasing the produsct.

3. Now cdiscuss reducing. This reders to the re-
duction of waste befoce it & even generated, Have
your students apply this idea to the “Eaplay” trash.
(For exasaple: write on both sides of pager. use a
refillabile pen invicud of & disposable perc use a
ass or plate instead of paper cups and plates; use
a sponge instead of papger towels: use cloth bags
instend of plastic or paper bags. use a thermos
instend of a Julce Dox: Buy peoducts in Bulk guan.
tities: buy products with Jess packaging buy peod
ucty packaged In recycled materials )

4. Discuss the iden of reusing ttems before they
are recycied or thrown out. What is reusable of the
trash that is on “display”™ (For exampile: use a
lunch sack Sor more than ane day: bring Junch In
reusable containers. use containers, such as ahoe
boxes and marganine tubs, for other uses )
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5. Ask your students to define recyeling {reusing
wasie o make oew matertals). What types of
packagng on “display” are recyclable? (paper. Qass,
alusdsum, tin, sease plastics)

6. Do any of the cans or botthes have a redemption
mark on them? (Explain to your students that some
states have established botthe bills or redemgtion
laws %0 promote recyeling) Have any of your
stuadients been to a recycling center?

7. Does any of the "display” trash have a recycling
symbol? If not, show yous students the recyeling
symbols. The three arrows of the symbod represent
the throe stages necessary 10 recycle materials:
collect, remake, reuse. First the recyclatide matert-
als need 1o be collected, then steriioed and/or
ground, melted, and reformed Into a produsct, and
feally reused again.

8 Divide the students Into groups and have each
group maioe a st of all the trash Rems on display.
Next to cach et have the group label the trash ax
dsposabie, recyclabie. or ressabile. Then have the
students list altormative packaging opticns for the
disposatile [tems.

2. I your commusaty has & curtside recycling
grogram, oblain the information from your sold
waste management ageocy and share It with your
class.

10 Talk with your students about tistiiuting these
Meas In their homes. Wl they rethink. reduce.
reuse, recycle, and remsember? Why of why not?
11. Clearly sdentify the Kinds of trash that will be
recycled during the beach cleanap: glass, alumi-
mum, thn, and plastic soda bottles. You most likely
will oot be able to recycle paper, because paper
lenrds 1O get 500 sandy and molst when it is Jeft on
the beach, Hand out copies of "How to Recycle” (see
Appersdix Al to cach studont. Save the trash foe the
“Packagng Your Prodiuct” activity later in the week.

PART 3: Review logisties Sor tomorros’s beach
ceanup. Have each student peegace a hypothesis
and purpose for the beach cleanup.

At-Home Learning:
In- Home Trash Survey

Have your students condeoct a survey of thelr
household trash cans. The students will record the
types and amount of rash theown ot normally &n
one day. and then dentify ways to rediace waste in
their homes.,

1, Have students omtee the trash on a tally sheet
s reusable, recyclable, of theow away {trash), For
every flem Bsted as reusable. inchude suggestions
as 10 how It will be reused. For every itom Bated as
trash, Inchode suggestions as to what reusable oe
recyclable flems could have been used I place of

the trash Htemn

2. Wave stodents compare thetr results with cach
other. Encourage students 1o tmplement some of
thelr sugg@estions at bome. Follow up by asking
what worked for them. Was it easy? Did they find
it difficult 1o change thelr hatits? Did other mess-
bers of the family cooperate” What was the most
unusaal thing they found in their Lrast?

Extemslons:

1. Waich the Reoycle Thix video, The video pro
motes recyeling through Sanny skits, songs, and
gaumne shouws. You can show individual segeaoents of
the entire video. Students love 1t [See Appendix 1:
Resources for detalls on ordering )

2. Conduct a Beter walk on the sehool grounds or
in the school neighborhood.

3. Have the class visit the local landfill or tranader
station to soe where thelr trash goes. Cosnltrine the
Nedd trip with & towr of a recycling center near your
scheol.

4. Do a chss or Individaal rescasch peoject on
Items that are achvertised as degradatide plastics.
Do they degrade 1o a point where they essentially
disappear? Do they beeak down into smafler and
sezalier pleces? Do they break down at ali? Perform
the following experiment: take various kinds of
plastic 10 a nearty outdoor sete where i will not be
disturbed by people, be blown away by the wind, o¢
barm wildlife. Set up an cbservation schedule for
three mon s and mote any changes in the vanous
types of plastic: be particularly atsentive to changes
caused by sunlight, motsture. and temperature.
How well did the plastic actually degrade? Is this
the bexst disposal method for plastic trash compared
1o reducing/ reusing/ recyching™”

The marine debeis problom is essentially » Utter
probiem. Dy making @ socially acceptable to throw
degradable plastics i the ocean, will that solve the
marine debets problem? How fast do degradabie
plastics decompose? Is it fast enough o manne
animals will not be harmed? Do degradable plas-
s decompose completely or do they degrade into
smaller plocew” What about the ingestion problem?
Do you think asdmals might mistake the degrad-
able plastic for food?

Source of Activity:

Facts about garbege and recyciing from the Califor-
nia Department of Conservation Diviston of
Recydling’s "Educator’s Waste Management Re-
source and Activity Guide.” The proverh I from
Quatanions i Hlack by Anita King, Greerswood Press
Westpeet, CT (1981)

Too Much Trash!
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MARINE DEBRIS SURVEY

(AR R AR AR R R R R R R AR R R A R R R R
AGe Conden 7 8
Bubjocts: Ncloner, Mah. Socil Sclerxce
Concepliusl Pramework: Scence Framework: Bespect for na
tuee deveiops em wndervanding how & worka: ving Siags
] s eren Jerisdnirate 8 slractare et rvlaliniahp
bramans afiect the coran coosysien

Mathemation Framswworks Phaysical macerals, pictuses, and
Qarasn are reladtd 1o alhr satal Mras maldefuwtas we
wed 10 draw lagical condiusans: oofiectiing. fanising. and
describing dats = importacd for uonderwanding and solvierg
problezn

Fhsory Socsal Sowade Frapeecrt Uinderstancbog whiat w
reipedrnd of (lras in & deasraey
SRBie: anahy g appdvnd clanabying cormgrating. Oy apdeeng by
et entlying rierprrang. sl Soup work. social
participation siciia
Duration: Deach clranup pancing Segirs 4 wavks tedore the
5000 1P 16 Dhe Bt the st Chranup Megares L3 hoars
P T regquires & 5O oderste Chass perted (he day folowiny The
cheamp
Setting: outdoors and doods

Koy Vossbadary savping s rasaest
e

Objectives: Students will be able toc 1) desnon
strate how they can play an impoctant role In
Mmanne conservation by participating n a beach
cleanap; and 2) condsact a survey of the debicts on
e beach

Method: Students work in small groups collecting
the trash off the boach (separating recyclables and
non-recyclaties as they gol and tallyeyg the trash
collected on data cards. In the next class perod, the
students summartoe, graph., and discuss the sig
nificarnce of the data,

Background: [0's tene for a trp 1o the beacky Yous

5O Save Our Seas
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studenits are pow aware of the hazardous effects of
mariese delots on wilditfe, as well as the differomt
types of debris that exist, and what s and tan'
recyelatide, Let's transdorm this new found aware

ness inso action with a beach cleanup and a manne
delirts susvey, The beach cleanup will allow the
students to participale tn an nmediate solution (o
the problem of marine debirts while the survey will
proside them with manine debris data 1o analyze,
The activity will conclude with a discusaion about
the sigrificance of the data,

During the Center for Marine Conservalion's
CMO) annual International Coastal Cleanup vol
unteers go to the beach to pick up trash and record
wiat they find on & specially designed data card
The information from the dats cards i entered into
the intermatiosal Marine Debris Database and ana
lyzed to detenmane the types and amounts of trash
Bttering our Beaches. This information helps identify
the sources of the pallation, and Inspire novative
programs and solutions. However, CMC cnily ool
ects data from the anoual beach cleanup that
takes place each fall, If you plan on conducting
yours cleanug at ancther thane of the yoar, we stuggest
that you still use the data card and analyase your
results &1 the dasaroom &3 order 10 mmake a Zreater
and more lastang Lmpact on your studenis.

Materials: Trash bags for both recyciable and non
recyclable debrin: “Beach Cleanup Data Card”™ and
“A Cudde to Good Data Collection” isee Appendix G),
clip board and pencel for each buddy pair. your
schools paremtal consent formm and “Stodents’
Chocklist® tsee Appendix B} for eanch student; and a
first ad kiL




Procedwre:

PART 11 Two Wecks Belore the Cleanup

1. Select a beach for your deanup. The beach
should be sand or gravel and known 1o collect litter,
2. Call the beach mamager %0 get pormdsakn o
consduct a beach cleanup. The beach manages may
also have beach cleanup sapplics for you to use.
3. Arrange for the trash to be collected afier the
cheanup. The beach manager may be able to
arrange this for you.

4. Begin assembling the materials and sugport you
need.

5. Arrange transpoctation to the beach.

6. Send the school's paremtal consent form home
with the students to be signed and returned.

PART 2: The Morming of the Clesnup
1. Review the following safety sdoemation with the
stodents
I} No one will be allowed In of near the water
on the trip.
2} Keep your cyes on the oocan < when close
to the water dont tum your back on wanves,
3} Everyorse must stay with thetr sssigned

group.
4) Call an adult tmmediately If & dangerous
wem (wyringe, metal drums, chemsical contaln-
ey, medical waste) or stranded animal is found,
5} Dress warmly and in layers ~ the beach is
usually cooler than indand arcas.
B Let everyone know the trip will be cancelled
s stormy weather.

2, Collect parental consent forms.

3. Check weather conditions at the beach

PART 3: At the Beach

1. Explain to the students that conducting a beach
cleunuap and recoeding data is similar to condoctang
a sclentific experiment in the fokd

2. Roview the hypothesds and purpose of the beach
cleanap that studenis prepased the day before,
3. Have the students divide 1o groups of 3 or 4
students. In cach group, one student gets a data
card, one student gets a recyclablos bag, and the
other students get trash bags. As the group walks
down the beach and collects trash, the student with
the data card records wiat they collect.

PART 4! Back In the Classroom

1. Have each group sumumariae thewr data Into
peroentages by adding together the numiber of
ez i cach category and dividing these numbers
by the total sumbes of items collected. Multiply by
100,

2. Mawveeach groupconsider how tovisaally peesent
thelr data. For example. some may want to create

a pie chart while others may prefer to do a bar
Rragh.
3. Have cach group sbure thelr visual presenta-
tioes with the clasa.
4. Aller the presentations, discuss the folowing
with the studenis:
1] How can the collected Information be used?
21 Why is It smportant 1o know the exact location
of the debirts and the date of the sampling?
31 Wheere are the plastics comang from? Con-
sider this for each kind of plastic dobiris.
41 What about the other debirts < 18 1t being left
by people on the beach, or & it being dusagpad
fromn Boals?”
51 Whiat could we ask politicsans to do about the
peobdem of pollution”
Gl How doos it make them foel to soe the trash
along the beach?”
7) How does It make them focl 1o see the beach
cloean after thetr week?
8] What can cach of us do to minimise the
probiem of ocean polluticer?
5. Next have the students write a conclusion dis-
cusalng the beach ceanup and their results,

Assessmment:
Collect cach student’s beach cleaniup report.

Extenstons

1. Write a steey about your beach cleanup for the
school o local newspaper.

2. Make a marine debris display for yousr scheal.
Inchade some of the trash yeu fouand at the beach,
3. Present a slide show on the beach cheanup to
your school of 1o other interested grougs.

4. Design and conduct a survey of local boaters
and fishers 10 find oot how they handle thetr trash.
5. Design an informative handout or pamphlet
about marine debirts, uning phetograghss If possitie,
Talk toboaters, Sahers, and other marine users and
give them your brechure.

6. Conduct studies of packaging. What kissds of
packaging are polluting the sea® Age there aller
natives 10 s packaging? Who puts warming labeds
on thetr packaging”

7. Ensuare that all the local beaches and martnas
have convendgent, well-tended recyclable/trash
containers. This can be an ongoing comemunity
sorvioe progect. Adocal service group or the city may
be willing %o take on maintenance, If the stdents
start the acquisttion of the containers and set up
the collection area,
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PACKAGING YOUR PRODUCT

“The frog does not drink wp the pored i whsich he Sues © Indiers proverd

BERAARR R AR R ARARRAAR R R ARAR ARttt
Age: Coaden 78
Babecta Nirvwe Sl Sorice A
Concepiual Framework: S icre Framsewors Claoeg boman
neots and destres change the Earth

Histary Sow sl Sowve Framework Undecsanding what s
regared of cilocrs i & derfaer sty

Visual and Perforzsng Arts: The arts onn be used Lo vialier
and clartly concepta aad vicis.
MO dmenving CorSparing. arganising, analynag, relating,
PadAGeg Nl relaied by & geidides
Durstion: |5 mdrraies art L1 6O sdensies Qe 3B
Setting: indoors
Koy Vocabulary: pockaging salural rescources, conmamers,
eusabie

BEAARRARARRAARARRAARERARRRRRAR AR

Objectives: Stiadents will be able to 1) define and
clarify a peoblem by understanding that packaging
contriutes vast amounts of trash and Is ofien
wasteful of natural resources. 2) consider how
packaging can elither be avolded or redesigned 1o
alleviate these concerns 3) padge Information re
lated 10 the solid waste probless and distinguish
between fact and opinion: and 4) attempe to solve a
problem and draw conchusions.

Method: Students exaonine product packaging and
sentify varous purposes served by the packaging.
Students then rethink product and de
sign alternative packages that are less wasteful of
resources and that minimize waste disposal prob-
ems.

Background: Durisyg the beach cleanup. a lage
portion of the trash the students collected was

probably packaging waste, In previous activities we
discusaed the solid waste peoblem. Now make the

52 Save Our Seas

connection Hetween the solid waste problesn and
the masine debwis problem. [n the peevious activitses
the students analysed diferent types of trash. Now
they can begin to tackle the marine debris as well as
the solid waste problem by developing new or
altermative types of packaging and by making con-
samer <holoes,

Manufactuzrers conseder & nuander of factors
when desigrieg a package for thetr products. They
prefer a package that most cconcmically moets a
number of requirements such as preservatices of
prodioct quality, complisnce with governmental
regulations (Food and Drug Adminéstration laws
require that packaging Sor many products be de-
signed 1o peevent spofling and barmfial tamperinyg),
sppeal to the consumer©, and prosnotion of thelr
prochact.

Manuwcturers Know that consamers can be
persuaded 10 buy a prodoct i they are attracted to
Its package, Consamens look at the package stee,
shupe, wittlen mesasges, convenlence of use, and
color combinations to ientify the prodact and
sclect the one they want. [n stores, packaging
serves o advertise products and idestify contents,
and may be required 1o meet regulatory standards.
Durtng sivipping. additional pretective packaging ts
ofton required for case of trasaport and product
protection. Unforussately. most packaging is dis-
posabile.

Discarded packaging is the single largest com-
ponesit of houschold waste. N maked up appeoxd:
mxlely one-third of the nation™s trash., using up a
major portion of our Bmited Landfill space. The
production of packaging alone uses remendous
amounts of valuable natural resources.,

€ Covser Sor Marune Conservalion sosd Calforroe Coslal Commnissbn



As copsumners, we play an lmportant role in
determining the types of materials used in packag:
g M we buy more of & product in a cenaln type of
Box, then the bax stays. [fwe stop buying a product,
the first thing to change ts the package. We can
ifluence types of materials used in packaging by
Banytng products that are packaged peoperty but not
excesatvely. It means considening the package
when selecting products and avolding those with
excesaive and disposable packagng. If we ahop
enviroomentally, manufactugers will need 10 re
spond by modifying thelr preduct’s package to
reflect these pew concerns.

We can also voice our concerms about over
packaging. The fast food industry s an example of
how conmsumners eflectod business decisions. Con-
sumers complaised about the fast food Industrs’s
use of disposable and wastelul packaging and the
mdustey reacted. MeDonald's has stopped using
foamed plastic hamburger contalners, and pow
uses unbleached paper bags. Burger King paper
bags contaln post-commumer recycied paper. In
tuem, other fast food restaurants have also changed
thetr packaging We, as consumers, can help
sfluence and change the type of matertals used for
and the method of packaging products,

Materials: a collection of packaged products such
as pusnp toothpaste, lipstick. oy (unopened), laun-
dry soap. dsposable pens, and coreal bax. seoe of
the trash collected from the cleanug 1o display what
types of packaging end upon the beach: some of the
traah collectod fom the “Too Much Trash™ activity:
matertals for design and construction of improved
prototype packages (non- toxic markers, cardboard,
NEWspaper, crayons, construction paper, white goe
of paste., tape and/ or staplers, and paperboarnd (old
coreal boxesl: and one copy per group of the
“Packaging” handout {attached).

