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Grades 6-8

An Inside Look at
a Recycling Center

Objectives

* Gain greater understanding of the connection
between recycling and reducing the amount of
waste going into landfills

* Collaborate on a task, practicing critical thinking
and research skills

* Strengthen presentation skills
* Improve recycling practices

Prep Time & Tools & Materials
15-20 minutes * Grades 6-8 | An Inside Look at a
Recycling Center PDF

Lesson Time * Media to show video and/or presentation slides
Two 40-minute sessions + Materials for student presentations

X2 « Sticky notes
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Students will learn about the recycling process that begins after
material is collected and brought to a recycling center. They will
take a video tour of a recycling center, see how various types of
recyclable materials are handled, and learn about the problems
that may occur when items are not recycled correctly. Students will
develop questions related to the recycling process and the facility,
and will work in small groups to find information addressing their
qguestions from credible online sources.

Lesson Prep

1.

Watch Recycling Simplified Teacher Overview | Grades Optional Materials
6-8 if you haven't yet seen it. . Poster
Print or copy as many as needed of the following . Student certificate
materials: )

» Teacher's Reference Guide
* Lesson plan * Take-home handout
* Lesson handout All printed materials available online

at RecyclingSimplified.com
Download or stream Recycling Simplified Student
Video | Grades 6-8, Recycling Center Video Tour |
Grades 6-8, and the presentation slides for this
lesson, and set up technology to show them to
students.
The slides provide age-appropriate images and text to reinforce key

content in the lesson. You can extract them from the PDF to show
on-screen or print and distribute them as you see fit.

Gather visual aid materials and sticky notes.

Bales Ferrous metals Recyclable and
. i non-recyclable
Contaminants Materials recovery
facility (MRF, Recycling

Conveyor belt pronounced “murf”)

Recycling center

Eddy current
Non-ferrous metals )
separator Single-stream

Optical sensor recycling
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The Lesson

If it hasn’'t been shown before, have students

watch Recycling Simplified Student Video | Grades

6-8. Through guided discussion, assess and

broaden students’ understanding of how recycled

materials are handled after they are collected.
When we talk about recycling, what do we mean? How are
recyclables collected where you live? What do you think
happens to recycled items once they are brought to a
recycling center? How would you picture that being done —
By hand? Machinery? How could machinery recognize and
sort different kinds of items?

Explain to students that today they are

going to “tour” a recycling center to see what
happens there and why it is important for us
to recycle properly.

Show Recycling Center Video Tour | Grades 6-8 and
discuss with students.

Did the recycling center look like you had imagined?

Larger or smaller than you expected? What are some things

you learned from the video that you didn't know before?
Was there anything that surprised you?

Distribute the How Recycling Centers Work handout
to students. Use slides to highlight and discuss
the following:

+ Many different types of sorting mechanisms, such as
fans, filters, screens, and optical scanners

« Contamination sources and consequences

+ Biggest problem items for centers (plastic bags,
garden hoses, batteries, light bulbs)

You can use the age-appropriate
presentation slides throughout your
lesson to reinforce key learning
content and objectives.

The Teacher's Reference Guide contains
a wealth of information on recycling
and landfills, as well as fun facts to
share with students.
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Distribute sticky notes to students. Ask
them what else they would like to know about
recycling centers and to write three questions,
one per note.
Example questions:
How much material (weight) does the average center handle
on an average day? What kinds of knowledge and skills

does someone need to manage a center? Are there subject
areas that would be especially helpful?

Collect the notes and have the students help

you create categories for the questions as you
read them aloud. Write the categories on the
board and place each note under the appropriate
heading, eliminating duplicate questions. The
categories used will, of course, depend upon

the questions submitted, but you may want to
broaden or narrow categories.

When the sorting is done, create student teams
and assign categories to each team, making
adjustments as needed to keep the number of
questions per team as equal as possible. Explain
that they will be doing online research to find
answers to their assigned questions and that each
will present its findings to the class.

Have each team present its findings to the class,
and encourage students to ask questions
and/or contribute information related to each
team’s reports.

Some categories might be:
+ Technical questions

+ Facility questions

+ Career questions

+ Statistical questions

Before students begin their research,
discuss with them how to evaluate the
credibility of internet sources.

You may wish to provide some
suggestions to get them started,
such as the EPA website, the

local solid waste management
agency or department website,
national recycling organizations
and coalitions, and information
websites like Wonderopolis.org and
HowStuffWorks.com.
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Discuss the key information presented by student teams. Point out
that when we buy products made from or packaged in recycled
materials, we are “closing the recycling loop.” If you prepared student
certificates, distribute them along with the take-home handout. Tell
students they can help teach their families about recycling.

Curriculum & Standards Connections

Science — Next Generation Science
Standards (NGSS)

MS-ESS3-3: Earth and Human Activity
Apply scientific principles to design a method for
monitoring and minimizing a human impact on
the environment.

Disciplinary Core Idea ESS3.A: Natural Resources
Humans depend on Earth's land, ocean, atmosphere,
and biosphere for many different resources. Minerals,
fresh water, and biosphere resources are limited,
and many are not renewable or replaceable over
human lifetimes.

