Marine Debris Prevention by Proper Waste Disposal for 2nd Grade

	Background - What does the teacher need to know before teaching this lesson? 

	What is waste? 
,
,
,
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In natural environments, wastes of one organism become nutrients for soil or other organisms. However, humans produce waste that accumulates and pollutes the environment. The United States leads the world in producing the most solid waste per person. With only 4.6% of the world’s population, the U.S. produces about one-third of the world’s solid waste. About 98% of solid waste produced in the United States is industrial solid waste calling for a redesign of industry processes to reduce material discharges and energy consumption. The remaining is municipal solid waste (MSW), the largest categories of which are paper and card-board (37%), yard waste (12%), plastics (11%), food waste (11%), and metals (8%). In Washington, 19.3 tons of waste are produced per a person. 35% of residential waste in king county landfills is food scraps and compostables that could divert thousands of tons of waste annually. Half of the world’s population is under 25 years old, most of which live in urban areas. Many are engaged in wasteful consumption patterns so educating high school and college students is critical outreach for encouraging more sustainable practices. 

Marine Debris

Marine debris has invaded earth’s natural environments. Debris is found in and around every major body of water on the planet. 80% of marine debris is due to land-based sources: litter from daily human activity, plastic pellets and powders from industrial discharges, and improper waste management methods such as ill-fitting trash can lids or exposed landfills.
Trash in water: 

· risks the health of humans, wildlife and the livelihoods dependent upon healthy aquatic habitat.

· threatens tourism, recreation, and local economies.

· causes navigation hazards.

· is expensive and inefficient to retrieve and remove.

Storm-water 

Stormwater runoff threatens ecosystems near urban areas and along the coast. As water flows through a watershed it picks up and carries litter, contaminants and organic materials. Leaked motor oil, plastic grocery bags, pesticides, fertilizers, detergents, and sediments are examples of non-point source pollutants. If untreated, these pollutants wash into waterways carried by runoff. These contaminants can infiltrate groundwater, concentrate in streams and rivers, and be carried downstream eventually reaching the ocean. Non-point source pollution is linked to the creation of large dead-zones (areas with minimal oxygen) in the ocean and risks coral reef ecosystem health among many others.
Rapid Trash Assessment (RTA) 6
RTAs are used by Californian municipalities as a method of monitoring and measuring health of water bodies. A total maximum daily load (TMDL) is a regulatory term in the U.S. Clean Water Act, that identifies the maximum amount of a pollutant that a body of water can receive while still meeting water quality standards. TMDLs describe a plan for restoring impaired waters and RTAs are a tool to measure progress or identify high-risk sites. RTAs are valuable in addressing data gaps to better devote resources toward understanding and preventing litter and aquatic debris. 
How is non-hazardous waste managed? 
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There are several major groups of waste management methods:

· Source reduction and reuse: Source reduction, also known as waste prevention, means reducing waste at the source, and is the most environmentally preferred strategy. It can take many different forms, including reusing or donating items, buying in bulk, reducing packaging, redesigning products, and reducing toxicity.

· Recycling and composting: Recycling is a series of activities that includes collecting used, reused, or unused items that would otherwise be considered waste; sorting and processing the recyclable products into raw materials; and remanufacturing the recycled raw materials into new products.

· Energy recovery: Energy recovery from waste is the conversion of non-recyclable waste materials into useable heat, electricity, or fuel through a variety of processes, including combustion, gasification, anaerobic digestion, and landfill gas (LFG) recovery.

· Treatment and disposal: Prior to disposal, treatment can help reduce the volume and toxicity of waste. Treatments can be physical (e.g., shredding), chemical (e.g., incineration), and biological (e.g., anaerobic digester). Landfills are the most common form of waste disposal and are an important component of an integrated waste management system.

What can you do to reduce your waste? 

· Bring reusable bags and containers when shopping, traveling, or packing lunches or leftovers.

· Choose products that are returnable, reusable, or refillable over single-use items.

· Avoid individually wrapped items, snack packs, and single-serve containers. Buy large containers of items or from bulk bins whenever practical.

· Be aware of double-packaging - some "bulk packages" are just individually wrapped items packaged yet again and sold as a bulk item.

· Purchase items such as dish soap and laundry detergents in concentrate forms or in bulk.

· Buy olive oil, snack items, flour, sugar, shampoos, and cleaning products etc. in bulk.

· Compost food scraps and yard waste.

· Reduce the amount of unwanted mail you receive.

· Shop at second-hand stores. 

· Buy items made of recycled content, and use and reuse them as much as you can.
Key Terms
1. Accumulate: gradually building up over time
2. Deposit: put or set down something in a specific place
3. Marine Debris: any piece of solid waste that enters into the marine environment

4. Pollution: contamination to air, water, or soil by substances that are harmful to living organisms. It can occur by nature, such as a volcanic eruption, or by humans, in the forms of factory emissions.

5. Responsible Consumerism: conscious efforts by customers to minimize their impact on the environment through purchasing eco-friendlier products and services. 

