Pollution Solutions | Phenomenal Series: Pollution & Our Waste | Earth Genius

Pollution Solutions

Key Topics: [Point vs. Nonpoint Source] Pollution, Litter, Human Impact
Grade Levels: K, 3, 4-8
Inside and Outside

Lesson Overview:
How is litter created? What impact does it have on the

EARTH GENIUS RELATIONAL

FRAMEWORK
environment, both humans and non humans? In this lesson

students pose questions about the nature of the litter found around
O  PRIMARY: Zera Waste

their school, make predictions, do a campus cleanup to cultivate
environmental stewardship, and then brainstorm solutions to p

o>

prevent litter.

Suggested Time Allowance: O SECONDARY: Water Wise
Intro - PowerPoint and Cleanup Introduction (10 minutes)

Activity - Campus Cleanup Tour and Documentation (40 minutes)

Wrap Up (10 minutes)

Suggested Activities and Learning Objectives by
Grade Level:

> K
o K-ESS-3 How can we prevent litter?
> 3
O 3-LS4-4 How can we prevent litter?
> 5
o 5-ESS3-1 Track the amount and kinds of litter collected and use it to inform a decision
about how to prevent litter.
> MS:

o MS-ESS-4 How does increased human consumption of natural resources impact the
Earth’s systems?

Essential Question(s) that Connect CCCs and SEPs:

e How does what | observe and note on campus about pollution, habits, and structures for
humans change at different scales? Can | think of examples of what | am seeing as bigger or
smaller? (Scale; Asking Questions & Defining Problems)

e What is already known about this cause and effect? How can | best communicate about this
cause and effect relationship? (To my peers, campus, through a PSA, class presentation, etc)
(Cause & Effect; Obtaining, Evaluating, and Communicating Information)

Materials:
e Beach box (a collection of natural items--could be from the beach or from any natural area)
e Jar with water and plastic soup
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Waste Bag (reused plastic or paper bags perhaps? Gather early)

Hand Sanitizer

Compostable or reusable gloves (supplied by OCE in bulk--one per student is sufficient)
[Extension] art supplies: construction paper

Campus map (found in the front office; ask for a copy)

EG Team Support Needed:
® None

Prep:

This lesson is to be done primarily outside. The preparation and introduction can be done inside with a
projector. The tour is dependent on you being outside, but if raining and no solution for outside is
formed, then have them look at campus maps and talk about possible areas of pollution from
street/campus/community activities.

Multicultural Education for Resource Issues Threatening Oceans (MERITO) is a partner and has given us
permission to use these as guides for your own briefing to do this lesson successfully. It is important to
note that “marine debris” is not just litter found on the shore or in the ocean. Any items found on a
school campus or anywhere in a watershed have the potential to travel, eventually, to our oceans! (Ex.
via storm drain, rivers, streams, birds flying with plastic in mouth, etc)

Also, you may want to create your own tracking sheet for pollution you find on your campus cleanup.
However, there is a sheet listed in the MERITO curriculum below AND ones found in curriculum cited at
the bottom of this lesson plan.

Ask teacher ahead of time if this lesson could turn into an extension that she/he is willing to lead. It
could tie in to campus cleanup announcements, PSAs written by students in the bulletin, or a project
based learning component to human impact or science. If so, read on to the “Explain” section of activity
procedure about documenting with photos. These will be helpful to the teacher.

Key the campus map and note Areas A, B, C etc you are going to take the students. Having a route,
timing it, and pointing out specific things are an important thing to know in advance! Please at least
identify the following zones 1) storm drain and talk about how that goes straight to creeks and then
ocean, 2) lunch areas and litter that blows around and birds eat and fly away with littering somewhere
else.
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Channel Islands MERITO® Academy Curriculum

Lesson 6-4:
— Trash Traits

e i — T

h— —
Activity Summary (© Teaching Time
Through instruction and reading material, students will learn the two main 60-90 mins in class
characteristics of marine debris and how debris reaches the ocean. They will collect
; ; . i it . 3 O Teacher Prep
and pile various types of trash previously cleaned. Students will discover which items
can easily be blown away by placing them on a table and using a fan as the wind. They 1. Read ac‘lztmw back-
will then experiment to find how easily certain types of debris float or silnk, depending 7. g;‘:::: copy handouts
on their density, by using a bucket of water. Lastly, students will determine how certain 3. Clean and check all
objects can be blown away in the water by using a large shallow container and a fan. trash items before
they are handled by
z students
FOCUS Questlons 4. Setup 3 or4demon-
«  What is marine debris? stration stations:
+  What characteristics make trash items likely to become marine debris? Station 1:
«  What are some sources of marine debris? + Position a fan at one
e end of a table where
- - . items can be placed
Lea rni ng ObJeCtlveS in front of it to watch
Students will be able to: them blow.
«  Define marine debris Station 2:
«  Identify sources and physical properties of trash items that become marine debris - Fill a bucket with
; ’ : : § water.
+  Describe the impacts of marine debris on the ocean and marine ecosystems

Station 3:

. Fill alarge, shallow
container with water
and place it in front

IS Thls my of the fan.