Procedure:

PART 1: Packaging Demonstration and Discussion
1. Describe various exampies of packagng

2. Ask the class for other examples of packagng,
List the examples on the bourd, Discuse the Bt
Could less packaging be used?

3. Discussalternative packaging methods for these
ems. Could the product be packaged in recyclable
or reusable materials? Could the packaging be
made from a renewable resource i plice of 4 non-
reoewable resource”

4. Broaden the discusadon 10 other products, such
s newspaper or fosmed plastic stuffed in a ship-
ping box: milk botthes, paper milk carons, and
plastie mulk jugs: candy boxes, candy wrappers,
and plastic bags of candy: butcher puper or foamed

plastic with plastic wrap for meats: toys In tndi-
vidual plastic hanger display cases and toys sold
from a large contalner; (ast food and canned food;
foamed plastic and paper o cartoes, ete. Mentify
the most wastoful and the least,

5, Packaging sakes up the lagest stngle compo
nent of houschold solid waste. What will happen to
packagding that s not reusable o recyclable? Can
your students think of any peoducts that do not
require packaging?

6. Ask your students i they can think of any
packaging that thetr families already reuse (shoe
boges, some plastic bugs). How can they reuse or
recycle other types of packaging afler using the
product? Can they thank of ways 1o scquire less
packaging when shoppang?

PART 2 Packagng Study, Desgn. and Presenta-
ton

1. Divide students leto groups and have them
sclect an tem from the trash display, Give each
group a copy of the “Packaging” handout. Discuss
the functions, benefits, and drawbacks of packag:
ing Including nformation on purposes, use of natu-
ral resources, recyclability, shelf b, bdodegrad-
abuliny, disposal, and production of pollutants, Use
products displayed in each category 10 (ustrate
your discusaion. Ask somecne from each group to

sdenaify one benefit and one drawback of the pack-
aging for the products assigned to thedr group.

2. Supply each group with scratch paper — one to
write on and several to sketch on. (When reusing
paper it works well t0 have studenis draw an X
across the used side of the pager and then tum it
over and use the blank side )

3. Ask cach group 1o describe If it can be recyclod
and for reused. For instance, an oatmeal box can
be reused as a houschold comtalner and then
recycled to make paperboard, A ghass bottle can be
recycied 10 make new glass. Flastic-coated paper-
board packages cannot be reused or recycled,

4, Mave students answer the ollowing guestions:
Why do they think the producer packaged the
product this way? Is the product breakabtie? Will
the peoduct spald? Do consumers need to seo the
Inside of the package in onder to decide to buy the
product? s the packaging necessary cnly during
shipping (frails and vegetailes) o just unld the
product s purchased (plastic wrap on a cassetie
tage] or must It last untll the product s used up
(milk carton? Is the packaging needed to protect
the pasbilic from harm (child proof bottel” Is i light-
weight for Jow cost shipping” Is the package
designed for commusner cosrvenience {indivadual
stant soup? s the package bulky, making ot
moce potccable? s the packaging material costly
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or Incxporsive”  What are the most Important  Source of Activity:

purposes of the packagey (1o protect the product  Adaptod Srom “A-Way With Waste: Second Ed-
froes breallung, 1o keep the peoduct sanitary)? ton,” Washington State Depurtmsent of Ecology,
5. Have students design a package for thetr cho:  The peoverh is from Earh Speaks by Steve Van '
sen product which is less wasteful of natural re-  Matre and Bl Weller, Institute for Earth Educa:
smources than the origioal package. Have them  ton: Warrenville, 11, (1958

develop additional design specifications for the

packaging such as whether the packaging will be

reusabde or recyclable. Have them describe what

their package will be made of and what will be

wrillen oa the cutsade. The packinge desggn ahould

inclode information explasang how the consumer

can reuse and/or recycle the package. And. it must

serve all the Important purposes of packaging Sor

thelr chosen prodiuct. Allow time for students to

creale these new packages. Encourage creativity.

Students can peoduce a three-dimensiosal model,

& drawing, of a package label to Ulustrate their idea

for Improved packaging

Asscasznent:

Asik students 10 present thelr prototype packaging
10 the class. Have them explain the reasoning
behind thetr design,

At-Home Learning:

Have each stodent wrsie a letter 1o e manufacturer

of a poorly packaged product explaining that your

class does not support the practice of over-packag- .
g and make suggestions for better packaging.

Wirie a second lotter S0 the manufacturer of one of

the products ientifod as having a better package

and congratulate them on the packaging. explain-

g why yous class peeforrod thetr package over the

competitor. Mall the letten,

Extensions:

1. Conduct an Informal survey of plastic packag-
ng versus other packagng matersals commonly
wsed for commercial products. Vst ome or meore
stores and look at the prodocts on the shelves. Is
plastic widely used? Whach types of plastic are the
most comamon?  Are the amounts and types of
packaging apgeopriate for the products? Evaluate a
shell of products for the appropriatencss of the
packaging used,

2. Make a display of alternative packaging. Have
students bring examgples of poorly packaged prod-
ucts and similar products In more appeopriate
packages tor example. a tUny botthe of shampoo and
a large bottle of shampod). Have the students write
& short explanation of the benefits and drawbacks
of the packaging on Ix5 cards to display next to

ench example. .
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Packaging

Benefits of Packaging
Prescrvation of conilemts

Protects conitents from damnsage
Sandtation

Safety

dentification of contents

Prevention of theft

Instructions for product use
Compliance with regulatory standards
Convenionoe

Drawbacks of Packaging

Disposable pacikaging is rapidly 88ing ous landills (we have fewer places to put all this garbage!)
Production of packaging consumes energy

Production of packaging often produces Loxic wastes

Disposable packaging consumes and wastes our natural resousces

Packaging can mislead consumers as to the quantity of a produoct

Packaging Incresses the cost of the product to the consumer

Some types of packaging If disposed of improperly endanger wildlife
Less Wasteful vs. More Wasteful

No packaging Exvessive packaging
. Large quantity of product per package Small quantity of product per packaging
Recycled paper produscts New paper products
Recyclable plastic Noay recyciable plastic
Recyclabie material Degradable masertal
Paper products Plastie products
Recycled glass New glass
Recycled aluminum New aluminun
Recycled metals New metals
Renewable resource Noov-renewable resource
Recyclable paper Noo-recyclabile paper or paper difficult to recycle

(lossy magasine, waxed paper, plastse coated paper)
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STENCILING STORM DRAINS

NO DUMPINGT

DRAINS TO BAY ,

All water runs 80 the sea” oy

A A AR AR RS R RS R AR R R R R R R R R R R
M' Craties 758

Subjects: Nokenoe. Socal Noeee

Conceptual Framework: Soence Framework Mumses afexct
reapoct Sor naure devwiops Lo under
slan ey haw nalive winks

1het P An SO RN

Hlory Socid Soence Framsewor b Urdderslaming sl &
reguired ol cioers 1 A SemocTacy
SR Jpphiag Mealdyig sbaeTving
Dwrollon (wo % trdnde pevants
Icﬂl“ pod doors
Key Vocabalary: source. worm dean
LA AR AR R AR R R R AR R R R R R R R R R RS

Objectives: Students will be able to. 1) understand
that storm drains are connected %0 water systems
and can be a significant sousce of marine debiris;
and 2) Inform others in thelr comosunity via a stoem
dram stenciling project

Mathod: Students locate and sencl] stores dragen
1o smake others aware that stoem dmins are con
nected 10 water systems and are not to be used as
trash recepiacies!

Background: Where did all the tranh on (e beach
come from? As discussed I previous activithes
manne Sebirls ori@nates from many sources, and
one of those sources Is city atorm dralns. Masy
peopie are unmaware that a connection exists be
tween sewer systosss and the marine environmenid.
A commuenunily’s scwer sysfetn s typecally made up of
two dilferent networks of pipes.  Ore network
handies sewage coming froem souarces such as
Kitchen sinks, tollets, ard wasdung machines. These
plpes carry waste materiaks (0 a langer network of
plpes eading (O & scwile treatment plant where

-~ Save Ouar Seas

scwngde iy separated into sludge (solid waste msate
malst and water. The sludge s compacted. then
handilicd, Incinerated, or marketed a8 an enmviron
mmentally bencficial peoduct, whitle the le®over wa
ter o discharged into a nver or other mearby water
way

The other network of pépes carmios nano® storm
water from streots 20 nesrby bodies of water suach as
sireams, rivers, and occaem. There Is generally 0o
scrocning peotess assoctated with this systemn, so
litter carmied Into the pipes with storm water runof!
will also end up In the receiving bodies of water
These pipes are desggned o carry storm walcs
fumnell from oo point 10 another and are not encant
00 transport street litser and othor types of debils

In some cosrermunities fusaally those with older
scwer wysiema) the sewage syslem and the steem
dradn system are connected and together are called
a combined sower overflow o CSO . Dunng storms,
the volugre of storm water emicriog the scwer
sysicm can cxoted a sewage Lreatment plant's
Ietalee capacity causing a combined sewer overfiow
When this ocours, an emergency overfiow valve |s
activatod and a certalin asmousyt of effluoent, Includ
g scwagde, bypasses the plast and s discharnged
N0 & river of other nearty waterway that wil
evertually rum into the ccean, Thas, durtng perfods
of wet weather, there & a chance that untreated
sewade. as well as itter carried Iin storm wator, can
enter the occan. Because of posathie scwiyge over-
Hows and the relcase of madeguately treated sew
age, cdtieens need o control the types of materials
that enter the sewers by not using sinks, tollcts,
and storm dralns as trash receptacies

Seccmn dradns and CHOs are significant sowrces

D Cerver bt Varrme Comservdd im0 Cllthonmia Coantal Coumurissbon



of marine debris. The concept that is most tmpor-
tant to remember. however, Is that these pipes were
dealgned 1o carry storm water runoll and sewage
from one polnt o another, oot 10 stroet
litter and other types of debets, 1t Is essential to
recognize then. that sewer systems and storm
drains are a source of marine debels only to the
extent In which people use them as receplacies for

nappropriate waste

Materials: For painting: stencils, paint that meets
your state’s standards, paint stir sticks, pant
brushes (37 or esnviroamentally approved spray
paint (water-based, outdoor paint contalning no
CPCx). wot paint signs, masking tape. drop cloths
For the debems: data cards, pencils, cipboards,
trash bags. gloves. beoom. For cleaning up canoed
paint: newspaper and rags. coflee cans and ids,
mineral spirits or paint thinner (small amount), A
map of the cfty's storm dratns lrom the Department
of Public Works.

To obtain a storms dran stencaling kit or 1o flnd out
¥ there 35 a storm drain stenciling progect I your
arca contact:

Million Patnts of Blight

Cemter for Masme Conservalion

306-A Buckroe Avenue

MHampton, VA 23664

SO4) 85167

or In Califoenia contact:
Adopt-A-Ueach
[415) 9045214

Procedure: (T'o save yvoursell time contact cither
the Center for Marine Conservation or the Calsfor-
nia Coastal Commission Adope-A-Deach program
to find out of there Is a storm drain stenciling
program in your arca.  If there Is an existing
program a lot of the preparation might already be
done )

PART 1: Preparation

L. Obtsin written permission fram the county,
torwn. oF city department that maintains the storm
drains In your community. This is usually the
Public Works or the State Highway Department.
Contact them with the following nformation 6.8
weeks before the progect: who &5 volved in the
project and who is supervising 1t what you will be
doing. the exact wording of the message you'll be
stencilling the particular area or neighbarhood you
woulld like to stencik: the dates of the project: rain
dates; (It must be at least 50 degrees Fahrenhest
and the pavement psust be dry In arder for the palm

1o deyl: the date you need 1o hear back from them,
and the purpose of your progect,

2. M necessary. follow up with a detter o phone call
to the department. If you are interested in stenciling
on federally owned property of on petvate property,
be sure o get permstssion from the appropriate
federal authority or landowner,

3. Once you have permission for the project. fill
ot a Stencil Order Form and retum It to CMC,
Your order will be filled withdn five days of receipt
and sent out via regular mall. Once your project is
firgshed. you need to promptly send the bormowed
stencdls back so that CMC can send them out to
another group.

4. Design a flyer 10 alert neighborhood ressdents to
the project and educate them about non-podnt
source pollustion. Include mformation on when,
where, and why you are doing the stenciling, as well
s the name andd phone number of the project
eader. Politely roguest residents o move cars
blocking storm drains.

5. Obtain necossary matertals for the progect.

PART 2: Magping the storm drains

I, Pass ot copies of & map of the city's stocm
drains. Locate the storm drains your class is going
10 stencd. Map the path of the storm drains to the
receiving body of water.

2. Discuss what happens when trash or other
pollutants, such as oll, paint, and pesticides, enter
the storm drain.

3. Explain to the class that they are going to stencll
storm dralns to oducate the compsunity about
storm drains and pon-point source pollution,

4. Design a fiyer (o pass out 1o businesses and
neighbors located near the storm dralns your class
B poing to stencil.

5. Make cach student responsible for delivering »
certain number of the fiyers.

PART 3 The Day of the Project

1. You will need two 1o theee people per storm
drain. The data collection and the cleaning and
stenciling of the storm drain should take 10-20
minutes per drain.

2. Ithe partscipants in your profect are youths, we
recommend one adult chaperone per 4-6 youths,
and at least one supervisor present with any group
atastormedraln. Extra caution shotdd be taken not
80 spdll any patatt

3. Wear o cothes, and HAVE FUN!

PART 4: Duta Collection and Painting

1. The Center for Marine Conservation (CMC) Is
buliding a national database with information on
storm draln contamdnants. Please psark the pollut.

Stenciling Storm Drains
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ants you find at the storm drasns on a data cagd,

before you clean the area and patet the dratn. Use

one data casd for the entire group of storm drains

that you paint. Onee you are finished with your .
painting project, be sure to send the card back to

cwme

This informmation will help us keep track of both

the number of storm dralns stenciled and the types
of non-potet source polbatants around our nation's
storm dralns.
2. Determine where you want to stencd on the
stocm deatns. For stoem grates yoo may want 1o put
the stencil in front. For other types of stoem drains
you may want to stencil on the hortzontal and
vortical portion of the catch bastn or to the right or
ket adde of the deain.

Onee you decide where you want 10 stencil, be
consistent on all the storm dralns you paint,

3. Beush cdean or sweep the arca where the stencd
will be, and pat garbage into trash bags

4. Lay the stencil flat and Bave someone hold it
firmly o place. Apply a semall amount of paiedt to the
ends of the patnt brush bissties. Dalbitang the paint
Lirush on the surface rather than using long strokes
will belp reduce the possitiity of paint getting
under the stencil, e carefil ot to drip asty paset
om the sidewalk, curb, or street. M useg speay
paten, use quick, even strokes about 6 inches from

the stencil. .
5. Tape a™wet paint” sign to your stencil and move
on to the next storm deain,

PART 4: Cleanup

1. After the paint is dry. remove the “wet palnt”™
signs from all the storm drains

2, Clean brushes using a small asnouert of esteeral
spirita o padnt thinner in a coffee can.  Wipe
brushes on clean newspaper. Repeat until brushes
are clean, Put newspager into trash bags.

3. Re-use the thinmser o minesal spleits foe another
progect et it stand in the coffee can for about & day
s0 that the solds settle to the bottom, Straln
through cheesecloth and re-use the Bquid. Wrap
the solids in newspaper and discard in the trash,
4. Remember to send the data card to CMC, 306
A, Buckroe Ave.. Humpton, VA, 23664,

Source of Activity:

The proverd Is froen A Treasery of Procerbs in 25
Languages by Henry Davidol!, Randoon Mouse: New
York, NY {1944).
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STORM DRAIN DATA CARD

Only one data card needs 10 be filled out for the group of storm drains you stencd

.Nm

Name of Group

Soreet Addeess

Number of Participanss

Cty /Town, State, Zap Code

City /Town, State of Stenciling

I"hone Namber - woek or home?