6. Sustainable: meets the needs of the present without preventing the ability for future generations to meet their own requirements. 

7. Microplastic/Macroplastic: Microplastics less than 0.2 inches (5 mm) in size and occur as macroplastics (larger than 0.2 inches) breakdown into increasingly smaller pieces and persist in the environment  



	Further readings 

	Effects of waste and poor waste disposal: http://www.eschooltoday.com/waste-recycling/effects-of-poor-waste-management.html
What is Waste Management?: http://www.conserve-energy-future.com/waste-management-and-waste-disposal-methods.php
What Are the Options for Waste Disposal?: https://www3.epa.gov/climatechange/wycd/waste/downloads/disposal.pdf
101 Ways to Reduce Waste: http://www.pima.gov/deq/waste/101ways.html



	Standards - What standards are being met by teaching this lesson?

	· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)

· California Education and the Environment Initiative (See Appendix Table 2)

· Next Generation Science Standards (See Appendix Table 3)

· Common Core State Standards (See Appendix Table 4)



	Necessary supplies - What supplies will you need to teach the class?

	· Gloves

· Trash Bags

· Paper and pens/pencils for Survey

· PowerPoint for Intro (On SharePoint)
· Enough copies of “Learn to be a Drain Brain” for each student
· Enough copies of “Getting to the Trash Can” activity for each student




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning?  (5 minutes)

	Hand out a copy of “Learn to be a Drain Brain” to each student from https://marinedebris.noaa.gov/understanding-marine-debris-games-and-activities-kids-all-ages and discuss:1) what is marine debris? 2) what is a storm drain? 3) How does this impact our water and our beaches? 
 


	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	Students will: 

· Gain an understanding of anthropogenic contribution to marine debris. 

· Consider personal action to create change. 

· Consider upstream solutions to prevent marine debris. 
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	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	It is important for students to understand how they can prevent plastic from entering waterways and polluting the ocean. 



	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1:
	Introduction to the Issue: Trash Talk! (10-15 minutes) PowerPoint included. 
Today, we’re going to learn about plastics, trash, and our big waste problem. Have you seen trash that isn’t in trash cans? Where? Trash can accidentally flow into our streams, rivers, and oceans, which upsets our animal friends. Sometimes, trash can leak nasty chemicals into the soil. It’s important to Refuse, Reduce, Reuse and Recycle as much as we can. 

· “Refuse” means that you can choose not to use or buy something in the first place!
· “Reduce” means using less stuff in general.
· “Reuse” means trying to use something until it can’t be used any more.
· “Recycle” means properly disposing of plastics, metals, and other recyclable materials so they can be made into other things.
Use PowerPoint. 
8 million metric tons of garbage enter the world’s oceans each year. This is the equivalent to a garbage truck unloading its contents into the ocean every minute of every day for the entire year. 88% of this garbage entering the ocean is made up of plastic. Plastics are especially frightening because they do not biodegrade like apples and other products but instead break into smaller and smaller pieces persisting in the environment for thousands of years. Litter on land is ugly, harmful to animals and their habitats, and cost humans billions of dollars annually. 

Let’s play a game called “how long ‘til it’s gone!” (On PowerPoint)


	Step 2:
	Trash Tracking Activity (10-15 minutes) 
This activity occurs outdoors. 
Introduce the activity: 
1) Pollution that comes from our waterways more often than not travels into the ocean. In order to observe this, we will be going outside to observe and examine the sources and damages of this waste. For today’s assignment we will be counting pollution as easily seen litter, or trash -- these are things that can become “marine debris.” 

2) Go over safety and sanitation rules with the students before going outside. 
a) Avoid sharp items (needles, broken glass, etc.)

b) Wear gloves 
3) Split the students up into groups of 4-5 and provide them with equipment. Before they head outside, ask them to make predictions about:

a) Where will they find the most trash?
b) What types of trash will they find most?
4) Once outside, have the students pick 100-foot sections and have them collect data, as well as trash. Each student must choose one piece of found trash that stands out to them for any reason.


	Step 3: 
	Analyzing the Data (5-10 minutes)
Move to a place where all the students can quietly interpret the data. 
Tell them to discuss questions such as:
1. Where is the biggest source of this trash? Was it dropped there or transported and how do you know? 

2. What is the biggest threat to wildlife from your data? How about for human? 

3. What is the most common type of trash that you found? Are you surprised?

4. What was the biggest pattern in this type of trash? What was the most unique type of trash that you found? 



	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own.  (10 minutes)

	How to Solve This Problem
Brainstorm solutions to this problem. How can we help? Prompt the questions: 

So how can we help? These issues may seem huge and scary, but there are things all of us can do to help keep our oceans clean and our animals safe. Let’s brainstorm ways we can help. Why is there trash in the water? Why does it keep happening? What are steps you can take at school or at home to help?
Answer: We can start by simply throwing away our trash!

We can also look to the 4 R’s for ways to help. Reduce, Reuse, Recycle and Refuse!