Disciplinary Core Idea ESS3.C: Human Impacts on
Earth Systems
Typically, as human populations and per-capita
consumption of natural resources increase, so do the
negative impacts on Earth unless the activities and
technologies involved are engineered otherwise.

Connections to Engineering, Technology, and
Applications of Science:
All human activity draws on natural resources and
has both short- and long-term consequences, positive
as well as negative, for the health of people and the
natural environment.

Social Studies — National Council
for the Social Studies (NCSS)

NCSS Theme: People, Places, and Environments
The study of people, places, and environments enables
us to understand the relationship between human
populations and the physical world.

NCSS Theme: Science, Technology, and Society
Science, and its practical application, technology,
have had a major influence on social and cultural
change, and on the ways people interact with
the world.

English Language Arts/
Literacy - Common Core State
Standards (CCSS)

Reading Informational Text
* CCSS.ELA-Literacy.RIl.6.1
* CCSS.ELA-Literacy.RI.7.1

* CCSS.ELA-Literacy RI1.8.1
Cite textual evidence to support analysis of what the
text says explicitly and inferences drawn from the text.
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Curriculum & Standards Connections

Speaking & Listening Science & Technical Subjects
* CCSS.ELA-Literacy.SL.6.1 * CCSS.ELA-Literacy.RST.6-8.1
* CCSS.ELA-Literacy.SL.7.1 Cite specific textual evidence to support analysis of

« CCSS.ELA-Literacy.SL.8.1 science and technical texts.

Engage effectively in a range of collaborative « CCSS.ELA-Literacy.RST.6-8.7
discussions (one-on-one, groups, and teacher-led) Integrate quantitative or technical information
* CCSS.ELA-Literacy.SL.6.5 expressed in words in a text with a version of that
* CCSS.ELA-Literacy.SL.7.5 information expressed visually (e.g., in a flowchart,
*+ CCSS.ELA-Literacy.SL.8.5 diagram, model, graph, or table).
Include multimedia components (e.g., graphics, « CCSS.ELA-Literacy.RST.6-8.9
images, music, sound) and visual displays in Conduct short research projects to answer a question
presentations to clarify information. (including a self-generated question), drawing

on several sources and generating additional related,
focused questions that allow for multiple avenues
of exploration.

Recycling Simplified is brought to you by Republic Services®, Inc. We're working hard every day, without fail, to Q : : REPUBL’C
preserve and protect our earth; to develop and implement our BLUE PLANET® sustainable solutions — not just s SERVICES
for today, but for generations to come. We Work For Earth®.
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How Do Recycling
Centers Work?

What Is Recycling?

Recycling is a series of activities that includes the collection

of used, reused, or unused items that would otherwise be
considered waste; sorting and processing those items into raw
materials; and remanufacturing the recycled raw materials
into new products. Consumers provide the last link in recycling
- sometimes referred to as “closing the recycling loop” - by
purchasing products made from recycled content.

Almost anything can be recycled, but certain things are more
common and more cost-effective. These are the materials
handled by most recycling centers. There are also specialized
recycling facilities that handle less common materials, items
that require specific safety measures, etc.



The Recycling Process

If your community allows you to place all your recyclable materials in the same container, that is
called “single-stream recycling.” Single-stream recycling means that you don't need to separate
different materials such as paper and plastic into separate bins. That sorting process takes place
at the recycling center.

At the recycling center, materials typically begin their journey on a conveyor belt where pre-sorting
takes place. As the items pass by, employees at stations along the belt work quickly to weed out
non-recyclable items that will cause problems in the center’'s machinery. From there on, most of the
sorting is done mechanically using various types of machinery.

As the conveyor belt continues, screens are used to pull out newspaper, cardboard, and other paper items,
while heavier items continue on.

Metals are recovered next. Ferrous metals, such as iron, steel, and tin, are pulled out by powerful magnets.
Aluminum, which is non-ferrous and therefore not attracted to magnets, is usually separated out by a large

- spinning drum called an eddy current separator. Eddy currents create strong fields of energy that do the opposite
of magnets - they push hard on aluminum items like cans, forcing them off the conveyor belt and into a different
collection area.

\ Next to be sorted are plastics. Some plastics, such as beverage bottles, are easy to recycle, while others,

like polystyrene, are typically thrown away. As the plastics continue along the belt, sophistical optical sensors
recognize and sort the different types of recyclable plastics.

When the sorting process is completed, each type of material is compressed

and made into bales. For quality control, the bales are inspected to make sure

the materials have been properly sorted and that contaminants - non-recyclables -
have been removed. Recyclables are bought and sold, just like other materials
used in the manufacturing process. The baled recyclables are sold and turned into
new products.

Here are some cool things to know about recycling centers:
* They can process as much as 350 tons of recyclables each day.

+ A typical recycling truck can hold up to 12,000 pounds of material in one load, the contents from about 700 full recycling containers
collected from homes.

+ Special optical sensors are used to sort plastic bottles, jugs, and other containers. They use light to “see” color, density, and other
characteristics of these items.