Number of Storm Drairs Stenciied

Center for Marine Censervation
July 1952

Potential Non-Point Sowrces
Mark the numder of storm drase
YOu stencil near a

Busaness Disaricy,

Fasm

Gl Course,

Fesidential Area,

Service Stathon—

Shopping Center A

Parking Lot
Other

ASdnnal observatios

Dute of Seenciling

Plesse retum completed data caeds wx
“Million Points of Blight”

Center for Marine Conservation
304-A Huckroe Avenue

Hampion, VA 23664

Non-Point Sousce Pollutants
Koep track of the dema found within & feet of cach side of the stcem
draes you steocil by making tick marks in the amvas below:

Grass Olppings. Street Litter / Plastion, cont.:
Loaves, Foam plastic pleces .
Mosoe OM Newspaper

PARBAZINES OF pleves
Paira

Paper bags £
Pet Wastes, wrappers
Street Litter / Flastics, incloding: 11 OF 10AmM Oups ——

Beverage bottles —— 1astic pleces

Boverage cara, Sex-pack holders
Caps/Iids Straws

Clgarene butts. Other

Clothing / pieces

Faat food contaners
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RECYCLING IN YOUR SCHOOL

The water even ffom a great aovan comes from
one drop af a time.” Jopanese peocerb

R e e
Age: Gonden 7-8
Bubjerts: Sclenwe. Sovil Soence, Language Arts, At
Conceptual Frameworh: Scieree Fravewark Appdvaton of
sceatiie knowlodge changes the world

Sl Sewnce Frameworkc Undersianding what is
regured of cllvers W & Germracy,

Engisk Language Arts Fréoseensh Linking gevscnal eape-
nences and price kaowiodge provides opportarites B bty
lazguage skils and recogrining common bachground expern
raea

Vispal and) Performing Ao Framework: The arts provide
Uhe sermscry and peroepival 1egest easeraial 1o the Sevelopawrt
of nocrverbal and verbal commrarsosionds Hhe arts can be used o
vizalise and clarndy concepos and sialis,

BRI analysing. appiviag, commenicenng ovaluating, orgs-
nieing probéom solhing @roug Wied amen

DwrstSon: planring and start up togeber 28 weeks recpching
rogueres 2 hours 3 week

Betiing (akwds

Key corneTve

LR L L T L

Objectives: Students will e abibe toc 1) identify how
they can be part of the solution to sarine debirts and
estabiish a recycling peogram in their school; and 2)
demonstrate how they can play an important role in
reducing waste and conserving natural resources,

Method: Students Identify objectives and goals of
the recycling programc select an appeopeiate recy
cling prograsn; prepare the school for recycling: and
montior the resulls of the peogram,

Background: Establisting a schood recycling peo.
gram allows students (0 corporate the concepas
covered on marine debris, conservation, and recy-
ciing 1o thetr owm lives, Al the same time, It gives
Mudents a chance o actively assert thelr ouwn
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conservation comestment. Aschool-wide recycling
program can accomplish the following: 1) develop
an understanding of the impertance of conserving
resources through reducing consumgtion, rouse,
and recycing 2) peovide an effective hands-an
appeoach for exwironesental education and a model
for Nie! 3 reduce school expenses by reducing
consumption of paper products and redacing waste
disposal costs: and 4] posstbly generate a modess
income for your school or student body.

Materials: Cardboard Doxes. posters and signs,
collection contadners. and Bins,

Procedure:

PART 1: Select a Recyciing Team and Identify Goads
and Otgectives

1. The recycling teams will assist the team Jeader
with preparations and poovide the poople power 1o
run the program. Dependng on the age or gracde
Jevel, students can be tn charge of some or most of
the aspects of the prograsn. The recycling teaan will
require guddance Som an adult to assuse adequate
day-to-day supervision of the peogram activities,
2. Before starting, the teaun shoudd identify thelr
Prunary purpose in organdang a schood recycling
program and set & goal. For example, if you want 1o
cam moncy, then set a goal 1o eaun $100.00 for a
specified purpose. If you want 1o conserve lmited
resources, keep track of the petroleum saved by
recycling plastics, or the encrgy saved by recycling
Auminuss. If you want 1o reduce costs 1o
the school, set a goal 10 reduce the volume of
parbiage Uy a set amousst each mosth. Estabiish
dear, attainable goals. and make them known to
everyone from the start,

PART 2! Sclect a Recycling Program

The recycling team should choose & program de-
sgned to fulllll the primary objectives and goals
outiimed by the team. A litthe rescarch Is nocessary
o find the bost recycling compagy for yous needs.
There are a number of recyeling oplions open o
youar schook.

!, Recyding collection service. Thils option peovides
redative convenlonce with modorate financial re-
ums

2. Deliver your own recyclables 0o a recycling con-
ter. This can be less comvenidnt but peovides
greater Spancial retuem

PART 3. Confirm Plans with the Adsdrdstration
It Bs very Impartan! that you discuss and conflnm
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yourr plans with the school administration as well as
with all others affected by the recycling program
{the custodians, office stafl, teaching stall. cafeteria
stafl, ete.). You will need 1o address the following:
1. What recycling company did you choose and
why? You'll need to know how often recyclables will
be removed froen the sehool grounds, whether or
not money will be earned, who s providing the béns,
and where they will be stored,

2. Trarsportatson 1o the recycling center. How will
materialy be removed (rom school grounds and by
whom”? The more coovenlent methods such as
pick-ups at school are Jess profitable, but will st
allow youl Lo meet your noo-monetary goaks,

3. Storage of recyclables. How and where will the
materials be stored? What will be done 10 assure
cleanliness and safety”

4. Collecting recyclables. How many coliection sites
are needed, and where will they be located? How
oftien will materials be consolidated nto Rrger
bins? Who will do this (recycling team., class
monitors, custodians, ete J?

5. Are Janitors already recycling? Will you be taking
froen their reserve? How can you work together?

PART 4: Frepare Your Schood and Start Recycling
1. Your recycling team can do a ot to prepare your
schoal for recycling.  Advertise your goals, and
announce the first collection day. ldentify collec-
tion contalmers. Have students conduct short
classroom presentations explating the recycling
procedures, create decorative cardboard boces as
classroom collection contatners for paper. and malke
posters and signs for the school grounds 1o remind
everyone 1o recycle.

2. Supervise the collection and consolidation of
materials closcly at the atart. Give posdtive foed-
back 1o participants and remind teams of thelr
responsibilities. Identify and resolve problenns that
arise as quickly as possible. Talk to schoal stafl to
assure smooth operations. Assist the operations
untdl they blend in with other standard school

procedures.

PART S: Moadtor Your Results

I. Have yourr recycling team record the acoomplish-
ments of your recycling peogram. Keep track of
quantities recycied and the funds generated over
expenses. These records can be used 1o document
savings to the schoal resuling from reduced con-
sumplion, recycling sales, and reduction of gartiage
oonls,

2. Use the data to rally additional support. to
troubleshoot, and to give your students experience
maintaining financial records.

3. If you are selling the recyclabies to a recycling

cemier, open an account for the motsey generated,
and recoed how the moncy s spent. Celebeate and

advertise your successoes!

Extenslons:

1. Doawaste characterization study at your school
to find out what other items could be recycled.
Identify ways (o reduce waste production, Expand
your present recycling peogram to include other
things. For exampie, try setting up a compost plie
1o convert grass clippings and cafeteria wastes to
soll.

2. Start a recyching club at your school to expand
the recycling program into the community.

3. Look at what you and your school purchase.
and Mentify where disposable or noa-recyclable
goods can be replaced by recyclable anes.

Source of Activity:

Adapited froen the “Adopt-A-Beach Schoaol Educa-
tlon Program” — a collaborative project produced
by the Caltfornéa Coastal Commission, the Tariton
Foundation, and the San Francisco Recycling
Program. The provert s from Japanese Froverbs
and Sayings by Dandel Crump Buchanan, Univer.
sity of Oklaboma Press: Norman, OK (1965)

Adopt-A-Beach Goes Global

Name: Venice High School
Town: Vendce, California

WHAT THEY DID

Summary

The students at Venice High School par-
Ucipate in the year-round California Adopt-A-
Beach program, and thelr beach cleanup got
them thinking about doing more for thetr school
and their communsty. So they challenged an-
other high school 1o & recycling contest,

Results

They enlisted beachfront merchants and
Lisslrsesses 1o save their recyclable contatners
for collection by the stisdents. In a matter of
woeks the students lterally fillod the classsoom
with meee than 37,000 aluménum cans,

When cashing in thelr recyclables, the
students decided 10 take thelr prograsn one
step further. The Vienloe High students took
the proceeds and applied the money towards
the purchase and protection of
acreage of endangered Costa Rican rainforest,

Recycling in Your School
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MARINE DEBRIS: SOURCES AND IMPACT
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Objectives: Students will be able so 1) understand
what marne debats is and where It cosaes froex 2}
deacribe the hazardous effects of sarine debeis on
marine wilditfe, and 3) consader solutions to the
probiems

Method: Students watch the Coasal Cleanupalide
presentatson oo manne debns and afterward dis-
cuss the various sources of marine debris. They
xiso discuss waste reduction as one solution to the
probiom

Bachground: Marine debins s trash found In the
oocean or along It shores. Iy source can be
classifiod as cither “ocenn-Based” o “land basod”
depending on where It enters the water, Occan-
based debirds Is waste that s disposed of In the
ocean by ships and petroleam rgs and platforms.
The Natlonad Acadenry of Sciences ostimates that
otean sources once dumped 14 billlon pounds of
garbage o the ocean overy year. Comtribuloes
range from merchant, military, research, and com
mevcial Bahing vesacls, Lo recreational vessels,

Save Our Sean

offshore ol platiorms. and supply vessels. Land
based debein, on the other hand, & debets that
Bilowrs, wanhea, or 1s discbarged into the water from
and. Contnbutors include recreational beach
usars. plastics manubacturers and transportess
Eadorquate sowage trestment operationms, sobd wasle
Guposal activities, and Hlegal dumping. Mis lapor
tant o remember that Jand-based garbage has the
potential 10 becoame marine debats. What people
don’t often realior is that garbage they produce =
thetr hoeses and commmunities can reach: Lhe occan
via sower syslemns, stroams, and nvers

Besides the (act that trashy beaches and occans
ook ugy ., why shoudd we be concerned with marine
dobrin? Well for oo reason, dirty beaches reduce
tonirdamm In the area and subsajuently tournst rey
enue, so communities are foroed to spend milSons
of dollars each year o clean their beaches. The cost
of deaning Deaches InCreases every yoar. Marine
delbvis s also dangerous 10 beach vishors and
scuba divers, Deach visitors have rogutred stitches
from stepping on broken pleces of gass and metal
buried &0 the sand, and scuba divers have become
entangled In Jost Nishing geas

But marine debiris not only hasrms hamass, it
can be fatal o martne wildiife. Marine masanals,
scn burties, birds, and fish can become entangled in
plastic Nishang line. plastic strapping bands, wsix-
pack rings, or other plastic trash. Once wanghed,
they may spend emergy trying o get free, may
become sick or weak. and even die. Certaln marine
andesals can also mistake plastic debrts for food,
and die by Ingesting It Sea turties mastake plastic
bags for thelr favorite food, jeliyfish. and birds
mistake samall pleces of plastic for Ssh eggds. Hu-
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mans are responsitile for this destruction wrought
Ly marine debeis and (1 s therefore ug 10 us 1o bring
the destruction to an end.

What can we as individuals do 1o Belp solve the
hazardeas problem of martoe debeis? The presen-
Lations mentions the obwvious — partcipation in &
beach cleanup. Other solutions clude rethink.
Ing. reducing, reusdng, and recycling trash (potential
marine delirt).

Materials: The Centor for Marine Conservation s
Coastad Cloanup slide sbow [soe Appendix | Re-
sources) and ceve xS card for cach student.

Frocedure:

1. Bogin this unit on marine debels by presenting
the Coastal Clearnege shde show to yous stuadents,
2. Alter the viscal presentation, discums the sources
of marine debiels. The presentation focused mostly
on the occan based sources, Aak your students
how else marine debeis reaches the occan — what
are some additionsal lisd based sources™ What
happens o all the trash they throw sway? Where
Is “away? How can this trash become marine
debeis? What about Mier that they see in the
stroets and on the school grounds? (Pipes connected
to slorm dradns often carry runclf stocm water froe
streets dwectly %0 nearby bodies of water such as
streams, rivers, and oceans. Consequently, they
transport stroet Biter 1o 1he nearest body of waler as
weld )

3. Now dscuns with your students how they can
bocome part of the sobution tnstoad of past of the
peoblem. Soon. they will be participating in a beach
cleanup as part of a clisa activity. What can they
@0 10 decrease the amounts of delris ending up on
the beach? Write the st of sodutions on the
blackboard, Thoy can rethink puschasing a prod-
uct thas is poorty packaged, roduce. reuse, and
rocycle trashy, and remember that we can all make
adifference. What Kinds of trash are recyclabie? Do
any of the students recycle regularly? What abosat
non-recye labile truady” Can these items be roused oe
can our use of them be reduced” Can the students
come up with ideas to add to the following “Waste
Reduction™ list?

* Heduce: Use o spoage instead of pager towels
use metal utensils. a gass, or a plate instead of
paper cups and plates and plastic utensils: write on
both sides of paper; buy products with Jess packag-
g lone-third of our garbage s packaging.

* Nouse: Use a lussch sack for more than oow day;

Brtng lusch in reusable containens: rouse bags from
the store: use contaners such as shoe boxes and
margaroe tubs for other uses,

* Recycle: Newsgapors, botties, plastic, aluminum

cans, car batteries, paint. sutomotive fluids. Com:
plete the recycling loop and buy recycled peoducts.
* Remember: We all can make a difference!

4. Copy recyciing indformation in Appendioes A and
H to hand out 10 your students.

5. Hand out 2x5 cards and sk the mudents 1o write
one thing they will do to help reduce marine debeis
Collect the cards and 1l them the class will review
the cards at the end of the week, and then at the cnd
of the semester 10 see who implemented 1hetr Lask.

Assessment:
Have students wrile a ceve puge summary on the
sosroes and effects of manne detiris,

At Home Learning:
Assign a marine debiets artscle for the studeits o

read [to order soe Center for Mariowe Comservation in
Appendix |: Resources),

Extensbons:

1. Design and comduct & survey of local Doaters and
fishors In order %o find out how they handle thesr
trash.

2. Dosign an informative handout er pamplet

about marine debris using photographs If possible,
Talk o boaters, fishers, and other marioe users

Sousce of Activity:

The proverd is from Qractanores i Block by Anita
King Greenwood Preasc Westpoet, CT (1951)

Marine Debris: Sources and Impact
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SEARCHING OUT NONPOINT SOURCES

OF POLLUTION ®
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Objective: Students will be able to: 1) understand
what nocpotnt source polution bs and how it affects
both waler quality and water coganisms; and 2)
consider some solutions (o the probilem.

Method: Studemts study a local map Lo Mentsy
noapotest sources of polbation, and discuss acthons
they can take & Indvadusls to mtigate the prob-
dems caused by this polhutaon

Background: Land-based marine pollution can
cither be from a “pot source” o A “nonpolnt
source.” Podnt source pollution onginates from a
specilic place scach as an oll refinery or & pager mill,
Nonpoint source pollution, on the other hand,
comtaminated nancd] onginating from an ndelinite
or undefised place, often a variety of places 8.
farms. acid rain and alrbome contaginamts, and
poor land development). The scot, dust, oll, antmal
wastes, Hiter [debnis). sand, salt, and cheascals
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that constitute notpoint sowrce pollution often
come from everyday activities such as fertilizing
bowns, walking pets. changeg motor o, and driv-
Ing. With cach rainfall, pobutants from these
activities are washed from kwna and stroets loto
stormn waler dralns that often lead dicectly to nearby
bodies of water sach as stroams, rivers, and oceans.

Wihile rarcly visitde, nonpoint sowrce pollution
Is a chreese and waguitous form of coastal water
contamination. The US. Environmental Protection
Agency estimates that the peimary cause of the
petiutants in the ocean are not from potst sources,
but fom varous formes of runoll. The following
table cutlines examples of nonpoint scurce polhut-
ants, thelr sources, and thetr cffects.

Mitigating nompoint source pollution s Q.
cult, even if the multiple sources can be identiied
and located. Often solutions entall majer changes
0 land-use pracuces at the Jocal level and expen-
shoe methods 1o minimibze runoll. However, nospotnt
soraroe pollution does offer Individual csticess an
deal oppoctunity for combating manne pollution.
By changieng their everyday actions, individuals can
belp rediace the cumulative tmpact of pocpoint
sousve pollation,

Materiale: Local map of the commuety, and & map
of the commussty’s storm dradn systemn from the
Departmsent of Public Works.