N E ) Station 4:

DIN R « Find a sloped,
outdoor area and fill
a watering can.

\\\\\ \ = 9 Materials
ALY \\\\\\ + Students' MERITO®
\\“\‘\\\\\\\\\\\\ \ Academy logbook
m.A\\\ . Plastic, glass, rubber,
metal, paper, wood
and food trash items
(avoid any sharp
= objects or harmful
chemicals)
| ) e O G Y el % = + Bucket with water
[ b ..Continued

Image Courtesy: NOAA, COSEE SE, SC SEA Grant, SC DHEC-OCRM. lllustrator: Jessie Peter
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of being carried by the wind. During storms
and other periods of high winds, almost any
kind of trash (including glass, metal, and
wood) can be blown into the ocean. The
characteristics of buoyancy and the ability
to be blown around are generally correlated.
Lightweight objects tend to float and are also
the items that are easily blown around.

In nature, materials are most com-
monly broken down through a process
known as biodegradation. Biodegradation
oceurs when microorganisms (such as bacte-
ria and fungi) decompose a material, caus-
ing it to be broken down into compounds
(such as nutrients) that can be reused in the
environment. Temperature and moisture lev-
els affect the rate of biodegradation. Gen-
erally, the higher the temperature and the
greater the moisture levels, the faster the rate
of biodegradation. Natural materials tend to
be more biodegradable than synthetic mate-
rials. Examples of biodegradable debris are
food scraps, beverages, cotton fabric and
wood.

Some materials are broken down by
chemical interactions (for example, rust on
steel) or by physical forces such as erosion
and weathering. Debris that does not eas-
ily degrade remains in the environment for
a long time and is labeled as “persistent.”
In general synthetic materials such as plas-
tic, vinyl and rubber are the most persistent
types of marine debris. Non-degradable
debris does not decompose or chemically
break down into smaller pieces and remains
in the environment for a long time. Exam-
ples of non-degradable debris include plastic
water and soda bottles, plastic bags, plastic
food wrappers, nylon fishing line and nets,
and car tires.

There are many places and activi-
ties that generate the debris that enters the
marine environment. Any trash that is im-
properly disposed of, as well as any materi-

There are several sources of marine debris,
including beachgoers, litter from people liv-
ing inland, storm drains, combined sewer
overflows, commercial and recreational ves-
sels, industrial facilities, waste disposal ac-
tivities, and offshore oil and gas platforms.

The United States generates signifi-
cant quantities of trash- otherwise known as
municipal solid waste, or garbage, every
year. According to the U.S. Environmental
Protection Agency (EPA), in 2005, U.S. resi-
dents, businesses, and institutions produced
more than 245 million tons of municipal sol-
id waste, which is approximately 4.5 pounds
of waste per person per day. Although the
U.S. represents roughly 5% of the world’s
population, we generate 40% of its waste.
At 34%, paper and paperboard made up the
Jargest component of generated solid waste.

Practicing the “3 Rs” (reduce, reuse,
recycle) plus proper disposal of trash will
go a long way towards reducing the amount
of marine debris. Adopting pollution pre-
vention strategies that produce less waste
in the first place is an even better solution
than recycling alone. Some methods to pro-
duce less waste include reusing materials,
using reusable items rather than disposable
ones, and reducing the amount of packaging
that is used. For example, when shopping,
use fabric bags instead of the plastic or pa-
per bags provided by stores, and purchase
items that have less packaging. Carry water
in a reusable bottle rather than buying mul-
tiple bottles of water. Use cloth napkins and
kitchen towels rather than disposable paper
products.

Recycling is one way to reduce the
amount of trash that must be disposed. Re-
cycling is the collection and reprocessing of
materials so they can be used again. Marine
debris can only be truly managed by chang-
ing the behavior that causes it to enter the
environment. Proper disposal of trash is the

als that are improperly transpoggHaeiL ia nrgrg:tﬂ:l‘%bsi}ity of every business, boater, and

have the potential to become marine debris.

person.

Lesson 6-4: Trash Traits

@ Resources
1,

www.vims.edu/
bridge - Clickon
“Ocean Science
Topics,’ then "Hu-
man Activities,”
then “Environ-
mental Issues,’
then “Pollution.’

. NOAA's Marine

Debris 101:
www.marined-
ebris.noaa.gov
EPA's Marine
Debris site: www.
epa.gov/owow/
oceans/debris

. Ocean Conser-

vancy Coastal
Cleanup: www.
oceanconservan-
cy.org/our-work/
marine-debris

. “Addicted to

Plastic,’ 2008
(documentary).
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