Recycling: Simple as 1-2-3

Know what to throw
ALWAYS recycle these items:

Flattened Cardboard

Empty. Clean. Dry.’
Make sure your recyclables
are empty, clean, and dry.
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NEVER recycle these items:

Plastic Bags

EQ

Polystyrene

;O
==

Batteries &
Electronics

Soiled Paper Clothes & Shoes

Greasy Pizza Boxes Food

Yard Waste Toys

Don't bag it
Never bag or bundle your recyclables.

Recycling Simplitieol









Recycling centers sort materials using multiple
steps and types of machinery.



Trucks and forklifts deliver and move
material on the tipping floor.




Employees sort the material first, then machines like vacuums,
magnets, and optical sorters categorize the recyclables.
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Advanced technology allows access and
control from anywhere on-site.



Baling machines prepare the recyclables to be sold to

manufacturers and made in to new products.




You can purchase many
products made from
recycled materials, which
closes the recycling loop.
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Hello!©

Recycling Simplitieol

Welcome to Recycling Simplified, an all-in-one online education program that

supports PreK-12 students’ real-world learning about recycling and its impact

on protecting our environment and conserving natural resources.

In the Recycling Simplified Education Program at
RecyclingSimplified.com/for-educators, you'll find
everything you need to teach your students about
recycling, including step-by-step lesson plans — each
of which contains an engaging and hands-on classroom

activity — as well as supporting materials, including
videos, student certificates, and handouts to extend student
learning from school to home. Republic Services® — a
leader in the non-hazardous solid waste industry and
included on the 2019 World’s Most Ethical Companies®
list — is pleased to make this program available to you,
free of charge.

These lesson plans and activities have been carefully
developed and reviewed by educators to be easily
incorporated into your existing curricula. Lessons are
connected to grade-appropriate standards in multiple
disciplines, such as science and STEM, English language
arts and literacy, math, and social studies. Lessons
for each grade range build on students’ previously
gained knowledge about recycling to help them gain
greater understanding of the broader environmental,
sustainability, and societal issues related to our use of
natural resources.

Why is it important to teach your students about recycling?

Educators are key to students’ success in school and life, helping them develop the knowledge, skills, and
character needed to thrive in and contribute to our society. Today, that society is global, interconnected,

and constantly changing.

We know that many lifelong beliefs and behaviors gain their foothold in childhood. So, when you deepen
your students’ understanding of the impact of recycling, you are helping shape our environment and the

world around us for generations to come.

Thanks to you, maybe one of your students will make a breakthrough in cleaning up our oceans, reducing

air pollution, or finding new and innovative ways to use recycled materials — you never know!

The Ethisphere® Institute is the global leader in defining and advancing the standards of ethical
business practices that fuel corporate character, marketplace trust, and business success.
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What Is Recycling?

Recycling is a fairly simple concept - take something that isn't useful anymore and make it into something new
instead of just throwing it away.

The recycling process consists of a series of activities beginning with the collection of used, reused, or unused items
that would otherwise be considered trash; sorting and processing the recyclable products into raw materials; and
remanufacturing the recycled raw materials into new products.

Consumers provide the last link in recycling by purchasing products made from recycled content. This is referred to
as “closing the recycling loop.”

Why Is Recycling Important?

Recycling has many benefits for both our environment and our economy. Here are a few:

Recycling helps to conserve natural resources such as land, trees, and minerals. For example, the more paper
we recycle, the fewer trees that need to be replenished. Recycling also helps prevent the excess mining of ores such as
aluminum by recycling the same resource over and over again.

Q Recycling conserves energy. It takes more energy to make something out of raw materials than something that
has already been used. For example, making paper from trees uses approximately 7,000 gallons of water, but it
only takes 360 gallons to make paper from recycled paper fiber.

Q Recycling reduces pollution. When manufacturers use recycled materials to make their products, it creates less
pollution than making them from raw materials. It also reduces the amount of greenhouse gases produced in the
manufacturing process.

Q Recycling saves landfill space. In the U.S., we produce roughly 262 million tons of trash each year. Slightly more
than half of that is going into landfills. By recycling, we help to conserve space inside the landfill for those items
that can't be recycled.

Recycling provides jobs and generates revenue. Recycling and reuse businesses in the U.S. employ
approximately 1 million people and generate about $236 billion in annual revenue.

History of Recycling

People often think of recycling as a modern concept, but it has been around for thousands of years. Archaeologists have
found evidence of recycling as early as 400 BCE. In the modern era, prior to the Industrial Revolution and mass production,
household recycling and reuse were common practices because it was less expensive than buying new things.

The Industrial Age changed all that. Power-driven machinery and mass production made it easier and cheaper to
produce - and purchase - goods. When we are able to buy new items at a low cost, it often makes sense to throw
away old products and replace them with new ones. Unfortunately, this leads to a “disposable” culture and the
challenges of disposing with the country’s growing amount of trash.

The following page takes a look at the history of recycling in the U.S., compiled by the
Environmental Protection Agency (EPA).