Procedure:

L. Have students sdentify the types of nonpoint
source pollutson that coudd be orginating from
their school and from the community, Pass out the
Txamples of Nonpoint Source Pollution” handoul
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fattached). Study a local map to find arcas where
these types of pollution may orgginate. For example:

SCHOOL,

* playground, football Nedd (marine debieis, fertilte-
oy, pesticides)

* sowage systens - restrooms, cafetoria, science
chuses (marine debels, excess nutrients, deter.
gents, pathogens)

* parking lot [marine debess, heavy metals, of)

* sidewalks and outdoor hallways (marine debeisd

COMMUNITY

* farmland (sedimems. excoss nutrients, fertilte.
ey, pesticides)

* constroction sites (marine debeis, sedimenss)

* residential arcas [psarine debats, fertiiizens, pests-
cides, detergents)

* parking lots (marine debeis, heavy metals. oll)

* parks {marine debeia, fertiiicers, pesticides)

2. DBramstorm with your students about actions

they can take to reduce pollutants entering the

mmm Here are some suggostions:
* Koep your car well smamntalned and froe of leaks.
Recycle used motor ofl. Contact yous state waste
management agency for informmation.

* Do not pour chemicals down drains or tollets,
because they may not be ressoved In sowage
treatment and can end up contaminating coastal
waters, Use non-hazardous altematives whon-
ever possitile,

* Never dumgp chemibcals on the ground or down
storm dradns because they might end up in the
Jocal stream, river, or bay.

* Properly dispose of trash In garbage cans, Litter
can be carrted by storm drains into local water-

WHYA.

* Walk pets i grassy arcas or parks. et wastes on
pavements can be carried Into streasss by storm
water. Pick up after your pets.

* Don't dispose of leaves or grass clipplags In your
storm drain. Nemessber, stoem drains usually
lead to a body of water, and excess nutrients are
a type of pollution. [sstead, try composting yard
waste.

* Landscape your yard o prevent runolf, Use s»
few pesticides as possible: try “matusal® (oo
toxic) approaches to pest conteol wherever pos.
sible and organic gardenung techaigues.

3. Pass oul the "Safe Substitutes™ handous,
Assesament:

Have the students map the types of noapotet source
pollution orignating from thetr homes and Dt

possitile solutions.

Extensions:

1. Create a nongolnt source pollution display for
your schood and/or commounity.

2. Find out what types of pollustants your schoal is
geoerating le g detergents, pesticides, fertilizers).
Educate the school stall about nespotnl source
pollution and alternative products o methods of
dispoaing of harmiul chemicals.

3. Wrste 1o Jocal or state reprosontatives o find out
what measures are being taken for consadered) s
Jocal and regional leveds to address nanpolnt source
pollution,

Source of Activity:

Adapted from "Chasting Our Course™ — an activity
e produced by the Saate of Malnes Coastal
Prograss. The proverb Is from Japanese Proverbs
and Sayings by Danded Crump Buchanan, Univer-
sity of Okluhoma Press: Norman. OK (1965).

Wateh out for these taxic ingredients

Degreasers: trichherocthylene [TCE) toluene.
methylkene chilkooide Disiafectants: o-phen-
siphenol, phenol chloeobenzene, diethylene
gycol Dealn cleaners: sodium hydroxide,
potasadum hydroxsde, hydrochilonic acd Dyy
cleaning fuidds: TCE, perchloroethylone
(PERC), 1,1, 1.erichioroethane (TCA). naptha
Gasollse: Derirene, paradic hlorobeneene Oven

cleaner: methylene chioride, xylene, toluene,
methyl ethyl ketome chkeide, nitrobensene

. Spot removers or fladd:  carbon
tetrachloride, 1.1, 1-trichlorocthane (TCA), tr1.
chioroethylene (TCE). perchlorcethylene
[tetrachioroethylenc, FERC) Tollet bowl de-
. odorizer: jusadichlcobenzens Upholstory
' cleaner: TCE Wood preservatives:

| pentachloroptenols (PCPs), arsenie

SRR SR A X0 -
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Examples of Nonpoint Source Pollution

Effects

cunol from roads,
landfills, and parking iots
o storm dralns: sower
systems

can injure o Kill mastse e

fertiieers, animal wasteos,
scwagel

treatment systoms:
from strects

sediments construction siles; clouds water, decreases plant
sgricaitural lands; logging | productivity: sullocates bottom.
arcax; salt from roadwyy dwelling organisms
soow dumging sites

excess nutstents je. g, lawn | Ivestock: gardens: lavwms. | prompts phiytoplasikton or algal

Dlooms. causes eutropdocation,
depleted axygen, and odor

ackds, salts, heavy metals

runol from roads,
handflis, and parking lotx;
salt from coadway snow

dusnpang stes

toxde to marine Ue and can
bloaccumulate 0 crgandsms

organic chemicals

[pestcades. oll, detergents,
ew)

forests, farmbansd: apt) -
fouling boat paints:
homesfiawnsl: gobf courses:
sowage treatment systems:
street ranoll

tonke offects on wildlife and
humans: possibly carcinogenic

pathogens (e.g.. coliform
bacteria)

munscipal and boat sewage:
antmal wastes: Jeakuny
septie /scwer ayaloms

causes typhold, hepatitin, cholera,

dysentery
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Safe Substitutes

At Home

Alr Fresheners

* For sink disposal odors, grind up wused lemons

* For surface odars on utensils and chopplog
blocks, add a few drops of white vinegar to
sSOapy water

Deodorizers

* For carpets, max | part borax with 2 parts
cormeneal; spread liberally, and vacuum after an
hour.

* Speinkle baking soda In the bottom of cat baves
and garbage cans

Dish Detergents

* Use mild, blodegradable, vegetable ofl-based
soap o detergent

* For dishwashers, choose a detergent with the
Jowest phosphate contont

Dislafectants

* For disinfecting tasks, try 1 /2 cup borax in |
gallon hot water

Draln Openers

* Pour bolling water down the dradn once a week

* For clogs, add a handfid of baking soda and 1/2
cup of white vinegar to your draln; cover tightly
and Jet sit 15 minutes while carbon dscoxide
bubbles work on clog fintsh with 2 quarts
bolling water: follow with & plunger

* For stubbaomn clogs, use a metal soake

Floor Cleaners

* For plain wood floors, use a damp mop with &
mild vegetable oll soap and dry mmediately

* For painted or varnished wood (loors, combine |
teaspoon of washing soda with a gallon of hot
water. Rinse and dry immediately

* For virgd floors, comsbine 1 /4 cup white vinegar,
1 /4 cup washing soda with 1 galice of warm
water, and mop

* For sculf marks on linoleum. scrub with tooth-
paste

Furniture Polish

* For finkshed wood. clean with o oatkd vegetable
oll soap

* Feor univarnished wood, polish with almond.,
walnut, or olive oil: be sure to remove excess ofl

* Revizalize old furmnituse with lnsced o

Glass Cleaner

* Comnbine 1 quart water with 1 /4 cup white
vinegar

Laundry Detergent

* Avodd products containing phosphistes and
fabric sofleners

Tollet Bowl Cleaners

* Combine 1/2 cup borax in | gadlon of water for
cleaning and disinfecting

* Clean frequently with baking soda

Tub and Sink Cleaners

* Use baking soda of & non-chiorinated scouring
powder

For the Garden

Garden Fertilizers

* Use materials from a compost pdle

* Use arganic soil additives such as peat moss,
blood mesl, booe meal, fish emulsion, manure,
and seaweed

Garden Weed and Fungus Control

* For woeds, use less-toxic soap solutions /weed
Killers

* For fungus, use less-toxic sulfur-based fung)
cides

* To control powdery mildew on roses, spray both
sides of rase leaves (in the moming. weekly)
with a mibxture of 2 tablespoons of mild lquid
soap, 2/3 teaspoon baking soda, and 1 gallon
waler

Pest Control

* For outdoor ants, place borkc acid In problem
areas; For mndoor amts and roaches. caulk entry
patntsc Apply borie aced dust in cracks and
insect walkways, Be sure it's inaccessible to
children and pets (12's & mild potson Lo mam.
mals)

* For garden aphids and métes, mix 1 tablespoon
of quid scap and | cup of vegetable ol Add 1
teaspoon of mixture to a cup of water and
spray. (00 may harm vegetable plants in the
cabbage Gamily)

* For caterpillars In the gurden, apply products
contalndng Bacillus thuringiensis to the leaves
when caterplllars are cating

* For mosquitoes & the yard, bumn citronella
candles

Source: Take Me Shopping, A Consumers Guide to
Sqfer Alternatioes for Household Hazardous Prod-
wets published by the Santa Clara County Hageardous
Waste Management Program.
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CONSIDER THE CONNECTIONS
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Objectiven: Students will be able to: 1) understund
the significance of food webs and the various roles
Involved in & food wely and 29 consdder the concept
of intercosnec tedness.

Method: Students consiruct a typécal ocean food
web, and then research a partsculer marine animal
to find out its place in its “food web.”

Dackground: Osgantsms within a comenunity in-
teract with each other and with the ablotic, non-
Wving, environment. In all instances, these Inter-
actions have two consogquences: 1] a one-way flow
of energy through autotrophs (o beterotrophs which
eat elither autotrophs or other heterotrophs. and 2§
& cyeling of materials. which move froen the abdotic
environsent through the bodies of living ceganisens
and back to the ablotic environeent.

The combanaticn: of Blotic and ablotic compo-
nents through which energy flows and materials
cycle is known as an ecosystem, Taking a global
view, the entire surface of the Earth can be seen as
a single ccosystem.  This view s uscful when
studying materials that circulate on a workdwide
bands, such as carbon dioxide, axygen, and water.

All ecosystems have at Jeast throe trophic levels:

prinsary producers, which are usually plants or
algae; pranary consumers, which are usually ant-

maks; and detritivores, which are microonganisis
that live on anbsal wastes and dead plant and
ankmal tssues, The primary producers [the au-
totrophs] coovert a small proportion of the sun’s
energy tnto chemical energy. The peimary consam-
ers (herbivores) ecat the primsary peodocers. A
camivore that eats the herbivore s & secondary
consumer, and 5o on. About 10 percent of the
energy transferred at each trophic level i stored In
body tissue: of the remadning 90 percent, pas is
used in the metabolism of the coganism and part is

unassimiated. This unassamilated encrgy s uls.
mately utfileed by detritivores

The passage of energy from one organisan Lo
anotber takes place along a particular food chain —
that s, a sequence of onganisms related o coe
another as peey and predator. The st ongamnises Is
ecaten by the second, the second by the third, and so
on, in a series of feeding levels, or trophic levels. In
maost ecosystems, food chains are linked together i
complex food weba, with many branches and inter-
connections, Webs may involve more than 100
different species, with predatoes charactenistically
taking moce than ane type of peey, and each type of
prey being explolted by several different species of
predator. The relation of ene species (o others in s
food web is an Smportant function 1o its econystem.

The following is a stmplified example of & marine
food chaln: shorebirds cat clams buried in the sand
for food; clams eat phytoplankton and soplankton
which are brought 1o the beach by waves and
currents; sooplankton eat other ooplankton and
phytoplankton: phytoplankton are dependent upon
inceganic nutrsents (for row materials) beoughn to
the ocean's surface by upweliing and the sun for
enengy o make their own food through photosyn-
thesds.

Marry food webs are fragile, and the removal of
oven one Bnk in the chasn may ultimately result in
the collapese of the entire food web. Such a case may
ooccur for the above example f upwelling. the
movement of decper. nutrient-rich water 10 the
surface, does not take place one year (e g, during El
Nana), Without upwelling, the phytoplankton at the
base of the food weby cannot “blocen,” 2ooplankton
cannot flourtsh, clams then cannot find enough to
cat, and ultimately the shorebirds will have to
concentrate on some other food Item. move Lo
another beach. forego reproduction that year, or
starve.

Human made hazards are also potentially dis.
ruptive tothe food web, Pollution from ofl spills say
block out the sun and disrupt photosymthests in
primary producers. Ol may coat shorebirds’
feathers, maling it more difficudt for the birds to
koep warm: and silt carried downstream from con-
struction and agrxulture can smother bottom-
dwelling animals. These hacards could possibly
remove a link tn the food webs and dsupt the entire
web, Animals would have to search for other food
sovirces. which would result in hagher coanpetition
between specios for food. Since leas food Is avall-
able. the animal populations affected woulkd decrense
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= nambers. W\u!dowawuldtumlf
there was an ofl splll in endangerod species’ habt-
a? ummu»mwaw
endangered species’ population In that aren. Why
would the disruption and posaible destruction of a
marine food web matter o ua? It matters becasse
all of Me om Earth is mterconnected and to whatever
extenit we make % less possible for ocean life wo
Nourish, we make it that moach less posstbie for life
on land — acludinyg ourseives — to flourish,

Materials: A set of the following ssaterials for cach
group of four studemts: a sheet of 22° x 28" wiiie
poster board or paper, gloe (preferabily a ghoe stick),
one black felt Up pen, one palr of sclssors, one set
of food web cutouts, and a copy of Participausis In
the Ocean Food Web ™ Rescarch matenials on vanous
tarise animals,

Proceduare:

PART 1° Making a Food Web

I Descuss the signifoance of food webs and the
various roles neoessary to a fod web L. prodoc
detritvores).

2. Divade participants into groups of four. Explas
that cach group will construct an ocean food web.
They may use all or part of the cutouts provided
Participants should cut arousd esch organisn, i is
DOt necessary to cut along the cutline, the white
border will provade extra support.

3. Pass out the postor board, a set of food web
cstouls, @ue, felt Up pers, and a copy of “Pastict-
pants in the Ocean Food Web® 1o each group.

4. Have the students draw and bl the ocean
surface on the poster board.

5. Have the students srange the cutouts on the
poater Doard, using the reference material as a
guide, Cutowts should then be ghoed down.

6. Conmect the participamts in the food web usang
Noes and asrows. The point of the arrow shoulkd
Pt 10 the consumer. Use the Sollowing lines:

Duroct food

Dend & docaying organisans
Nutrient returm

PART 2: Class Discussion

1. How doea the stoe of the crgarniasm generally refate
10 It poadtion In the food wely? Do you think there
are any exceptions 1o this generalcation” Why?
2. Have one group explatn their food web constroc-
tiom to all of the groups. Do the other groups agree
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with the ood web construction? Why or why not?
3. Smdate an artificial bazard, such as martne
debets, entering the food web, What happens?

Assessment:

Have yousr students research and wrile a paper,
about one page In bngth, on a payticular marnene
asdeoal. What rule does the andgmal play In its food
web? From the information learmwed In the previous
activity, how can your asdemal be affectod by martne

Source of the Activity:

Adapted from the "Ocean Food Web" developed by
WS Mantgomery, 4-M Youth Advisor. University of
Califeensa, 1985,

© Certer Sor Martnwe Conservation and Caltiornas Cosatal Comerdaaion




Some Participants in the Ocean Food Web

NAME Sz IT EATS KATEN BY
clvavy 7 Inches plankton POT poines,
swordfish
CAner Fish G 12 mches Squid and shrtmp | mamemis wnd
other deep sea fish
Tiue Whale 100 feet wll
"Dall» Porpoise 7 feet squid, Rerring, Sharks and Killer
mackerel, and deep- | whales
wister [t
Gl wingspan -4 lect | herring. anchovies,
scpuid, and sardines
Tialibat 3-0 feet anchovies, sharks and
oot . other muasrnals
sirainll Nahen
[ arbor Sead wanild. Toc R sharios and kilber
sl sharks, a whales
Y.
Riller Whiadke Z0-30 Teet weuls, sea Toas,
other orLiccmns.,
fish, squid, and
marine birds
Mackerel 2 feet anchovses, squsd POrpolses, seals,
yelbowiall, sharks
(Octopus up 1o & leet sh. clams, and BpeTIn WhRle, LA,
crulbn swordfish, halibut
il Therming 12 inches plankton ot lirger «
= A is
Pelican wingspan 7 lect CTEVg, nCiones,
e T
Thytoplankion MICToscopic obtalnin
the sun and
nuirsents in the
wialer
Fockiinh sanaller rockiiah, toothed whales,
sablefinh, POrpoisos, soa Bons,
anchovies, shuarks
Lanternfish
Salmon SUID, AnChoVIes, wonks, sen Tons.,
rockfish. he whunr ks
Sardine 12 tnchen Plankion Sharks, pelicans.
gulls, sea hons,
Shark 2030 Teot e kerel, rockia. |
sadmon, seads, and
olther mamimais
Bhomp 1-2 inches plankion angier Eals and
RO POl ne s
EST T2 Inches small fish, shirimp, | many larger fsh
and simaller squicd and mammaols
“Sworddinh T2 feect anchavies, squid. Sharks and ool
oclo whindes
mae 1, rockliah,
deepn sen flah
Mna oot swimming crabms, sharks and teothed
anchovies, squid, whales
sardines. mackerel,
ard ollser fOsh
Zooplankion an-m‘ar phvioplankton and Ter ™ ciatms,
other sooplankton mtlhusks, eto,
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A SCIENTIFIC BEACH CLEANUP