	Closure – Discuss the day’s activity and lesson plan with the class.  (5 minutes) 

	*Hand out a copy of “Getting to the Trash Can” maze (Source: https://marinedebris.noaa.gov/understanding-marine-debris-games-and-activities-kids-all-ages) to each student and discuss: 

Where did your trash come from? What risks or harm does it pose to humans, animals, or the environment? What could be done to prevent similar items from being littered in the future? Why is it important to properly dispose of waste? 



	Take Home/Homework – An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	*Handout a copy of “Homework – Doing Your Part”

Intro: Have you ever seen trash that isn’t in trash cans? Where? Trash can accidentally flow into our streams, rivers, and oceans, which upsets our animal friends. Some times, trash can leak nasty chemicals into the soil? Ask you parents to help you find 3 pieces of trash in you home, on your street, or at your local park, and throw it in the trash!

Instructions: Survey your home, neighborhood, or community park for trash that hasn’t made it into the trash can. For every piece of trash collected, write down what it was, and draw a checkmark in the checkbox. Bring this back to school and give it to your teacher! If its yucky wear gloves!




Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.


Appendix Table 2: California Education and the Environment Initiative

	Principle II: People Influence Natural Systems

	· The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.

	Concept B: Students need to know that methods used to extract, harvest, transport, and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems.

	Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems

	· The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning  of both.

	Concept A: Students need to know that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts.


Appendix Table 3:  Next Generation Science Standards

	 Earth and Human Activity

	· K-ESS3-3: Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtaining, evaluating, and communicating information in K–2 builds on prior experiences and uses observations and texts to communicate new information.

Communicate solutions with others in oral and/or written forms using models and/or drawings that provide detail about scientific ideas.
	ESS3.C: Human Impacts on Earth Systems: Things that people do to live comfortably can affect the world around them. But they can make choices that reduce their impacts on the land, water, air, and other living things.

ETS1.B: Developing Possible Solutions: Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people.
	Cause and Effect: Events have causes that generate observable patterns.

	Engineering Design

	· K-2-ETS1-1: Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Asking questions and defining problems in K–2 builds on prior experiences and progresses to simple descriptive questions.

Ask questions based on observations to find more information about the natural and/or designed world(s).

Define a simple problem that can be solved through the development of a new or improved object or tool.
	ETS1.A: Defining and Delimiting Engineering Problems: A situation that people want to change or create can be approached as a problem to be solved through engineering.

Asking questions, making observations, and gathering information are helpful in thinking about problems.

Before beginning to design a solution, it is important to clearly understand the problem.
	n/a


Appendix Table 4: Common Core State Standards
	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	Geometry 

	Analyze, compare, create, and compose shapes
· CCSS.Math.Content.K.G.B.5: Model shapes in the world by building shapes from components (e.g., sticks and clay balls) and drawing shapes.

	English Language Arts 

	Speaking and Listening

	Comprehension and Collaboration

· CCSS.ELA-Literacy.SL.K.3: Ask and answer questions in order to seek help, get information, or clarify something that is not understood.

	Presentation of Knowledge and Ideas

· CCSS.ELA-Literacy.SL.K.4: Describe familiar people, places, things, and events and, with prompting and support, provide additional detail.

· CCSS.ELA-Literacy.SL.K.5: Add drawings or other visual displays to descriptions as desired to provide additional detail.


� � HYPERLINK "http://www.treehugger.com/environmental-policy/trash-numbers-startling-statistics-about-" �www.treehugger.com/environmental-policy/trash-numbers-startling-statistics-about-�americans-and-their-garbage.html


� � HYPERLINK "http://www.everettsd.org/cms/lib07/WA01920133/Centricity/Domain/456/Digital%20LITE%2016.pdf" �http://www.everettsd.org/cms/lib07/WA01920133/Centricity/Domain/456/Digital%20LITE%2016.pdf�


� � HYPERLINK "http://www.kingcounty.gov/depts/dnrp/solid-waste/garbage-recycling/compost-more.aspx" ��http://www.kingcounty.gov/depts/dnrp/solid-waste/garbage-recycling/compost-more.aspx�


� � HYPERLINK "https://www.unep.org/geo/sites/unep.org.geo/files/documents/chapter2-8_urban.pdf" ��https://www.unep.org/geo/sites/unep.org.geo/files/documents/chapter2-8_urban.pdf�. 


� � HYPERLINK "www.debrisfreeoceans.org/marine-debris/" ��www.debrisfreeoceans.org/marine-debris/�


� � HYPERLINK "www.epa.gov/tmdl" ��www.epa.gov/tmdl�


� � HYPERLINK "http://ww.noaa.gov/resource-collections/watersheds-flooding-p" ��www.noaa.gov/resource-collections/watersheds-flooding-pollution�


� � HYPERLINK "http://ww.epa.gov/smm/sustainable-m" ��www.epa.gov/smm/sustainable-materials-management-non-hazardous-materials-and-waste-management-hierarchy


�


�  � HYPERLINK "http://www.rethinkrecycling.com/residents/reduce/top" ��www.rethinkrecycling.com/residents/reduce/top-10-ways-reduce-waste.
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