Aubjectn

Contepiual Framework: Science Framework Dhaans st
ocoan coowysemes. resget R natuew develops Troes woder
Mandiag how nature works,

Mathemtus Framwwork: Collecting, stparinng Al &
scribing dala s immportant for vaderstanding and solving peots
Sevan matherration are oned o drew bogho o Con lusioos. plyywsca’
ovderid, phtares, and dagrurs are eriaied o el
wean

SRIBe: appiytng, clamsifying compmling. hypohesang werm
o weasuinag, amall group work

Dumrnilom: Seach ceanup planning Bogns 2 weoks bebore the
Seld D o the besci parts T e 3 repire 120 hours,
Sasting: cundears and ndoors
Key 3 . Mypothosis

LR e R )

Objectivea: Students will be able to: 1) demon-
strate how they can play an important role
msrine cotservation by participating in a beach
Cleanup and 2] conduct the beach cearup acoording
1o sceentific method,

Method: Students discuss an hypothesis, pur-
pose, and method in relation to the beach cleanup,
At the beach, they will work an siall grossps coliocteng
trashy as ey walk along a transcct (scpasalisg
recyclables and non-recyclables as they gol and
tally the trash onto data cards, The trash is then
calculated as to welght, quanitity, area, and dis

tance covered,

Background: Yous students are now gware of the
bBazardous cffects of manne debeils on wilkdde, as
well as the different types of debirts that exist asd
what Is and ssn't recyclabile. Now #'s time 10

trarsforen s new found awaroness into action
with a beach deanup that will be conducted in a
sciertific manner. The beach cleanup allows the
students 10 participate tn an tmumediate solution to
the peoblem of marine delbiris; samultancously. the
students emmgloy scientific methodology 10 analyze
the problem of marine debrts. They will form an
hypothesis, docide on thelr puspose and follow a
particular method, In the mext activity they will
fimish their scieentific study of marine debeis by
sumunarizing thetr results and making a final con-
clusion

Wiy = data collection mpoetant? By collecting
data, the stadents can begin 1o determine the typos
and amount of trash litterng the beach, From this
nforzation, the students can also determine some
posaible sources of the debeis, By determining
what type of trash is littening the beach and possible
sources, we can begin to develop solutions to the
probiem

Materiale: Trash bags for both recyclable and non-
recyclable debirts; “Beach Cleanup Data Card™ and
A Guide 10 Good Data Collection™ [see Appenctix F
and G); clip board and peneil for each small grougx
your school's parental consent form, and “Stu.
denity’ Checklist™ {see Appendix E) for each studen!;
frst ald or; bathroom scale: gloves: rope: stakes
tide chart: and a surveyor’s map of the beach.

Procedure:

PART 1 Two Werks Hefoge the Cleasup

1. Select a beach for your cleanup. The beach
should be sand or gravel and known to collect Nitter,
2. Call the beach masuger 10 get permission to
conduct a beach cleanup. The beach manager may
also have beach cleanup sapplies for you 10 use,
3, Arrange oo the trash to be collected after the
cloanup. The beach manager may be able to
asvange this foe you.

4. Bogin assembling the matersals and suppaort you
need.

5. Arrange transportation to the boeach

0. Send the school's parental consent form home
with the students o be ssgned and returned

PART 2 The Morning of the Cleanup
L. Review the following safety information with the
sluadenits:
1} No o will be allowed In o mear the waler on
the trip.
2) Keop your eyes on the eccan « when close to
the water don't tum your back on winves.

Conducting a Scientafic HBeach Cleanup
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J) Everyoe sust stay with their assigned group.
4 Call an adult immedately if & dangerous Bem
(wyringe, metal drums, chessdcsl contaliners,
medicx] waste) or stranded animal is found

O Dress warmly and In layers — the beach »
usually cooler than inland arcas,

6} Let everyone know the trip will be cancelied in
steerny weather,

2. Collect parental corment formms,

3, Check weather conditions st the beach,

PART 3: The Cieanup
Discuss the following steps of scientific methodol-
oRy with your studenta
1. Hypothesis — Have your students come up with
an hypothesss that they'd ke to test during thelr
tr5p to the beach.
2. Purpose — Have your students detersine the
purpose of thetr scientific survey.
3. Method
Rasdoemnly scdoct a stretch of shoreline:
1) Categortee the type of beach you have selected
for your susvey sfte je. . “mador cosan exposure,”
“river influenced aresa.” o “harbor influenced
area’)
2) Define the area as relating to an cocanographic
current system of interest or location Lo & major
river discharge wystem,
31 Using a surveyoc’s map, measure each stretch
of shorelioe and divide thems tnto eguaal units of
oo Kiloaaetor. Assign each kiloeneter a nussber.
Randomly select one stretch of shoreline.
4) Divide the students ito groups of 2, 3, or 4
5) In your selected survey area, have each group
randomly choose a comter point for the susvey
area. Measume 750 meters 10 the right and 750
meters 10 the left of the conter podnt to define the
1500 meter susvey asca.
Measuring and marking the survey sfte
1} Mark both ends of the survey area with tems
porary markers (flags or stakes).
21 Working in pairs, Lse & measarteg tape or rope
Lo create a tramsect line.
data:
1) Each group will walk along the transect {the
sarvey line between the markers) and one person
will colloct the trash while the other student
records what s being collected.  Have the sty
dents collect and recard all the trash an arms’
distance from the trassect line. Scene groups
should be sampling the high tde area, others the
xad-tde arva, and others the low Bide area. Have
them observe how the trash accumalases. For
example, some parts of the Deach may have moce
Sebirts than other avas, This could be due
many factors, such as currents, wind patterns,
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stormms, pattern of beach waage, and proxdimity of
land pollution sources. The students may also
motice that debets sccumulates at Sifferent tichl
2} Afer the trash has been collected have the
studeniis weigh the total amount of trash, and
then divide the trash) o categories and weigh
cach categoey. Compare weight vs, volusse of
tranh. Many thmes we ser statistics about how
much garbage we generate in terms of weight and
vohume. Which form of measurement, weight or
volume, would more accurately Dustrate the
porcentage of trash collected”
3) Then have the students total the tally marks on
their data cards,

Results — In the next activity, data will be sumsana-

rized and graped.

Conclusion — In the next activity, students will

write a conclusion,

4. Recyele the recyclablos collectod.

8. Celebrate your excellent team work!? Give three

choers for yourselves and take & last ook at the

azousa of trash you collected i such a short time.

If planined, Bave students wash and bave lusseh.

Extenslons:
Your students can become rvalved In a national
satistical samphing progras with the Cesvler for
Martne Conservation and the U.S. Esnvironmesital
Protection Agency. The purpose of the program is
1o determine whether there s a decrvase In the
aenount of debein on oar boaches, and whether the
debeis on the susvey alte s coming directly from the
oocan oF from other areas on the beach. If you are
Interested In makang a year round commitiment to
cleancr, safor beaches contact:
Statstical Sampling Program
Center for Marese Conservation
J06-A Buckroe Aveniue

VA 23664
(B0) 8516734
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BEACH CLEANUP RESULTS

REARARARAARARATARRAR AR AR R ARAARANAARANYS
Age: Graden D12

Subjecta Scicie. Math
Conteptual Framewsek: Sclencr Framework Humans afect

oran ecoaywiesaa; rospect for mature develops froms weder
sanding how palure works

Mathessatios Framowork: Collecling. organmang, and de-
sorang data s ircportant Sor understanding and sobving probs
bezza; maat hevtaat ion are used Lo raw Jogical conciussons. phwsioal
mulerial, pactures, and dagrams are relried matheantcad
[ )
Skillec scalydng, corsttunicaing, evaduating, graphung lor
charting. imlerpeeting. sesall proup work
Daratbon; S0 minmanes
Sestiag: ndoors
Key 1 analyre, conciuson
REARAARAR AR AR AR AR AR AR AR RARAARAR AN

Objective: Students will be able 10 complete the
resulis and concdusion section of thelr scientific
study on marine debeis,

Method: Students will graph and discuss the
results of the study and make a conclusion

Background: Students conclude thelr scientilic
beach cleanup back in the classroom where they
will analyze their results and make a conchusion (o
their origina hypothesis. This activity ends with a
classroom discusséon as to the significance of the
data they collected and analyzed,

Procedure:

1. Divide the students into thelr beach cleanup
£rodpes.

2. Have each group write up thetr resalts of the
cleanup usng graphs such as ple charts, bne

grophs, and/or bar graphs.
2. Have each group shage thedr visual presemtation
with the class. What s the conclussen to their
hypothesis?
3. After the presentations, discuss the following
with the students:
1) Mow can the iInformation they colloctod be used
to reduce marine debeis?
2) What is the mmportance of finding the weight,
vobunse, arek, and distance of the marine debeis?
3 Why Is 5t important to know the exact location
of the debeis and the date of the sampling?
4) Where does the trash accumulate?
5 Where is the trash comuing froen? Do certaln
ems Indicate specific sources of debiris? (For
example, Gabing nets represent the fishing indus-
try and are an ocean-based source of marnne
debeis)
6] Which 1terss of deboris are the most dangerons
10 marine wildife?
71 What could we ask oity, county, and/or state
agencies to do about the problem of polhution?
81 How does 1t make them feel 10 see the trash
akong the beach?
9 How does It psake them feel to see the beach
clean after their work?
108 What can each of us do 10 minimtee the

problem of acean pollution?

Assesament:
Collect the beach cleanup reports,

Extension:

1. Make a display of trash collected for the school or
park where the cleanup was conducted.

2. Witte & stoey about your beach cleanup for the
sehool or local newspaper (See Appendix H: How To
Be An Effective Grassroots Activist),

Beach Cleanup Resalts
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MARINE DEBRIS TASK FORCE

1. Don't Crilictee Others

They will lose thelr tradn of thought and stop generting ideas.

2. More is Detter

Wirite down as mmany idoas a8 you can. At this stage. don't worry about spelling, repetition, etc.
3. Coninect Idess When Posstble

If soenething sameone says spacks a thought, say your idea. Connect parts of your ideas with

thelrs when posaitide,
4. Be Free Wheeling and Don't Be Alrasd of Craxy Ideas

A craxy Wea now may seom plausitle and onginal after moee thought and research.

“A river mooes a niver on.” Ghanasan proverd

BERARARNERAAARRRRARAAAREN R R RN A AR
Agei Graden D 13
Sebjocta: Sctence, Sockal Sclence, Language Arts
Cooceptual Framewark: Scionce Framework: The applcaton
of schntlic knewiedge changes e warkd bumass allct e
e Fvem sie)

History Socied Scence Framework: Understancing bocsan
and eovicoscaectal inasraction

Engashy Largange Ats Frameeons L gersord eagm

oL
SRSl arly g appiyR il SO ATING Seacnilang svale-
:::-uuu'¢'nthu-muc’dnununn‘-ulcn.

Deration: 50 rdnutes (part 11 part 3 ooy roguies 7 %0 3 claws

perwods
Settlag: 1adoon

e LT
L e e

Objectives: Students will be able to: 1) utiee o
cooperalive problem solving process designed to
reduce marine debeisc and 2) tnplement thelr solu-
tion

Method: Students bralpstorm deas to reduce
marine debeis, analyze and evaluate the best ddeas,
and select the best one for actual implementation.

Background: Now the students will learn how
scientific research and data collection can be used
50 develop sodutions 1o environmenital probiemms.
Students will develop and try 1o implessent solu-
o0 50 the muarise delats peolidemn. No matier how
young or odd we are, all of us can make a difference!

80 Save Our Sean
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PANT 1: The Problem Solving Process

Using the “Brasstorming Tips® as a guide, begin
the problem solving process: understanding the
problesc brainstorming sodutions: analyzing the
sugpestions: claborating on the solutions; evaluat-
ing which solutions weald be most effoctive; select-
ing the beat sohuation,

1. Davide students o groups of four. Each group
5 a Manine Debirts Task Force, Assign roles 1o Task
Force members: recorder. discussion leader.

spoluesperson.

2. Tell the students they have been asked by the
Governos 10 serve on a Task Foroe to recommend
wuys to reduce marine debris.  Axk students to
come up with solutionn wusing the “Brainstorming
Tipa.” Selutions should ientify peimary sources or
types of debels collected during the bench clesnup
and saggest ways to eliminate or reduce that type
of debvis on the beach. The recommendations
could Be as simple as inltating a Jetter writing
campaign or as complex as working 1o get a aw
possed, For example, In Massachusetts students
helpod pass o law Bansing maoss balloan releases.
3. Now have cach group present their plan to the
chass. Ank for guestions and comanents and note
ways ther proposal could be improved.,

4. Have the class sedoct the best Mea. Elabarate on
the best soluthon ~ descnibe & clearly. Would
graphs, charts, or thme Mnes help?

PART 2: Goling Beyond

1. lowvite scemocew froam the school administration .




or commundty to clase to help evaluate the Task
Forces' proposed solutions

2. Help the students implemeont the solution oc
send the recommendation to the appropriate city,
county. or state agency, Consdder the following for
Enplementation: Which groups need (o know about
the proposal? Which groups will initially oppose It
and how can thelr conoerms be satisfled? What
persuasive and educational techndques will be
noeded? Who will perform cach task? Drainstoom
tasks and draw up a plan of action with names.
tasks, and dates,

Sowurce of the Activity:

Adapaed from the Californss Department of Cogser
vaven Division of Recychings “Educator's Waste
Management Resousce and Activity Guide.” The
proverd is from Quotations in Black by Anita King,
Greerrwood Press: Westport, CT (1981)

Name: Laura-Deth Mooge

Age: 12
Gracke: 7
Town: Houston, Texas

Summary

ahe says.
started,

Results

flowers to plant in thedr area

A Recycling Program

WHAT SHE DID

On Eanth Day 1990, Laura Beth's school held & day-Jong
recycling event, accepting maaterials froen students’ homes, When
she saw how many bags of materials wore broaght in, she thought,
“Why doesn't the city pick up these items froan people’'s housex?

She checked Into the sttuation and found that the local
gartage company was already ploking up matertals from people s
houses in the neighborhood next to hors on & trial basts, But
nobody was getting curbséde recycling started in other arcas.

So Laura-Beth decided 10 start a neighborhood recyching
effort. "I thought it was a great goal and that it would be real casy,”

It wasn 't It took & year and a half to get a recycling program

The program Is now & success. Every moath, neighbors drop
off about 3 torss of muterials at a central ecation. Then, on the first
Saturday of each month, neighbarhood volunteers take them to
a recyciing plant. The mency earned s used (o bay trees and

From KM Mevows of e Ertrooment, 1091, Mubibed by Earthworks 'ress,
Deckrley. CA Used with permission

Marine Debats Task Force
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APPENDICES




A: HOW TO RECYCLE

How to Recycle Glass .
As much as possible, buy retismable o reusabide bottles. To pecpare glass for recycling, do the follow-
e

* Rwe glass - o need to remove labelds,

* Check with recycher 1o soe If It is necessary to remove all metal caps and rings.

* Sepurate gass contalners by color, either at home or at the recycling cemter,

How to Recycle Paper
Newsprint:
* Stack newspaper in a fire-safe area
* Check with recycler to soe If newapapers shosild be tied tn stacks, or placed in paper bags.

Other papers:
* Corrugated cardboard - Flatten for easy storage and tranapoetation. Store in fire-safe area
* High grades - (this Is computer paper. tab cards. and ledger paper). Check o see whuat types of
PAPOT YOUr recycier accepts,

How to Recycle Aluminum

* Nipse [you may wish to flatten (o save storage and transportation space).
* Separate alumdnum cas freen other sluminuess peoducts; e g TV dinner trays and foll,

How to Recycle Tin Cans
Miese are typocal food cans: 1% Un, 99% steel )
* Rinse and remsove labels,
* Hemnowe both ends and Satten. ‘

How to Recycle Plastic
* Take off label
* Rinse out botthes,
* Remove Uds and caps.,
* Check for plastic MenUScation code on Dotiom of comtainer. Most communities only recycle
plastic number | and 2 [see proceading page).

How to Recycle Other Materials
Call yourr State Waste Management Board or Department of Public Werks for information on how to
recyche oll, batteries, tires. paint. anth-freese, appiances. etc.

How to Set Up Your Home Recycling Center
Setting up and maintaining your home recyciing center can be a bt casy process. Here are the basic
steps for extablishing your home recycling center:

* Find a converdent place (n your home of apartment for the center. [t does not take much room.
The storage of glass, cans, and pewspaper for a month ussally takes a 3x3 foot area. The ga-
rage, & stoenge closet, comer of the ktchen, or under the sink are good places.

* Flnd sturdy costadners to store materials. Four plastic buckets or paper boxes can be used: one
for paper, one for cans. one for plastic, and one for glass,

* Locate your closest recycher, (Call your Jocal recycling hendquariens for help with this) Find out
the Sllowing: 1) ¥ the recycling conver is 4 donation or buy -back center; 2) What inatersals the
center will take, 3) How you should peepare the recyclables Before you being them in (e g, some
recyclers regquire that cans be crushed before bringeg them Ind.

Sowurce of Information: Californiia Depurtment of Cosmservation Division of Recycliog's “Educators ‘
Waste Management Resource and Activity Guade ™

=4 Save Our Seas
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B: PLASTICS RECYCLING

‘ Plastics are becoming the most prevalent packaging materials—detergent bottles. food packaging
plastic Bags—the Bt Is endless. Some recyeling centers are responding to the increased use of plastic

packagng and have begun accepting plastic. The following list describes the different plastic types
and thelr recycling codes which usually appear stamped on the bottom of plastic contadners.

Paolyethylene Terephthalate (PETE)
PETE has the propertics of darity, teughness, and barrier (the ability 10 madntain
% carbon dioade). PETE & the fastest growing plastic used in houschold applications.
‘l’ The predominate use of PETE is to package soft drinks, but it is also used for soene
coolang oll bottles, liquor bottles, and peanut butter Jars. PETE represents about 25%
of the plastse bottle market.

Polyethylene (PE)
Polyetlylene Is the most widely used plastic in the househokl. PE Is a family name

whilch inchude specific plastics such as High Density Polyethylene (HDPE) and Low
Density Polyethylene (LDFE),

HOPE s characterizod by s stiffisess, kow cosl, case of forming and resistance o
breakage. It represents over 50% of the plastic botthe market. HDPE bas a variety of
uses such as milic, water and julce bottles, bleach and detergent bottles, motor ol
bottles, and margarine tubs.

LOFE 1s widely used in applications requiring clasity, lnertness, grocessing case, and

%

A
%

%oy moisture barrier. its largest end use is for bags such as bread bags and trash bags.
%

L3

Polyvinyl Chleride (PVC)

PVC Is the most versatile of all plastics because of its blending capabiity. It can be
used 1o manufacture prodiscts ranging lrom heavy walled pressure pipe to crystal-clear
food packaging. I'VC packages are used for window ceuners, some waler and cooking
oll bottles, and some detergent powders. I'VIC has the properties of good clarity and
chemical resistance twhich Is smportant for holding household detergents and other
harsh materials), PVC bottles make up lesa than 6% of plastic bottles typécally found In
the houschold.

Polypropylene (PP)
5 PP s a polynser with low specific gravity and good reséstance 1o chemicals and latigue.
‘) It has gained wide acoeptance in applications ranging from fibers and flms to food
packadng such as screw-on caps and Bds, yogurt and mangarine tubs, syrup bottles,
and straws

Polystyrene (PS)
'S s a versatile resin with a wide range of physécal properties including clarity, abdity
(A 10 foam and refative case of processing. M is the least used plastic for household pack-
‘6; aging. Polystyrene can be found in a bard state or in the form of foam. Some typical
applications of hard palystyrene are yogurt cups, hangers, salad take-out containers,
and plastic utensdls. Foam polystyrene Is typleally used for oyl cartons, meat trays,
and styrofoam cofee cups,

Other Plastics
‘ ~ These may include resdns not mentioned above of contalners made froen meoce than one
‘ ; resin type. Included i this category are some squeczable syrup and catsup botthes and
microwave food trays.

Flastics Recycling 85
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D: THE BIG CLAM SHAKE

‘ Objectives: Students will be able tec 1) tell others

about the adverse offects of plastic on marine hfe;
and 2] encourage them o partake In a beach
deanup as one posaibie solution (o the problens of
marine debeis

Method: Students perform a play or a puppet show
Involving varous marine organisms, the hazardous
effects of plastic debeis on these organisans, and a
beach cleanup as one of the posadble scdutions (0
the marine debeis problem.

Materfals: cosumes or puppels representing the
characters

CAST OF CHARACTERS:

Samyny the Sea Otter  — our hero;, a young, en-
thusiastic sea otter who by planning o “clam sbudee”
party on the beach

Pastic Mogue Monster — the villaln: a cruel, re-
lentless monster who wants to ruln Summy's party
Squiggy the Squadd — a slippery, but nice guy who
s constantly being chased by whales, dolpbens,
ard fish

Defia the Dolphin « a playful young doiphin who
especially lkes to chise squid

The Mankton Flethorn (George. Jingo and Johny —
a group of tiny organisms who iive in the ocean and
are the base of the food chaln: they have recently
formeed & Dand and plan to play at Samumy’s party
Sally ard Sander the Sea Birds — two gulls who live
on the uninhabdtod sland where Sanusry is holding
hes pasty

Tomas the Sea Turtle — a wise, obd sea turthe who
has Iived all over the world, and especially in the
Gulfl of Mexico, for over a hundred yoars
Ore the Oroa — an orca whalke for “killer whale") who
loves to surf

The Clams (Isadora, Raf and Jahmal — a group of
wild, clapping dancers who live i the intertidal
2o

Scemo 1: On a beach near the mtertidal 2000 . . .
Sammy: HiClams! Guess what, | am golng to have
a beach party and | want you all to come. You can
demonsinate your latest clapping clam dance.

Isaclora Clam: Gee Sammy. that would be groat!

Raf Clam: We could call it a "clam shake.” since we

move 8o well.
Jahmal Clam: But who will you mnwite, Sammy?

Sammy: Let's see . . . Squiggy the Squid and Delia
the Dolpian are a kot of fun. The two are inseparable,
expecially since Delia's always chasing Squigty and
threatening 1o eat hien. They both love parties.
especially beach parties,

Bsadora: How aboul the Sen Birds? They wil fiy by
anyway. you have to inwite Sally and Sander.

Ral: Besades, they Bve in & nest on the rocks above
the beach

Jahmal: Make sure you have a lot of fish for them
Lo eat.

Sammy: Good ddean. And Ore the killer surfing
whale loves to snack on fish too, although he has
also been known 1o eat squids, seals and, gee, sea
olters &s well . . | but he can being some of his
surfing music — he bas every Beach Boys album in
existence.

Isadora: Now Sammy, dont forget Tomas the Sea
Turtle — Just because be Is over 100 years odd and
been 1o more beach partses than anyone - we can’t
forget him!

Samayy: You're definitely right. 11 being some
Fellyfish douts for him 10 et — he loves jelhfish,

Rall. How about the Flankices Plethora? They
Sorened a band with great csusie, and | would love to
nibble on a few of themn | .

Sammy: The Flankton Flethora are definttely a part
essential. They are the base of the food chaln.

Jahmal: We couk! even do our clam shake to one
of thelr songs!

Sammy: This will be a great party. Now Fll just
swim out to the mid occan ard find Delia the

Daldphin, Squaggy the Sguid, ard Orc the Orca and
drop off invitations, Then Il ook really hard and
find a plankton so the Flankton Plethora will come.

Isadora: Then you can swim 1o shore and find the
Sea Birds and Tomas the Gaant Turtle. They will be
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0 excined!

Sameny: Dye Clams? Soe you 10 a lttthe while a2 the
beach! Get ready to shake!

Scene 21 The Flastic Flagoue Monster Is angrily
pacing the rocks above the beach, tossing plastic
litter I every direction . . .

Flastic Plague Mooster:  Did you hear that? Dud
your?t Ofall the doubille crossing, measly, scum of the
sca things 1o do — have a party and not lnvite me.
Me — the infamonus, dirty rotten scoundrel they call
the Plastic Flague Monster. OF all the nerve! That
stupsd Sammy the Sea Otter ~ Pl show him and his
damb fricnds what bappons when you don't invile &
crummy Quy ltke me to & party. Tl make this one
party they wear't forget. If they don't want me. then
I won't jet them have any fun, Beware. Saouny the
Sea Otter! followed by ovil laughvter)

Scene 3 Deldla the Dolphin s playfully chastng
Squiggy the Squid all over the mad-ocoun . . .

Squigdy: Look Delta, you've got 1o stop chasing me.
You don't want to be late 10 Samuny’s party, do you?

Delia: Oh Squiggy. you are no fun. Just a ntle be
onger, OK? Desides, dolphéens are supposed Lo chase
pukd.

SQuiGD: Why don't you go with the tunas, lke all
the other dolphins?

Delia: Bocause | like 1o chase you even more. Come
on, I'll chase you 1o Sammy's party a the beack?

Squigdy: lout of beeath) | guess | don't have much
cholce in the matter since you coudd eat me ¥ | stop,

Plastic Plague Monster: (from above the sea) TH
start my revenge with this silly palr. Just when they
least expect i, I'll thaow this odd lshing net sornmeone
Ieft i the ocoan right in thetr path. They ssay never
oven make It to Sammy’s party! Ha ha ba ha ha. .,

Squiggy: Hey, a net, a net from above is senking right
towards us! Watch out Delia?

Dedi: Squgaty, | can't avedd 111 1 can get out of it
we ' trapped! Help, help me Squigsdy!

Squigy: Hang on, Delia, 't 100 small 1o get you out.
Bt we're pretty close to shore. TH try to pull you to
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shore and get Samumy %o helpus. Domt weery, Delta,
Just try mot 10 move 100 mvoch and tangle yourself up
evenn moce. (Scere ends as SQuagy strugeies 10 tow
Delta o shoee)

Scene & Orc the killer whale Is rsding & wave
townrds Sammy's party . . .

Orc: Dude, this is sach a killer wave ©or 2 killer
whale ke moywelll Ibet | can take 5 all the way 1o the
beach bash Sammy is throwing — what a cool sea
otter. Me really knows his music, having mwe bring
my Deach Doys albums and eniting the Mankton
Plethora o play, ve heard they are excellemt!

Plankton Plethora (Ringo, Geoege and John): Hey,
thanks Orc!

Osr:  [violently koking around and falling off his
board) Hey. hey. where did that vokee come from?

Ringo: Right here. 1o your left.
Gooege: And here to your nght.
John: And above and below you. (gigles

Owo: Al right, doades, what's goeng down here?
Where are you bading and who s taliing?

Ringo. George, and Johin: We're the Plankion
Plethora, the band you were Just raving about.

Qre: You™ | cant even see wibo you are! | thought
the Mankscas Plethora was & buseh of awesome
scals of pelicans, 5ot a bunch of istle dudes | can’t
CYen e

Johine What do you think plankton are, Oee? OF
COMrse You can't see us. We're Uny < microscopic,
= fact. We're sl over the ocean and the base of the
food chain. Without us you could never cat, Ore.

Ore: Whoa, dude. this is too much to comprehend.
You litthe dudes can play music and supply food for
other antmals? That is so awesome. [ think 'm even
dad | loat that bodacious wave 10 meet you.

George: The feeling Is mutisal. Orc. Let's head over
o Sammy's party, | can’t wait to do ouwr latest
vernsion of “Beach Blanket Babyt”

Ringo: Me eixher. All nght. Yahoo . . .

Plastsc Plague Mooster: [froo stage left) Fll give that




killer whale a real “killer,” and knock out scene of
those plankoon as well. 1f | toss this black plastic
bag scescone carclesaly left for me in just the rght
direction, | can stop the whale and the stupid
plankton, Those plaskton noed Iight to survive, like
plants, wo If | dusnp enough plastic | can end thelr
Andusting mvastoal career, [dumps a buge bag of
plastic pollution nght over the plankton and Ore)

John: Mey, who Is blocking gy sunlight? [t s not
nghe tme yet, | need all the sun | can get!

George: Yeah, It's getting too dark!
Ringe: What's gotng on?

Orc: (coughtng) | wish | eould help you, Bitthe dudes
fcough), but I'm having a hard teme breathing
ceugh). Something is covering sy blow hole (coughl,

Ringo: 'l swim to sboce witlle | stll have the encrgy
and find Sammy. He will save everyone.

Ore: Thanks little dude (ooughd. T ury to [coughl
st towards shore.,

Soeme 5: On the rocks by the beach . ..

Sally the Sea Bird: [spoken excitedly) Say. Tomas,
are yous going o Sassey’s party? 1t should be really
fun. doav't you think, Sander? | semply can't wail.
'm 50 excitod!

Sander: We know you Jove a pasty, Tomas.

Toeman: (sdowly like an old, odd person) Well, kids,
lmust. .. say .. aparty is .. definitely an evenit
| o enjoy. I've been to many a party . . . Why, lnmy

Sally: | hate to cut you off, but we'd better get going
s0 we're not late. You can tell us all about the
parties you've Been to when we get there, though.

Flastic Flague Monster: Hrom stage right) That is,
If they get 10 the party. 18 place a deflated hellum
balloon soate stupid person Jost and pat It in the obd
turtle’s path. Hell mistake it for & peilyflaly. Why,
this may be that turthe’s very kst party ever .. ha,
ha, ha — and as for those sea bérds, 11 coovensently
tons & slx-pack ring in the coean right above a tasty
fish. The bird willl dive and | will have a hole-tn-one!

Jeltyfish bying on the beach. [t couddn’t hart to have
A pre.party ssack, could it? (gobble. gobitile)

Sally: Mey Sander, thore's & nioe Salt dowrs there 1o
your lefl,. Woulkd you ke me Lo get It or weuld you
ke to do the honors?

Sassder: Il get i, Sally. Down 1 go. (He Gives down,
landing right into the stx-pack ring) Sally (gaspl,
Tve got something fasghl caught o mry meck . . .

Sally: fanxiously and quickhd Oh no, oh dear,
Sander. It's not coming off. Fly to ahore and maybe
Samey can belp us — it pust won t come off. Ol no,

Scene ¢ Al the beach .

Sammy: Well, overythisg is ready.
badoca: And it looks stmply marvelous!

Samoyy: Bual where are all my guests? IUs getting
Bate, and they all sald they would be here!

Raf: Dont worry, Sammy. No one wouk] maiss your
party,

Pastic Mague Moester: (from above) Ahh - my
plass Is working perfectly. The "Clam Shake™ may
end up a "Clam Dake!”

Jahumal: Here cosses that shippery squid. What's
that be's pulling? 1She scurries towards Squigdd

Seammmy: Why, it's Delia in & fish set <« here, let me
helpt

Squigdy: Ahh -~ thanks Sameyy, This Is hard woek.
{He wipes sweat off his brow) You're almmost there,
Delia.

Samumy: There you go. Della, Are you okay”?

Delta: Just a Intle weak, that's all. Oh, it foels s
nice 1o be able to move again, | just dom't koow
where that Eft net came from,

Samuy. Let's put 1t in its place - In the trash can.
Plastic Mague Monster: {froes the lower Jefl corner)

Oh darmn — the dumb dolphin got free - but the
other guests are still in peril.

. Tomas:  (adjusting gasses) My, what a large
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Ringe: Samumy | Over here!
Sammy: Where's that volce coming from?
Ringo: Here, Samany — under the potato chip bag'

Samany: Say. s that you Ringo? It sounds like you,
but | can't see you very well, How did you get under
that bag and where's the rest of the group?

Rungo: We're right out there i the surfl — soe all that
Sarbage? We're a bt suck. Ore's there, oo,

Sammy: Oh, my — we'd better hurry,  [Samssy
swimis out to the water) Here, Ore, let e pull that

bug off,

Ore: Ahly - thanks, Sammy. it's hard to bresthe
when plastic is covering my blow hole. (Sagh of relief]

John: Samany ! Ore! Help—ploase!

Orc: No problesa. Now that I've got my lungs agan,
You'll be Jamening tunes again In minutes, Nthe
duades,

Sammy: Just toss your trash in this garbage bag,
Ovc. The Mankton should be fine.

Gooege: Thanks, Samumy, IU's nice 1o see the sun
again.

Samay: Too bad we can't actually see you - but
come 10 the beach-—the pasty’s walting.

Plastic Plague Monster: {from the left-hand corner)
Folled again! That dumb sea otter Is saving his
party. DBut the sea birds and the old geeser aren’t
doing 100 weil

John, Ringo and George: We'll start tuning our
Instramenis,

Isadorn, Raf and Jahmal: We'll get ready 1o dance.
Delia: it's 50 great to be free again
Orc: Tell me about 1. dude.

Sally: (ywooping down from the skyl Sasany,
Sammy, Seeramy! Help Sander—he's caught, trapped,
hurt, sick—Help! Help! A stx-pack ring!

sickly lands on the beachy) Oh, there you are.
Sander! Oh. dear! More plastic pollution, 1t's st
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everywhere. Here, don't iove about so meach and 1
slip this ring off your mecic

Sander: Oh. {sigh] Thank you — I thought that was
the end.

Sally: Oh thank you, Samesy! You're such & swell,
such a nice sea otter! Oh thank you!

Sammy: Wow! We're all here. | think. 1 never knew
the sea could hold so much trouble!

Isadora, Kaf and Jahssal Dt what about Toomas?
Where's Tomas?

Sandor: We Just saow him behind those rocks a few
minutes ago.

Plaatic Plague Manster: (from the bottom) Dut they
havent seen him lately, Ha ha, ba . .,

Sammy: Oh, no, what else could posstbily go wrong?

Sally: We'd better hurry. 1 just know soesething &
wrong, | know it — lcan tefl. Oh! (enter Toasas with
a nbbon hanging from his mouth)

Tomas: Never .. .in. .. all ... my ... days. .. have

., 1feltthis . . . bad. (sigh) Back ... In . .. the Gulf
.. of Mexko . .,

Samury. Oh Tomas, | think you swallowed a helium
balloce

Tomas: What'sa. .. ballooey? These . . . new ungled
cosdnvenons, Why ...

Sally: Do something! Hurry, guick!

Samay: Tomas, why don't you open your mouth
and 'l try to pull #t out.

Tomas: Young whippersnapper ... Flldono. . . such

Samey: (yanks on nbbon and pulls ballcon out)
There you go. as good as new,

Tomas: | could never be as good as new, Why . . .
my . 1 fedd Better, That ache — it's . ., I's gone.

Isadorn: | don't understand it, Sammy. Why &id
everyone here have such & hard time getting here™
Flastie Flague Monster: (from above) Why? Wiy? 'l
tell your—~because you dida't nvite ene, that's why.
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You invite yourr nice sea friends—but not an ugly
monster ke me?

Sander: Hey, Jook up there on those rocks® [Us the
Mastic Mlague Monster!

Samamy: Of course! 1 should bave known it all
along. He's always causing trouble. And there is
still so much litter everywhere—you could all get
trapped or sick again, Why. | have & great idea!
Let's makee this a beach ceapup party, We can all
pick up trash and stll sing and dance

Ringo: | dig that, man, That plastic studl is bad for
my evusical career.

Ovc: Dude? And oy surfing s slenply not cool with
trash taking every killer wanve instead of me. All
right, a beach party! Yahoo!

Tomas: [ do believe this s the first beach cleanup
party | have every attended.

Sally: Sammy, you're samply swell.

Flankton Plethora: Hit i, Mlankicas. A one, two,
three, four . . .

Plastic Plague Monster: {alone on the stage, fran-
tically toasing trash) Fodled. folled, folled agasn.
They have all managed to escape. dagnabit! If only
there was more of e, Bult (bey, heyl. you out there
in the audience —maybe you could help. (ha, ha,
ba) 1 could ruln all the beaches and oceans in the
world with your help. 1t would be so wonderful —
trash, Btter, sick arimals, EVERYWHERE. Oh, the
possibilities are so disgusting it's overwhelming'
Iha, ba, ha)

The entire cas returms to the stagel

Isadora: What can be dooe (o stop the Plastic
Flague Monster?

Sally: Well, we coutld start by throwing our trash
away In garbage cans when we 2o to the beach.

Deisa: And we could stop ballcon uunches so
Tomas won 't mistake the fallen ballooos for jelhvfiah.

Samsay: And we could have more beach cleanup
parties like this, Thanks for coming to my party!

Everyome:  jeveryone shouts out thelr own com-
ment) Of course, we wouldn't miss 1t for the workd

— o more Plastic Plague Monster . . .

THE END,
Discussion Questions: Discussion can be led by
Instructors or by cast members.

1. Where is the trash o the Beach and in the ocean
ocoming from?

2. Have you ever seen trash Jeft on the beach? How
did It make you feed?

3. Do you think a sea ofter wosld actually be able
to remove plastic debris from other animals?

4. How can we teach people to stop lttering?
5. What can you do &s a class to stop plastic
poliution?

“The Big Cham Shake™ was witten by Sharon
London % the Center for Marine Conservation,
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E: STUDENTS' CHECKLIST

Windbreaker/nylon wind shell or jacket
Sweater

Long Pams

Shorts/T-Shirt (for hot weather)

Sturdy Shoes

Gloves (gardening, dish, or disposabie)
Hat (sun or wool depending on weather)

AENENNE

Other Items

1-Quart Liquids
Sack lunch
Sunscreen
Sunglasses

for Success at a Beach Cleanup
Your beach cleanup will be a lot more fun If you have the right clothes and bring
what you need. It is mportant to remember that it will always be colder along the ()
waler so bring additional warm clothes.

A Few Things to Remember

*Even summer can be cool at the beach, so it's important to be prepared.

*If the weather is especially cool. dressing in layers works well (e.g. long pants,
turtieneck, sweater, Jacket, windbreaker, and a hat),

*If you might get caught in the rain, be sure to wear wool or water-proof clothing, as
it will keep you warm even when it's wet.

*Wear gloves and sturdy shoes when participating in a cleanup. Glass and other
debris can be sharp.,

*On hot/sunny days be sure to bring at least a quart of water, juice, or soft drinks.
Working and playing in the sun can take a Jot of energy. drinking flukis throughout
the day can help you avold getting overly tired or experiencing headaches,

* Be sure to bring sunscreen and use i,

w2 Seove Our Sean
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G: A GUIDE TO GOOD DATA COLLECTION
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H: HOW TO BE AN EFFECTIVE
® GRASSROOTS ACTIVIST

Contact Your Representatives
Letters and phone calls from constfuents can have a tressendous Enpact on the way <ty councdl

members, county supervisors, mayors, and state and foderal regresentatives vote on proposed Jegisia-
won. Contrary to popular belief, your opinion does count, To ensure that your offorts are as efective
as poasibie, try to follow these guidelnes:

g the representative’s name correctly e g Seetor )

* Keep the letter brtef and succinet. Focus on one togéc only,

* Refer 10 the bill In guestson by title, if possdtile, beiefly noting its general purpose,

* Avold & form letter roaponse by asking & specific question or two. To ensure that you receive a reply,
remember 1o inchade a complete returm address. If you are not satisfied with the reply. don't hesitate
10 write back.

* State your own views In your own woods,

* Never threaton or appesr over-omotional. A well ressoned and thoughtful approachs is more Impares-
sive and much moee effective,

* Address your lettors. Look in the phone book under the government pages for the phone number.
Call and request the address « don't fanget the zip code.

* If they act favorably on the ssue, write back! Everyone approciates a “thank-you™ and !t never hurns
to remind your represenitative that you are paying attention (o thelr recoed

Increase Your Impact with a Letter to the Editor

‘ Studies show that letters to the editor are among the most widely read features of American news-
papers. A letter to the editor Is an excellent way 80 express your opinions about manine conservation,
Interest your neighbors in the ssue, report your beach cleasiup results, and perhaps interest your
paper In covering the story.

To Increase the chances that your letter gets peinted, here are & few sugdestions from experts:

* Use a typewriter and double-space the lines. If you don't have a typewriter, be sare 10 print meatly.
* Flan your first serstence careflullly. Try to refer 10 a peevious article or letter that appeared in the
same paper. f possible
* Deal with enly one topic & cach letter, and peesent your ideas clearly and concisely.

* Use facts 10 support your argument—yos are educating as well as advocating—and dont use sar-
casen or hostlle languags.

* Appeal 1o readers’ sense of falr play and justice, Challenge them to respond,

* Try 10 be peactical and hopefial. People respond when they belleve your cause has a chance of
succeoding.

* Avways supply your name and address. Editors are not Riely 10 petnt letters that are not identified

How 1o Be an Effective Grasaroots Activiss 97
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I: RESOURCES
Organizations ’

The following &s a Uist of crganizations and the marine debris related rescurces they offer. The kst Is not
Intended to be comprebensive, but a samplng of some addrional resources you may need or want for the
Save Our Seas activition

Adopt-A-Stream Fowadation Hawall Marine Science Studies Program
F.0. Box 5538 Curmioulum Rescarch and Develogment Group
Everctt, WA S8204 Unirversity of Hawas 22 Manca
(204) 3883487 1776 University Avenue
Honohula, Mawan 8522
Alaska Sca Grant College Program INCAT) D48-0522
Commusications Office 10 the US, matnland cortact:
Ustversity of Alaska Dr. Frank W, Matias, Dicoctor
138 drving 1l Educatnenal Merchandiaing & Consulting
Fairbanks, AX 007755040 1438 Speing Valiey Drive
1907) 474- 7086 Rosevile. CA 9068
P18 Yaa. 31
Amece Foam Products Company
PO, Box M67T28 Heal the Bay
Atlarta, GA 0SS 6013 1640 Seh Street, #1122
1-800-607-3873 Soesa Monkea, CA. 20401
2170 34552 or Generad Infa. 1-800-MEAL BAY
Flilmas
PO, Box 140 Ezaak Walton League of America
Olicy. PA 19547 1401 Wison Boudevard,
1-800-540-FR0O0 Level b

Arfingion, VA 22209
Caltfornia Aquatic Sclence Education Consortium (70N 528.1815%

{CASEC)
Geaduase School of Education Keep Americn Beautiful, Inc.
Universzy of Caltformia # West Broad Sereet
Santa Parbeea. CA 95108 Stamdord, CT  Od002
BON M5-3102 Q03 J23-S087
Californis Coastal Commission Lawrence 1all of Sclence
45 Fremors Strpet, Unitversity of Califarmia
Sulte 2000 Berkeky. CA 4720
San Francisco, CA M1052219 15104 6425008
(4154 9045200
Maine Coastal Program
Center for Marine Conservation Station 2N
312 Sutter Sereet. Sulle 806 State Flannng Offce
San Francisco, CA M08 Augusta, ME 043353
415 2916204 [207) 28- 96 )
Channel Islands Natioaal Marine Sand tuary Misatealppl / Alsbarss Sea Orant College Frogram
T35 Saale Stoeet PO, Bex 7000
Santa Barbare, CA 93102 Oooan Springs, MS  20564-7000
M0 1) 896 53850
Cloan Ooean Action
PO, Dox 505 Natiosal Pelystyrene Necycling Co.
Sandy ook Highlands, NJ 07732 1676 N, Caltfarmia B,
O8N N72-00 1 Sutte 400
Walnut Creek. CA e
Educational Images Ltd S0 766-5262 .
P.0. Dox 356 West Sede

Bmira. NY 14005
1-800-327-4264

a4 Save Our Scas
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Natiomal Wildlife Federstion
Fiaheres and Widife Section
1400 16eh Stroct, NW
Washington, DC 2008
1-800-432 6504

Walerfroos Park
Seattde WA G810
[206) 35543309

Sotiety of the Plastics Indusiry. Ine.
1375 K, Street,. NW.,,

(202) 3713200

Swurfrider Youndation

122 5. Kl Camino Real, 087
San Clamemie, CA 92672
(14 492 8) 70

The Twiton Youndation

50 Fraociaco Steeet. Sube 103
San Francisco, CA 4135
1% as)-2810

Toxas A & M Usidversity Sea Grant College Program ot
Galveston

PO Sox 1678

Galvestoes, TX 775531675

(40 P62 4460

Toxaa Adopt A Beach Program
General Land Offiee
Stephen F. Austin Bidg.. Rm. €20
1700 N, Congress

Actis, TX 7H70)

5121 4635053

Three Clrcles Center for Multl-Cultural Envircamen.
tal Education

410 1 Johunson Streed

Sausalito, CA 9088

415 2314530

US Eavironmental Protection Agency
Public infcemation Center

M™e21s

401 M Street, S W.

Washingion, DC 20460

US. Navy

CINCANTYLY iCommmmander i Chiel of U S Atlantic NMoet)
Norfollk, VA 230118001

KContact Commander '] Mol Shptound Disposal and
Hasardous Wasie Dovislon|

(S04) s

University of North Carelins Sea Grant College Fro-
oam

ok 8600

Uptwersity of North Carobna

Raleigh, NC 276008605

19550 7272454

Washingson Sea Geaat College Program
Manne Advisory Services

3710 Brooklyn Avenoe, N E.

Seottle. WA 98105

206 54) 4600

Washington State Depasrtment of Eqclogy

Waste Reduction, Recycling, and Litter Control Program
PO Pax 47000

Olympia. WA 28504

208 A58 4000

Waorld Soclety for the Protection of Animals
PO Bex 190

Boston, MA 02130

LT 5327000




Curricula and Teaching Aldes

“Adventures of the Carbage Gremiin®  (EPA/SI0-SW.-
90-024) U.S. Environmental Protection Agency
Comic book for grades 4-7 mtroduces studenits to
the bemelits of recycling.

“Aguatic Project WILD." Project WILD, Cusricu-
hum for grades K-12 contains lessces oo aguatic
environments and the impact of people on those
environments. Only avallable therough Project WILD
workshops. Call Project WILD for infoemation
about the workshops and state workshop coords
natocs. Workshops are generally free of charge:
atcompanying peinted materials are free.

“Charting Our Course.” Maltne Coastal Program.
Activity gusde for grades 612 focuses on water
Gualiny i the Gulf of Malne. Activities cover sources
of mastne pollution and could be adapted for use In
other stales.

“Directory of Coastal and Marine Educational Re-
sources.” Californda Coastal Commission. 1Ty
directory provides a Nsting of San Frascisco Bay
Arca organtsationss that provide Information and
TesOUrces on marine and coastal education,

“Drrectory of Marine and Coastal Educational Re-
sources.” Califernia Cosstal Commission This
directocy provides a listing of organizations that
provide information and fesousces on martne and
coastal education in San Luls Obispo, Santa Bar-
bara, and Ventura Counties.

“Don 't Mess With Texas Beaches. ™ Texas Adopt-A-
Beach Program. Coloring book teaches chiddeon
aboul marine debris and s harmiud effects

Tont Teach Your Trash o Swiz™ Center for
Marine Conservation A manne debris coloring
Dook with an ant)-litter theme In English or Spanish

“Carth Notes™ U.S, Envirosamental Protection

Agency. Quarterly newsletier for teachers of grades
K-8 prescnts ideas in environsmental education.

“Exvironmental Education Materials for Teachers
and Young People (Grades K-120." U.S. Enviroa-
mental Protection Agency. This publication
provides a Esting of environmental eduacation cur-
riculs and other materiabs,

100 Save Our Sean

"Get the Detft.* Project WILD. Educational packet .

for grades K. 12 includes o teacher’s fusde, 4 post-
erx and 6 activities oo marine debris. Avallable for
a small foe.

“Joey Saves the Day.” Texas Adopt-A-Beach Pro-
Pram. A puppet show script for pre-kindergasten
through grade 2 o how children can help the

marine debts problems by participating in beach
cleanupa,

“Lat’s Reduce and Recyele: Curmiculum for Sold
Waste Awageness.” (EPA/ 530-SW-90-00% U8
Enviroamental Protection Agency. Curriculus
for grades K- 12 contains lossons and activities o6

solk] waste gemeration and managoment.

“Marine Edacation: A of Educational
Materials Avallable from the Nation's Sea Gramt
College Programs” Mississippl/Alabasms Sea
Gorant College Program. This publication peovides
a bsting of curncula, publications, films. filmstrips
and other cducational materials froen 29 Sea Grant
Collcge Programs across the country. Many of
these materials are apecific %o marine debris.
Available for a small fee.

“Plastic Debiris In Puget Sound.” Seattle

Marine scienoe curricudam for grades
46 Introduces the plastic debirts problem with
sodutions and activities. Avaflable for a small fee,

“Plastic Evsiratons ™ Californls Aquatic Sclence
Education Consertium  Educational packet for
grades 510 comtains & leader's pakde plus task
cards and support materials for 14 separate activities
dealing with the socroes of plastic debais, fs effect
on marine animals and wiys o help solve the

probiom,

Fhastics and Marine Debrts:  Solutions through
Edocation.” Seclety of the Mastics Industry.
Teaches's guide expiains how to mingsice plastic
marine debeis by oducating the pubiic on how o
properly dispose of such wastes

‘Plastics Recycling by the Numbers.” Keep
Amarics Beautiful, Ine. K-8 actovity guide focus-
g on plastic, QMMCMWIWW

and how 1o separate plastios for
with purchase of “Waste in Flace™ u«man

for iIndividual coples.
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“Polntless Pollution Packer” Clean Ocean Action.
Education packet for grades 412 contains a series
of fact cards, resource lists, and lessons on noongpotnt
source poliutson.

“POOP Unit® (Protecting Our Ocean Flanet).
Surfrider Foundation. A junior high currkulum
that traces the pathway of sewage, from humans
through sewage infrastructure and treatment plants,
to is inal Gischarge i3 coastal waters

“Proventng Marine Debeis.” Channel Islands Na-
tional Marine Sanctuary. Activity guide for grades
K-2 focuses on marine debrss in the Channe! Islands
and inchudes beach cleanup Informsation,

“Ranger Rick™s NatureScope. Diving Into Oceans.”
Volume 4, Number 2. ltem No, 75042] National
Wildilife Federation. Curriculum for grades X-7
contains lessons on cocuny relatod topies, including
the impacts people bave on occans. Avadlable for a
simall fee.

“Ranger Rick’s NatureScope, Pollution: Problems &
Solutionns.” (ltem No. 75045} National Wildlife
Fedeoration, Curriculum for grades K-8 contains
lessons on msany aspects of pallution. inchading
trash generation and wastes in agquatic environ-
ments. Avallable for & sevall fee,

Ripples: A Big Swoep Elemnentary Activity Guide ™
University of North Carolins Sea Grant College
Program. Activity guide about litter (0 our water-
ways and the problems it causes. Contains 16
lustrated acthvitios that addresses wildige en-

tangictment and recycng. Avatlable for a small fee.

"Save Our Streams.” lzsak Walton League of
America. Teacher's packet contains information
on how 1o protect rivers and streams (rom debris
and other pollution. Avallable for & senall fee,

“Scheol Recycling Programs: A Handbook for Edu-
cators.” (EPA/SW-90-023] U.S. Environmental
Protection Agemcy. Educator's handbook de.
scribes different options and step by -step instnse
thoms for establishing a school recycling program.

Teacher’s Recycling Kit and Polystyrene Recyeling
Pester. Amoco Foam Products Co. Hit for grades
K6 addresses the solid waste problem and recycling
polystyrene in the school cafeterta.

“Turrang the Tide o Trash ™ US. Eavironmental
Protection Agency. Marine debris cursiculum for
gradea 36 contams teaching activities on the
sources and effects of marise debats as well as
solutions to the peoblem

“Waste in Mace” Keep America Beautifal, Inc,
Curriculum for grades K. 6 contasns over 30 teachang
activities covering Mter prevention, waste reduction,
reuse, recye ling and smunicipal waste management.
840.00 plus $5.00 shippling and handling

Waste: A Hidden Hesource”™ Keep America
Deautiful, Ine, Teaching activities for grades 712
encourage student Investigation and decision:
making on waste management and resources,
850.00 plus §5.00 shipping and handing. Comn-
puter software for this curriculumm s also avallable
for Apple lle systerns. $20.00 plus $2.00 shipping
and handing.

“Water Pollution and Marine Debats.” Mawall Ma-
rine Sclence Studies This Is a complete Logic
excoerpted from The Flukd Earth: Physical Science
and Technology of the Martre Exudrorsment for grades
9-12 that focuses on sources and effects of pollu-
tson and debets in the cocan. Avadlable for a sanall
fee.

Publications

50 Simple Things Kids Can Do 0 Sace the Earth,
JohnJavan. The Earth Works Group. Andrews and
McMeel, A Universal Press Syncdicate Company.
Kansas City. MO, This book describes 50 peojects
that children can do to heip solve emironmental
problems, such as wilditfe entanglesnent in plastics
and deaning up marine debets, Avaslable at bhook-
stores.

A Clttzen’s Guie 40 Piasnics (n the Ocecry: More Than
a Liter Problem. Center for Marine Conservation.
Overview of the problems caused by plastic debats
In the manne envirceument and how cltioerss and
government offickals are helping to reverse the
trend of persistent marine debns. (143 pp)

Hesources o



"Adopt-A-Beach Youth Growup Program.” Califersis
Coastal Commission. Bookle! provides detadls oo
how Lo ongantze cleanups and ways for young people
10 get involved. (29 pp )

Adopting a Stream: A Noethwoest Hondbook:.  Steve
Yates. Adopt-A-Stream Foundation. University of
Washington Presa, Seatthe, WA, Thas book dis-
cusses the effects of people on the wildiife of a
dation for a small foe.

“Adopting & Wetland: A Northrwest Gudde,” Steve
Yates. Adopt-A-Stream Foundatica. University of
Washington Press, Seattie, WA, This bookdet exam-
ines the impacts humans have on wetlands. Avatladdo
from the Adopt-A-Stream Feundation for a small
fee,

"Nl About Beach Cleasrupss A Melpful Gudde o
Mansung & Beach Cleanup.” Center for Marine
Conservation, Booklet about organteing & beach
cleanup. (39 pp)

“Cosstal Conmection.” Center for Marine Conser-
vation. Quarterly newaletter promotes beach
cleanups and other activities to remove marine
debrts from the convironment.

mmqwmnwwwc‘m
Dee, The Earth Works Group. Easth Works Presa,
Berkeloy, CA. This book gives examples of simgle
Uhtrygs eead kids are dotey to save the Earth. Awvall-
able at bookstores.,

aralysis of the 1991 International MCtamp.
“70 pp)

“The U.S. Navy Combats Flastics” US, Navy.
Dooklet describes Navy mitiatives 1o combat plas-
s In the marine enviconment. (7 pp)

Brochures, Fact Sheets, Information Packets

"10 Tips for a Cleaner Beachfronl.” Clean Ocean
Action. Passphiet describes how beachgoors can
reduce plastic marine dobirts,

“10 Tips for Boaters.” Clean Ogean Action.
Pamphiet describes how Boalers can sdndmidee
marine debeis

“Adopt-A-Beach Questions & Answers.” California
Cosstal Commission [nfocmation on the year.
round Adopt-A-Deach program.

“Coastwoeks™ Information packet, Californla
Coastal Commission. [ncludes activity ideas, re-
sponse form, endoosement form, and a Coastwerks
calendar,

“Everyone’s Trash Hurts Somsconc Somnetime,”
Texas A & M Sea Geant College Bro-
chure descrites the peobilems of plastios (n the
ocean and contadns information about MARPOL
Annex V.
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Informational packets ase avallable for many df-
ferent groups, Including the general public, beach
ceanup participants. beach deanup organisers,
teachers or other educators. clementary school
students, recreational boaters or fishers, and press
or media regresentatives,  Packets are avallable
from the Natlopal Oceamic and Atmospheric
Administration’s (NOAA) Marine Debris Enfor-
mation Office through the Center for Marine
Conservation

"Making Waves — Save Our Seas.” Clean Ocean
Action |COA). Pamphiet contains information about
COA, ocean pollution. and how to help,

"Manoe Debeis Facts and Figures.” Center for
Maripe Conservation. Report contalns facts on
souxroes of marine debets, ity impacts on wikdhe,
and ndormation on plastics with referemces inchaded.
(12 pp)
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“Our Water Planct is Becoming Pollutod with Mastic
Delirts.” Cemter for Martne Copservation o

chure for the gemeral public on the problems of
marine debiris,

“Thds Discarded Line & Done Flshang. But it's Not
Done Kiling~ Center for Marine Consesvation.
Brochure contaims infocrmation on marine debris
for those tnvolved in recreational Astung.

“Tosatng This Trash Overboard Could Leave Death
in Your Wake.”™ Center for Marine Conservation.
Brochure comtains formation on masine debets
for recreational boaters,

"Trash Attack.” Clean Ocean Actiom. Moport dee
scribes a hands -on apgeoach 1o waste reduction. 16

fU R

“When it Rains, It Powrs, Off the Streets and [mo the
Ocean.” Heal the Bay. Brochure contains sfor.
mation aboul problems with stogm druln runofl,
precautions 1o take, and ways o help combat storm
dratn polluton

“When It's Done Holding Your Shig's Garbage, It
Could Hold Deat): for Some Manine Animals * Center
for Marime Conservation [rochure comtalns in
formation on marne debas for those wvolved In
commercial stipping.

Audiovisual Materials

“Coastal Cleanup.* Center for Marine Conserva:
tlom. Slide show detalis data collection tectinigques
for beach cleanups and gives background informa.
oo on the marisne debels problesn, $25.00 or free
for a S-week joan.

“Journey of the Bioh.” Bullfrog Fllms. A 10 -minute
fim (i both video and fllm Soemats) about a boy
who thisks about disposing of & green blob In &
stream, lncludes a study guide. Avadlable for rent
or sale,

“Marire Derss and Entanglement.” Center for
Marine Comservation. Shide show (15 minutes)
containing 48 slides presents an overview of the
probilerms assoctated with marioe debrts, 825.000¢
free for S-weck Yoan.

“Mister Rogers’ Recycling Video and Activizy Book
Keep America Beawntiful and the PES serves “Mis-
ter Rogers” Netghborhood® offer a 30-sdnute vidoo
and activity book to teach recycling to young
chiidren. The video features Mr. Rogers vissting &
recycling center and demonstrating rouse of ibems,
while the book leads children througls the video
and suggests semple activities.  (Includes words
and mussic to songs in video) $19.96 for video;
$1.50 Soe book.

“Ocean Pollution: What You Should Know.” Clean
Ovean Agtion. Shde show (45 minutes) presents
an overview of ocean pollution wues and soby.
thaqis

“Plastic Waste at Sea.” U.S Navy. Video (15 min-
utes) o marine debrs and refuse handling for

Navy personnel.

Fhastic Waste Update,” U.S, Navy. Video on up-
date of plastic waste In the cocans and lessons
learned oe Navy ships,

Protecting Our Waters." [(No, 011-2112) Educa-
tional Images LLd, “ide show contaksung 40 shdes
demoastrates the effects of pollution from sewage,
solid wastes, Industrial wastes and other sousces
on nland and coastal waters, Includes a guide and
a cassette, Avallable for & small fee.

“Recycle Thas!® Natiosal Recycling
Company. Musdc video intreduces the solid waste
problem and possdtlde solutions

“Hespect the Beac " Surfrider Foundation. Abeach
coology and water safety slide show.

Trashung the Oceans.” Center for Marine Con-
servation. Video [7 misutes) focuses on the manne
detrts problem and s effects. $10.00 or free for a
Soweek loan,

"Troubled Waters: Plastics In the Marine Emdron.
ment,” Center for Marine Comservation Video (28
minutes) focuses on the marine debrts problem and
s effects, $14.00 or free for 5-week Joan
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Posters and Stickers

“180 Mullion Tons of Trask: What Can We Do With
" Keep America Beawtifad. Full-color poster
depicts four disposal options, plus Clusseoom activi-
ties demonstrating composting. wWaste10-energy,
sasatary landiilling, and paper recycling. $2.00 plus
81.50 shipping and handling.

“And You Thought You Were Just Kiling A Few
Becrs” World Soclety for the Protection of
Animsals. Foster depcts a seabind strangod in a six-
pack ning 8500,

“Problesns in the Bag " Heal the Bay. Poster is about
the coastal cleanup.

on't Sphash Your Trash.” Washington State
Department of Ecology. Dlack and white poster
showing boats dumping trash overboarnd Lsto & sea
full of marme life. can be collored,

“Don't Teach Yous Trash 1o Swim. * Center for Marine
Conservation. Both poster and sticker depict &
drawing of a fish estangled in & six-pack ring.

“I Hopes Ya Swabs Wont Be Throwin® No Flastics
Overboard.” Center for Marine Conservation
Cartoon poster with Popeye, Oltve Oyl Brutus and

Wimpy describang the dangers of marne deluts (o
wilditfe and 10 boaters.

“Latter Is Not for the Birds " Washingten State

Department of Ecology Black and white poster
showing birds surrounded by trash. Can be colosed.

"Marine Debets at Sea: Get a Grp On 1" Wash-
ington Sea Grant College Frogram.  Poster of an
ectopus picking up trash and putting it In a trash
can.

TMARPOL Annex V." [SG-ED-O%) Alaska Sea Grant
College . Poster ahaws the Anpex V regu
latsons. Up to 25 froe,

“‘No Hagamos de Nuestras Flayas Un Vertedero,”
Pueerto Ntico Sea Grant College Poster
{ransiated — “Don't Make Our Deaches a Duamnpaite).
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“The Only Thing You Should Ever Leave On The .

Beach.” World Soclety for the Protection of
Animals. Poster depicts a besutsful beach with
footprints. $3.00.

“Mastics Are Forever ” Rthode Island Sea Grant
College Frogram.

“Sude the Wave of the Future: Recycle Todmy!™ US,
Environmental Protection Agency Colorful
positer promotes recyching.

“Se Pana de un Maya, Adoptala.™ Peerto Rico Sea
Gerant College Program. Poster [ranslated —
“Adopt-A-Deach™).

“Sea Bird—See Hird Die ™ Malse Coastal Program.
Poster degdcts the hazards of marine debein

“Sdent Killers ™ Clean Ocean Action. Poster de.
pocts the effects of plastics on wilditfe.

WOS: Save Our Shores.” Malpe Coastal Pro-
gram. Dumpersticiker.

“Try Muatting These on Before You Go Swimming.”
Maine Coastal Program. Picture of handcufls s
top of poster. Includes Information on MANMOL
Annex V, .

"We Share the Sca.” US, Navy, Poster depicts &
pastel drawing of a seal amidst floating debeis,

locking at a poihating ship.
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J: GLOSSARY

abiotio: non-living part of the environment, such as rocks, water, &t - wood

analyze: 1o examine

sutotrophs: the primary produscers that convert a semall proportion of the sun's energy o chemica)
enengy

behavior: the actions an organiso performs

blotke: Iving

carcinogem: a cancer - causng substance

oargo: freight casried by a ship

conclusion: the outoome or results

conservation: to protect fom loss

consumer: one who consumes: one who buys for personal use

contamination: to pollute

eriteria: standards on which a Judgement can be based

data: nformation onganiand for analysis and/or dectsion making

debais! scattered romatns; Lrash

detritivores; organisens that live on dead and dscarded coganic matter

ecosystem: the organisans In a conumunity and the associated non-living factoes with which they interact
entangle: the sate of being entwined In something that 3 cifficult 1o escape from

cutrophication: the state of a body of water i whikh the Increase of sstneral and organic nutrients has
reduced the dissolved oxygen, peoducing an eswvironasent that favoes plant Me over animal life.
fsher: one who fishes

food web: a st of Wleractions among organisens, Inchading producers, herbivores. and carnivores,
through whdch energy and matersads move within a commmanity of ecosystem

galley: the kitchen of a ship

habitat: the place i wineh indviduals of & particular species can be found
berblcide: & substance used to kill plants

berbivores: animals that eat plants or other photosynthetic crgasssms o obtaln ood and energy
Beterotroph: an eeganisin that svust feod on ongank materials formed by other organisens In order 10
oblain enesgy

Rypothesis: an assumption used as the basis for action

Implemment: the means used 1o aclieve something

Ingestion: to swallow

tnorganle: non lving substance

landfill: where trash and garbage are disposed of

marine: tiving in salt water

marise debels: any manufcturod esaterial @scarded accidenitally or purposely in the marine environment
methodelogy: the procedures

natursl resources: produced by nature, stach as land, forests, minerals. water, and air

nempoint source pollution: pollution in our water orginating from many miscellancous sources
ocean: the enlire body of salt wator that covers approximately 72% of the Earthi's surface
occupation: profession: job

organie; pertaining to Iving thangs

organism: any Invisg creature. either unioellular or multicellular

pathogens: any agents that cause discase, especially microorganisma sach as bactena and fungus
pesticide: a chemical used to Ml pests, especially Insocts and rodents

photosymthests: the coewversion of light emergy ilo chemical encrgy

planktoa: semall. mostly microscopic, agquatic and marine organisass found in the upper bevels of the water
where ight s abundart. Phytoplankion are plant species and scoplankion are animal spocions

polat source: pollutson that can be traced back 1o specilic sources
polystyrene: foamed plastic: styrofoas

primary consumers: heterotrophs that denve energy from ving plants

primary producers: organisens that dertve enorgy directly from the sun




proposal: a plan

recycling: the collection and reprocessing of manudactured materials for reuse edther in the same form or
as part of a dfferent product

reduce; 10 lessen the amount ‘
reuse; 10 use over again

sampling: & sct of clements analyzed to estimate the characteristics
sediment: very fine particles of solid matier susponded In water oe settling to the bottom of it
solution: the methad or process of sohving a problem

storm drain: a drasn designed (o carry away ralnwater

transect: & crosswise division

treaty: a formal agreement between two or mose natlons

trophie level: a species’ posttion in the food web or chadn: its feeding level

uwpwelling: movement of decper water to the surface; usually associated with reglons of rcher productivity
owing 10 the higher nutrient content of deeper water
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